WD 20061031891. C T1U S20051032755 FAST- CURI NG

MODI FI ED 811.2 0: Al COWCSI TIONS FI ELD OF THE

| NVENTI C)\l This invention relates to siloxane resin
%‘%6 ens used for formng chemcal, corpes@eshss
wea er re5| stant protective coatings and nor e
particularly, to a S nodified sil oxane conposition
specially forrmul ated to provide accel erated rates of

react | o sRRNEHE MRYBIIBIRSRASKARIREO BTG TIONSE.

i ncludi'ng anbient tenperature if desired, to mnimze
FIELEQ)FTEE ANafiogner gy needed from application to
tains esired protective film coating w_thout the
| oss of Thisdicntion neg@tes oS BATRCFROUR RIS pRE e A
chedif, YifFosth 2l bREAGS AR gﬁat&%v@c&%ﬁgsrﬁq feRinRtRy ve
rmng protective atings is well known in t
moch:ﬁd:d silorarc@pinapsiticaysptdiaipt mm@ate@ teepraids eqcelgragsr rafes of roaction

Loxane, t wn
g RS e P RS A 0
miniteiat the tinfeesil/st envegy needdd-feom eppiicetiango oblaich depirgsh protective film

in exanpl e, a aol ysil oxane 15 resin
&0 gugg\glg}p%fﬁggoswfﬂ XZWF poxy resin to provide inproved
properties of inpact resistance, flexibility,
COrraos d weatherability to the
BA?%@&QMOES%ﬁQgﬁW@Iﬁsed film coating. Typically,
si | oxan&hg gl JTSileiee resis hdd &esﬁ-ecpﬁeihtayldineamtfommgl p@tective
base resin materi al an aci id

conts R ORIy B oI T bt Dl e e S

mg@@iegtoe I B Rahd REhSs khen ©Wweshribyitcpespdais af ﬂ@d’iblbtfy thhmd and
resul tTng silanol groups_forned ur| n h | ysi
weathegssistaciP tagwerdting quﬁedetﬂwaﬂ%. 8 °P%§EP gy ? EES

resith § cgﬂa%u{eﬁ Jithi 28 ebkyl e @h @Fprobirle erﬁo@é’dQﬁ@ﬁ&@bs of nﬁliﬁllcSl%kiE t@nce,

conducted I n the presence of an amne, and dri vetg 9
flexéfBliny] eswiopinn rdsiFtaace gt weAlbamakiy A9 BRI EARY R PRY flm
hydrol ysi s reaction. Wile such known epoxy-
yS| | oxane coating conpositions are useful in
f or i ng Tppicalise silaxencissins wigd tpen/qeE%Hy repchwithya §3sg gesy material,
aPtpﬁQf Q%rf;{/‘;ﬁ?&nd S Qi ey hyéerH@ﬁ bof 83115t &8in and an
nd corrosion ahd hem cal resistance
amihgsilane, tﬁcrildmed w ngndsotstion af te resuiting elé@pl wgupsfopedduese
cur er Jated

hydb°3¥sﬁ Ir%\ac faﬁgﬁ%lﬂﬂgﬁ?&{}/ Thﬁs@@a&ﬁ@ﬁe nee%tnt 1% O?jer tg\% et
by theplebangs of'mmlstmgs conéatiekid thﬁcpraiemeeof@n gavirieg ansightvemto Comple’ﬂon

er t.aj r .
by dyéebion el Eotaedopt PO LER " §ARE LR KBRS cpoxy
polysilokdhe cﬁafnglntbﬁhbbsiﬁbnsfaresu.seﬂul imdfatrhing prot@@vecoatings providing a

di sadvant usi,ng suc
desiggrpft PELT AL R ractabtrPee MooefB: afbiiHbane
cheRi@PREIaBG t6 3R uRddrlyingeuBt@tel it cbating W;ﬁﬂ&s ngput bledevelop only

cross- ink density of these resin

aftes the Presaes HeParicli ABdpoNdrTee Loh giﬁe laePQ %%3081:36 ¢ "F’ﬁ%?ﬁ ing
redlide ol@ﬁlqlog’éarﬂc%ﬁ?e ﬁ]@b(%nﬁ)rlﬂéét kot reéﬁl@lror}eﬁéqﬂtﬂn&nts has

realngto extern heatin equ
necessitated the use of lower molecular weight resins in the formulatmn of such coatings.

coafiflf
p

A disadvantage, however, with using such lower molecular. weight resins is
that the desired above-noted coating properties can only be acquired by increasing the cross-
link density of these resins, which takes longer and requires a corresponding longer drying or

curing time and/or increased energy input (for example relating to external heating equipment
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1 W 20061031891 PCTI TS2005, 032755 that maybe use to

i nprove the cure tznnm when conpared to coating

conp03|t|ons prepared by using higher nol ecul ar

gﬁi { &sins. Further, the increased cross- ﬁéﬁ%&wonnzws
ensity can result in the coating having a redu 5

degree of flexibility. In an exanple known

epoxy-pol ysi |l oxti..ae coating conposition, ilie

Stikr¥ tifte) Whéh ted@él coafiglg esthgoaitions prepared
that&lafg?ﬁggt&?/ﬁogﬁmr eﬁafciﬂl g)n rret%o ) pot ecﬁéq%%g’ve

by ustogEber hyoapd sl gt 1966 OREBRS At BHEBF TR E1 GRagan result
in mé%ﬁghgﬂﬁ%é%&&g géﬂeQQf Rxi@fifyl ve wWith epoxy resin,

e Ingredrents are known. to provide a
pr ot ect Invie esaaple kupvirespiony; poldeitsixarscPog iR EMOs ARy the cross-link

dens&%P ﬁxg Icgnaﬂ)mgc[ v eeElfehl? 34 aﬁgmeh % ﬁ{esrgacﬁ%?fﬂe@lgd&@g“&%h dbove;

rerren time tor such coati ng

namémybyhfydwhﬂw doﬂdbnﬁa:lmn@éﬂteéslloxaap plgresliont andkyeaciipn phgming with

d or r ced .dr
epofenthy L Hiehel o S wibith APuh VEPR puokdotibconting having
desife@ chémhioallaad edchanrbl prapeeticsaphild aismheqmmgmd@pngV@Cdggm@@ents,
of coating flexibilit

h d
the dsiag Haredon Sue8 coa};}ﬁ%ﬂm@%%? B%si%%ﬁ %?1 gér{‘?ﬁlg&) rP? “"gs;%a?‘i an c e
quick8RY of fedhdd@ dsaREti@ss. or better than that of knovvn
g g%yt Pﬁlé?y g{elf;%g,,nd%@?%ﬁ %%@%ﬁ%sﬁ* ggﬁ?\%s% hons ge ?orm{lﬁ?ed that
are da 'ﬂﬁ@ € 8¥i¥inp4d d@ére&ém' di’)ai—iﬂlg'@ex&lﬂﬂtyohfa@dneas hﬁmdresmtance

m%ﬁéi&é&gnéq??@&d&@éfﬁcéﬁgswﬁ%ﬁﬁ% A i op P fhn hat of

lcnm;n? g%d;é?gpoﬁ@fléﬁge Edart‘iﬁg 8itHposfidht, Rehild bt B BN fime prov1d1ng such
ture, nodified siloxane con‘posg{l ons of t" t{hﬁtcan

prOpeme ithhise ohespdl deying orfourertiet A Et GE GRS BFUITHE
mcl&ﬁeag?bgéglt H%@gﬁﬁr@ff @ﬁ hedheat I%ﬂﬁé&é&t%%re\fidy re@uibedl Being time and

ed that nodified sil oxane_ conposi.tions
curind attaivibsent trwgertaiven nivslifedrsHoraae 6erpasitions of his 18YFaHOn pgVide a

flll‘tl’(lje§§ van%:gg Qiee[vo%gqtg@ He ARG Naxt@hal RELRE GEVIQS M dulihB Tt is also

uce cure tines using readily avail able
desiredittiedt lrm:idlfwddllwanh cortipositipas picthts 1m\@pt1@pl@q3ﬁogpulgﬂs% gégrgylﬁa such

B e oy e

readil® apgiRibleingmeriab ind itlsout theewatd on slgeﬁbpracqsyng BORpPHosie techniques
é % an al koxy- or silanol-ftnttional silicone

or e{HPBFHedi ate, (2) at |east one anine reactive
i ngredi ent sel ected from the group consisting of

acet oacet i ngr edi ent s,
SUW%@%%?E&& i ngr edients, and nixtures thereof,

(3) an erp@xyrid 1H6d1ﬁ@dlﬂloxaﬁhgroﬁqioﬁﬁbns dff)is ingergionigagerally
agent sel ecte from t he grag up consi st | ng
1 6.1&

comp 6B anafesy- watlitohifined T ?fé) Fiipggmine

reac%ﬂ&@ {r%gdlen%c{eﬁ)ﬁo‘ﬂ@ﬁl@ lorouplcbdisting OF eattcabdtse fisetiohal Inrgred1ents
ormng fast- curing nodified siloxane c%g]rﬁ)om tll ons..of L (4)
acrsidi-Suichomsh i IGBIETT R EET 69 g Al Apqtiogal mgredicn

a cu%ﬁé Q%éﬁ% {SectIH e R Srop BABRS of hinlrle§ afhiddadar®e dietipninesg,
aldlmmes and mixtures thereof, and (5) water. Other ingredients useful in forming fast-
curing modified siloxane compositions of this invention include silanes, organometallic

catalysts, solvents, pigments, fillers and modifying agents.
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WD 2006/ 031891 PCT/ US2005?032755 The above-identified

i ngredients are conbined and reacted to forma fully
cured protective film conprising a fully cross-1inked
R 2054/43909@ne chem cal structure. |11 the evgpfuthifos2rss
the selected am ne reactive ingredient is an

acet oacetate-functional ingredient, the resulting

fully cross-linked chem cal structure will conprise an

enanm neTRPAYsYe-Rehiyrsddligadients e kombined sdasdctddhatfortnefully
sel ected am ne reactjve ing

cured prajpckiye fikm pespprising 2 iy Frosy lrérﬁied PQI;YH@F%CQ%FW%SWPF? In the

everft Hﬁ%ﬁle sél@é"t@cgarﬁﬁ@fgaé‘tﬁle i8drbAl6At W £ ac¥lohdetate AP EingRdient, the
acryl ate epoxy polysiloxane, The above-identifi

e

resulting ﬂﬁelbi @ﬁ&sénﬁp@hg@ef@l grucipre Wil beonuviss AETRPERCBABY h‘gﬁslltoéane-
In tHReQ%lt t %Ele?‘t e PACi el ﬁ&eﬁbﬁt%@f‘&rﬂﬁ%ﬁbﬁaﬂ’ Dipredient,

specl ormul ated to provide a desi red
the regiiliing ﬁgﬂy emsqahldqeé cheanvieal sirjgiyie Gal pwgprwetah @?ryla%terf‘@a@é ed
polygllljgx%ngr drying time when conpared to conventional.

€poxy 'si | oxane compositions. Specifical @¥
fast-c uThm@jaom}dieﬁmf?md ingedionanms spoigdostiestehandgie edmlyned to

ol PR A B P st
desirediftlgy cftﬁabprbwetmelﬁ_]ﬂm&datﬁrgtmﬂum e rcdumdmaresu drying tvae whei

t he,conventi o X i 4 ' .
con i SO o A e g SRR Lo e
silostang Eeap&toss of Bl timvetisigkemivifith gofshd reledinady accelerated rate of

osi tions of thls nvent.i on rOV|d h reduce
reacfion BRRER 97 oy “erihaed T ot B Pt ioni g e RATPHEE o that
of HQShveR okl @M@il@&n@&omﬁdsﬁ%hbtélylﬁg/on Rastidn®sisveen t‘haaﬂhne and
resi stance, weat her abljé Iy COrrosi.on %g em cal
epoIEBEISigise Fastrymmg mostiie oS CRIMBRTEReS H*ﬁ%
suct?lddiic@d b whil Hﬁufﬁqﬂlhefs v@tho§i doRpRdifisee mﬁ‘deﬁltddﬁﬁopkﬁlds fak S
invention are formed by conbining in the presence of

flexifiltirhardness, ppagl ROSEGNCH Westherhoiity fOIroH et MyGaL e g RRce-
intermediate wth; (2) an optional silane; (3) an.
am ne reactive i ngFOedl ent selected fromthe group

DETAREDSPERGRBYTIQN o BEBEAVENTIRYCt i onsl i ngr edi ent s,
acryl at ? %E&ﬁggtﬂl%ﬁéd élﬁgérﬁac@oﬁﬁgﬁhorﬁrb@ thidWn¥d o8 Sre formed by

t her eof ; epoxy-functional 1ngredient;

(5)
combintigiy teyaatence(@aten @pan dieny @silenogimsiwahsilisee intermediate
G 7
itk BT BPLBOL B o, S syt
contUimpo$ acteltcmnaa‘refﬁntchoml mgv@h@nts; nmalaw ﬁgectpn@ivngie@entﬁ fng he

WO- CO S i
mi R aredr (2 SRR ODE Ry Bl Oy B AEEE @) b piiona
organbbtaliiceatabyshyiane ¢7) auptiomal pizthehgBlidie andpncp cbfyntgoagents
applica rfain enbo
pr ovi deh r‘f“rtl??emoc%?(ﬁ'? AL SR flgo%sooq"ﬂcﬁ)sh%l%%htgg 40 beprovided
in theifoth 6f £8WL-&niRhent éys&@n fegnt wiie@ein fhetﬂmechemma‘p pmvudedmstwo
is that, because of, t part cul 3L sel

of . .
sepeggie RREaifers fhage gemabip %ﬂﬁ‘d?l f%s Pfeﬁf%?ff Pﬁ%ﬁ@ﬂt% Ry pertain

embd8kntsgh 86 bRMdS 1Si8El forfa Y sBRES RlxBodie ih £LoMFle b@bainert A
provide a protective filmcoating_ havi %‘igctdey red

featyre OF Ehepedmuepidionse tick APcaypoRehe prRCHaR 47 Cotion O Cheanical e
1ngr@cﬁex?§ aﬁd]&lv%@féfaﬁeg ath QY EHH SO Al RRAUN RO S bp &%@Rfhen combined

coatl ngs dol ng SO
to provide a protective film coating having desired mechanical and chemical properties that

are the same as or that exceed conventional epoxy-polysiloxane coatngs while doing so
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greatly reduced drying or cure tin-le over a broad
range of curing tenzperatuies. Exanple enbodinents of

WR5obd/Bgsesi | OXati e conpositions of this invepitBthoidiB2rss
formulated to provide a cured filmw thin such a

reduced drying or cure tine in an anbient tenperature
environnent, i.e., without the need for externa

withfheAdrbdle ré’cﬁl‘éb&&%ng%r Asre UsRGVEES bmd rahgreoficering tempeiafuiresd”
is Intended to referﬁ}o t he fa Qﬁﬁ? veqmﬁa%ibnmﬂmedu>
Exargplapebrdimenis opnadifed s oxpesogiPhy l?rbs VRrentio

provicfé(él HAQ AMSHPXARE 2 kABEQOIrSRE of Bat timedn moﬂbblﬁﬁdempdriture
other resits ingredients selected fromthe group

envijongienta] gvideawy e acedior pegpehheaingsisyisther , ur et hane,

epoxy 1 Rshddd he@ﬁdm@éﬁumﬂehe{sqaénd@ t@fe@étlt@'ﬁleffact that
copol yrmer or al

I nterpenetratin nmer petwor kK
sﬂm(aﬁePMmmampmgplhgdmd aj:cxgnd@lgéup thlselqu;%op mgﬁ@p a siloxang glent that
is co[rré Qirdela S8 lét %é/s%n ‘P@g&'&ﬁtﬁ Qéié#dﬁ‘om G O 1ﬁéludiﬂ%a&?l@ﬂb61§léster

stance not ~ot herw se provid
polysﬂhbxo w@itmee, repayrreslm;pmisnnvmﬁssthat@ﬂe Prqﬁ(sdecPQE?lV’é‘éﬁorl b

I
B O B UL AP G i s
ﬂexﬁﬂﬁjbl Rieathefabiling corroneid eh¢ml,calamistmce thahere mgl qigrwisg provided

ich the sel ected |ng ¢
B
the RfulSdfitiay delctifduneice Qﬂmbreﬂlehtsptha eclativeemonuts af e ingeeslicnip, and/or

silicone inter t es..incl ude, . but ot limted
the @%‘megﬁ‘@%ﬁh%ﬁ fgectigg‘wrgihfe%ﬁ&rﬁé@@?g\?%?@ﬁp f ol | owi ng

formula: R is RR- C i ---- 0-- 10 Were each Rl is
_selected fromthe group consisting of the hydroxy
Siliggne {pteregdiates| j cyl , aryl, and al koxy groups having up

to abouty;g %sﬁé&ﬁ@% amoszgsl sﬁaslhﬁlﬁaidnsl stlzbacinedmédiam useful
t he grou consi stin hyd q and

a and
silicgrossm PG olURe: byt %P szotéla?l St'gFages ‘frtp°¥y§ﬂ %%ea‘)rélrnéébe
and R ec.nprise roues havi ng | ess than six
'mu%ggégﬁkgkbns to facilitate rapid 215 hydrolysis of the
silicone internmedi ate, whitlp reag¢tion is driven by the
volatility of the al cohol aﬁalo$ product of the
hydrol ysis. Rl and R2 groups| having greater than six
carbon atons tend to inpair the|hydrolysis of the
silicone internediateRyﬂ91%ﬁt+Qr%elatlvely | our WO
2006/ 031891 PCT][ 52005/032756 olatility of each
al cohol analog. It is desired that n" be selected so
that the silicone internediate have an average
mol ecul ar weight in the rangé of ¥rom about 400 to
about

where each Rj is selected from the group consisting of the hydroxy group and alkyl, aryl, and
alkoxy groups having up to about six carbon atoms. Each R, is selected from the group
consisting of hydrogen and alkyl and aryl groups having up to six carbon atoms. Itis
preferred that Ry and R; comprise groups having Jess than six carbon atoms to facilitate rapid
hydrolysis of the silicone intermediate, which reaction is driven by the volatility of the
alcohol analog product of the hydrolysis. Ry and R groups having greater than six carbon

atoms tend to impair the hydrolysis of the silicone intermediate due to the relatively low
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10, 000, and nore preferably in the range of from 800
to 2,500. Preferred silicone internedi ates include
al koxy-functi onal polysiloxanes, such 5 as

wof uncti onal polysil oxanes and includ
e OB B and b 3095 11 o Do%%’ﬁ%?%?’ss
CE SR19l, SY-550, and SYY-231 from Wacker |ocated in
Adrian, Mch. Preferred silicone internedi ates al so

voldgfﬁ M‘%@cﬂlb&ﬁp%rraidgn Gk HORA tHRPY Bk QAR (B Gt MScone

ut- not limted to, Dow Com ng's DC-840, Z6018

intermedimalvand aperageanolpewlas vreight Bt the rangaefh from Abaig 4 Hbigiabred
N i1 IS of joOon conprise in
10000, &% SARATY | BBl of B 8000 O by et o
(pbwt) Sidférodrsdicpmt intexmediites includaalkoxyrfanesioat|pplyisitotanes, such
range f . . HAE =
os AR b PO B ek nd Sl e SRR A8, DOBOPAA DC
3037 &iste Bow Coghing GH $RIP1s5 Y S5arred SYRAdsfian Svackdr lodated in Adrian,

.inyentian.conprises.. in.the ran fo from.a t

Miche ¥ R R RO e PRt phltn e b A BBt oded o
but ﬁditﬂfnﬁfeﬂ&?, Des# _Cbmgjfge Dclmzw, mdl%tég-ﬁéo:ampﬁe&so ilntmmh@ihtes.

met hoxy functj.on si | oxane,.. -3074). 15 Sil ane.

G PR R AR P LB L S ERE & A en o SeRa i he ange of
fron? %d@%tcfs%drfmﬁlsy Weﬂgﬁﬂl@ﬁft) st il;l(arm%dme, tahé prglmatﬂey 'ﬁ:l7the

ora a u,ladl-z ?ali f~~i . ere

rangd TREsSEaRel 0 4R BEHE ety i el BefeR T R RGOt
partfcRRsly tdredobhstRyth o8 M s stloxahddbmpositiva of taiGhw@atitydomprises

al koxy, aryl oxy, hydrogﬁakaIL adkaox

i \ xyal kyl _and
in theyramgs,of Aloroabpal 18P 25 ghutipicans mtearmfiﬁé ¢aprrtigulagypreferred
silidoRE RBAMBLIOEEs 2 ARAYMAGRA n¥thokyifenchiBh#A el @@né (ROB014H e
group consi sting of hydrogen and al kyl and aryl groups
having up to six carbon atons. In all 25 exanple
&kﬁgﬁ%ﬂhﬁﬁpt’ at | east one of the groups include oxy
rtuents for polynerization, rated "n" is in &e
range ofWifly igenept o th silapriingnggicniagutably sansp iglidpiose invine the
gené’i@li 8 ghn the range of from 150 to 600, The silane
Ingredient is an optional ingredient that nmaybe used
in formng fast-curing npgifiéd siloxane conpositions
of this invention, for ex | e [where a 30
compat abl i zi ng agent ul . | pful . When used in
this capacity, the silalelarts|as’to 5 WD 2006/ 031891
PC T1t SS2005i 032755 ass gt i coinpatablizing the
epoxy, acetoacetate ancior dcrytate, silicone
internmedi ate and amnosilane ingredients into the
remaining resin matrix. A preferred silane is
whephR 3y R {;1amf Ryd are independently selected from the group consisting of hydrogen and

alkyl, aryl, cycloalkyl, alkoxy, aryloxy, hydroxyalkyl, alkoxyalkyl and hydroxyalkoxyalkyl
groups containing up to six carbon atoms, and where Ry is selected from the group
consisting of hydrogen and alkyl and aryl groups having up to six carbon atoms. In an
example embodiment, at least one of the groups include oxy constituents for polymerization,
and "n" is in the range of from 1 to 5, and may have an average molecular weight in the range
of from 150 to 600.

The silane ingredient is an optional ingredient that may be used in forming
fast-curing modified siloxane compositions of this invention, for example where a

compatablizing agent would be helpful. When used in this capacity, the silane acts as to
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met hoxy-silane that is available, for exanple, from
Dow Cor ni ng under the product nanme QP8-5314. This
silane is preferred because it is nononeric and has

RS 8 03 éﬁ?c“ onality to 5 assist wth PCT/US2005/032755
conpatlb zation. Fast-curing nodified siloxane
conpositions of this invention may conprise up to

about 10 percent by weight (pbwt) silane, preferably

assishint do@iphRBgendhe EFEH aRQHdetdl Mmdld a&ylapeb Zlﬁcéﬁe,lntéﬁﬁﬂiﬁt@ﬂld
the total weight of the, conpositjon. parti cul arl

amiogaRp g st IO ThS THEAIVREPTR BETSS A REhEe BHAE S wheg/methyl
me%x Jgilafne IR RN hi0Ib1C RIFREASAS, fof DB® JoddifEuRier f}fe%cﬁbﬂ&ﬁn
10 2 pbwt silane. Amine 12;c: ctl14t T~
QP&TSé - AE@? sifgae isyprefened becaise itrls wopemeriorad hps phenyl fﬂ@&pnahty to
ass) &th CERPRGI4Bn I N€ am ne reactive ingredient, it can
be an acetoacetate- fuuctional ingredient As used
herein, Rahtecm@g modifiedtserae eqrenoyfiions ofihis inveglieunasheomprise up

o e R R AP B IR 2T BT L P oF Bl by 05 o5

pb&iIbasad bmthact(ﬁalomgtt af thefcompositomalA pﬂ@@lm@%nemfabttmng
e.selected f.ro
mog@% 81é%xe S FORIROS ;(]18{:1 n%ﬁ%ﬁ 1n%e ﬁ%rg e msp%sgs mnl% range of from about 0.85 to
2 pawtiibacet at e- f unchonal ol i goner's,
acet oacetate-fl. Fncti onal polyners, and m xtures
t hereof. Suitable acetoacetate-functional ingredients

Anilii&]k&tdﬁvd Ih@%&lehta-VAd&macéthte-_FmﬁhﬂIngraﬂelﬁh em cal fornmul a

where B. 20.can, be selected fro
the. gr OWW%ME o IR oA RS el: SRR PAERPIC A
ﬂmldﬁcﬁiahﬁhgﬁdiéﬁﬂ YARRIsSd Réreidl] thel @ih S aceﬁfaccﬂﬁtﬁ-ﬁmctlonal ingredient" is
ydr oxy-functj onal Polyner t hat gable of bein

g o B QR G SRR Rle Stafa-pctibap)dderedients.

Smidb%cétoﬁ&ta@ﬁm&%amg{eﬁleaz lncﬁﬂle ithdﬁé* sel@eﬁadrﬂﬂilﬁ ﬂﬁ%ﬁ’ou@rmcludmg
can be a carbon- contalnln% %anwu%aV|n up to about
£

acetoapaieipr Tactipmgl difpratsapcstasad ekgrat a?%@qcétaﬁeefﬁlectlonal

polyBed SEHWhixtuksfiQdgeng fast-curing nodified siloxane
conpositions of this invention because the speed of

t he | uniSvéalle aesiraeetatedundiiend inesediends inclade fé}as%mgﬂh?ag@neml
chdhfen sRpgd of the am nel epoxy reaction in conventional

epoxy- pol ysil oxane resin conpositions, thereby
facilitating a de8pf@gOLEUEEHalRiin dryi ng and cure 30

wh%r% gg(: caﬁ‘ b% @QQ&@& #8 ltﬁk é&ﬁ; ﬁlglgdlﬁg Qa?ﬁ gbflgrtgs?t&%d&@hér,i 4R

ast-cure coa
uretopyd pcdzzm@ro nsdﬂmmh @asny hmkexym:apteomhlwlnna‘ttmﬂ isepsltle af eeing

is SH i c r r
funlor B RGOSR DR v ED8 dan oo MR '8 10, png whore Ry came
hydeghed ca:ﬁoe\%a%ﬁﬁioﬁﬁiﬁ%lgr&iﬁﬂdvh@ﬁ@ﬁ& h‘ﬂﬁlﬁ 6 b&rboiSeomabl e

acet oac at c- ungc and oner nclL uae

ErT s ac B ateed P or b HE R 4708 it FHBR Tost it
modiifiadsitixarcainpositiots of-thiy ﬁmbntﬁmﬂiebwse the 3peed of the amine/acetoacetate
reaction is much quicker than the speed of the amine/epoxy reaction in conventional epoxy-
polysiloxane resin compositions, thereby facilitating a desired reduction in drying and cure
time. A reduction in coating composition set up time, i.e., a fast-cure coating, is desired in
applications such as those where the coated substrate is subjected to handling, impact,

weather, corrosion, or chemical exposure shortly after being coated.
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propanedi ol (BEPD), di acetoacetyl ated neopentyl gl ycol
(?Nix), or any hydroxy-functional diluent that is
easily transacetiacetylated, e.g., transesterfled with
Wiob«%ﬁw?m yl acetoacetate d (TI3AA) W th perysaesis2rss
elinmnation of tertiary butanol, wth

tri but vi axaunoni ura acet at e, The use of

acet oacet ate-functional oligonmers and

acet oacghadte {dideddBaalnctistal HERHS add ehgﬂ)ﬁ&irsr]ﬁdu&@mst he
sane reason noted above, while doi gﬁg o, at gfﬁi ﬁ%
B T4

acetppasdapd yimehyipronans 4 T+ Hasseietcs Rty
profREABERBEPDA d?&%fob&é@}l@té«h Meo%éﬁgfleglfr&ﬁ(}ﬁ@t @ﬁeﬁr@th@th@x -functional

uncttonal “di | uent and ohgomer 1s ors_ acet oa% at ed
dilugnivie issaAaily ﬁfﬁls@etlﬁ%tfylaé%h A8l & anseptgfificd Wltklt‘?ﬂjariy &}H’i fyetQagetate

Fl ex
(TB%AE)#% W ;ﬁﬁa%g%ut%%ﬁﬁtﬂa@ﬁu@faﬁ%ﬁuﬂ adate. -
ac et o ac dhate- dfargedcontet fupeslopatmligomers priiectopessac-Hrptionpl
A
wheacoytpbied méo;rmcmte-lﬁnicuotml polpmersapaiatticblagy pfﬁwreel)eaﬁﬁpa@tate-

from 0 of .En nd _.u
tunefoPR RS e SR A G VR T p Rl B b2 6
KinBledustrie®bf I@amﬂﬁldimd(&fcut tidder the pobdedt namek-BSAswh @k KaBlex XM-
A 582 (85% , acetoacetate-functional. acrylic
73%0l ymer  having an equival ent wei ght of 500)); and

from GJ@%%&H% DeBScatate-fiiRtiofdd polpmeld ireiude dimee hSRACaydcrylic,

e.g., cry 13, .GPAc I.PAGr 557
pol@?%kppw{hgrl 8t urg% gacgﬁ ?egefﬂe%@%?tg%e@fe-ﬁmctwnal
acrﬁiécﬂf) (%‘Ib‘ijs intNae #6a a’i@ﬂ’aﬂw Wexﬁ&lﬁleﬁfdiﬂ Ukto Nabe oABRyIanCinder

41Nl 3, 20 The use of %égglﬁga te ftf;{}ct Eoggjal daund
the Btﬂd}}ﬁélla%le Seialvgraushyas Petadp 102 Corrtindtiats dlfygyada under
the pHdhalbfie 23QL QaK 8¢ @t £ 58 (W34 ARBacddRt-RiFRfi Snal myw@lymer
cetoacet ate-functi onal pol yester polyners h as

havmm@qwdpmtaztﬁ@t of Sh0)erachpe CUprt teysdPOPT B! uct name
Gpjggxgz?, ig%,'%%(ﬁ&?%@%@ {IEsPREry1 SIOGPAXANMBLE @55}1%6 and

lon to ose acet oacetate-functio

from dfuptrasrod Adeldend, blew Z&B]@Vé undg {he peodygiciagiey) i awétaﬁ Srig441xD.
Theolglg %?Egetﬁaptﬁaﬂa tfurﬁﬁor?aef géﬂlyfngrs POUNESE BF the Y5:BE RAGR. nodldkabBve.
be converted into an
Suitabletaoetoseateetufistmatl rohaerpbicipde peejgasHatg-BRKtianad polyester polymers
I 0

L R
for axz&mmaGEEmrél%f unctional urethane polyners include

t hose t uch ur et hane t i al.s

that ar@ a% fﬁ%{)eta 05¢ 4% é acel gg?ﬂu?étf%na@%glxﬁ{ £ d%@&fbe& %&Je any
hyd&ﬁ@ﬂ-ﬁ&ﬁ;ﬁblﬁil polfmac bt dRAkcglic, polyester, erethane, hkkydl ayyd o hilse, that can

e ot g TSRy SR PSSO LR 0852

forrﬁﬁ@rfgﬁ-c@lﬁngb BeatepgRkatcoipasitiomrndktis iylvﬁﬂlonh Exanpia acetoacetate-
i npact on bo

th the jnitial cross-lin
fungiyabuehgPIBSm BTS2 8957 BaPEES it @e g‘?lf) teigs that
are%bﬁ&éﬁ%@ﬁce?d&%%&é' tion. 'therefore, the use of ol i gom:rs
may al so be desired in certain applications calli

ing. .
for redueeretopesiaie-funglonbARFAIFr.Gre-i iipog werdopdtor i fuggtlonahty,

can be used in circumstances where reduced VOC may be required or desired. The degree of

acetoacetate-functionality can have an impact on both the initial cross-link density and pot
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An acetoacetate-finctti oval polynmer can be used in
ci rcunst ances where reduced VOC is not a concern
and/ or where the degree of enamne functionality in
the. f earl 5 filmis not of concern. Generally, the
MEBWP/EIB9br oduct : bet ween t he ani ne and acet BEEBEAPH32755
ftnctional ingredient is an enaraine characterized by
as a general constituent the C =CN group Usi ng too
nmuch acet oacet at e-functi onal pol i.n..form
life elghpBSTEFOROVBIE TIPEHohy fEFtER: BaRP L ALERE® B R be

desuleﬁ\ﬁ?l:erﬁ{n HPRAKIBEs dallg rb0Rdlded Ero'silhﬁlh&nﬁltyft&lunfntolvm pot life.
ena mne functionality characteristi c?

c au s e s 4@ wvmmﬁgteévm@lﬁ%alﬁvplymweé& EHY Cgsr where

reduﬁ]cp{’ 8kt t{a%ceh@gid%r hfere thd d68Ed HeRarRiBP Fin6@dnaliySin the final
re suc lowm ng is not desired, the equival ent
filmiienagtof consfrna IGen@I@lét, dwaeactive pradHeltbeBYRaR thﬁé‘%"g a&‘i"fﬂa“'e"a"e'
eATEC

L PP PR 800 2o Sl mor s
gropx fUsintg, to@fnudnm&toar&taft@ﬁmtwnah polymeiyin dereningofonppRsifieiat ¢fhis
mveﬁﬁﬁ?lw%élrg%%%%tg %zug%éeve 5%%'1 I%eﬁfﬂgcﬁ%ﬁﬁ{tg acal ahg rlHNhicR BRmine

use esee rcunstances to
funcBiehilRy ehapactbeisiidatigl cambseyellatving of theefilamviea exposed to ultra violet
(UVé upetionality, as well as to achieve the conbined
F Pies of a relatively reduced viscosity, a
d esi r edirCéepiain- abblfdﬁﬂoﬁie;ﬁ&iré such ae]ldbvdng ismetidesieah theicgaivalent

e g it ey Y b6 B8R0l LR s o
diluBf§ Y kRl belahea &br th@?\lh@d@le&if tontollirg thoedtdnh af ¢nemigf formation.
acet oacet ate-functiona red ent

A blged of o asetopeES @ﬁcalpo d ac tgﬁceéqq%igm%téonalspeoéym?r can be

use®B tRABEHQImstdABesd6 §¢Iﬁé¥é arﬂéls@edﬁﬁélb @ati@fof eﬁmmeﬂﬁlnctlonahty, as well
formation. In an exanpl e enbodi nme

as tpishiave e ORBIngE BrOpaties et BrefANEY ¢ a?d Vl?Cﬁaer?j ?%seﬁeﬁ cfods-Tink
denglﬁ'l b QOB red HbdndGiRl -prc%@ﬁﬂe@ rwlﬁﬁ' sﬁﬂ'%f&vadlﬂg'lﬁm ipfpefved dt}hyg fimne.

e range of from about. pbw, is use db ¢
Altdratively aast dissussed gelwmnf%dat@wﬁﬂwg??é Mgk OF # Babiggtion o
acet%gée'?até %@Mapﬂg}%ai%ﬁdand QBry H&eﬁﬁ@ﬁéﬂal ﬁﬁgﬂeﬁaht & dlddebe used to

A”parti cul arl y preferred !fast-curing

contmld.hé d@dedmpleaamﬂifezgn@@rfwﬁﬂlo n, of this invention

conpr i S dnfifd I 2 bbvft dfhedretbMAte-functional

acet oace m#& Ib@il:enctl gﬁm{h& ‘%t?g%@gntb As di scasse ermenons
mgmbeﬂemmphgdmrich]slemcaudfpngolvmdn),fané@r@em@x dnide ea@ﬁ@e%ﬂ?m@h%ut Sto

- tion based

0B RS 0 SRS, B o
on tH8 tdig) waipht afidt oaaedsiioa- A partumllarb'rmtfenrwbﬁa@Mng mipogified siloxane
B R
funétid@hedieaient n, pl ace of the acetoacet at e f metional

i ngredi ent depen i.n n.the partigcul.ar
appl i cat/saliscaysgd ‘?lﬂ‘gi tg? qumlgg’ﬁﬂ“?ﬁicéﬁ‘ g ’é ? | esI(j3 osftjong of this
1nvéhrt1%n QEI%J Bnedusie a%QQ@t@&b%ﬂa&Qﬂm&ﬁﬁ&Hﬁ@%&@ﬁl&ﬁbﬁﬁ&med using an

AnjrLeRe ctive_ I nxrpclient -Acrylat - Func ad { g
acefopefitaserfunctional ingredient in addition to an acrylate ctiona 1ngre ient, or €an be

formed using an acrylate-functional ingredient in place of the acetoacetate-functional
ingredient depending on the particular end use application and final film coating properties

that are desired.
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Wth respect to ami ne reactive ingredient, it can be
an acrylate-functional ingredient, it is understood
that this ingredient: can be used in addition to or in
| ace of the acetoacetate-filnetional ingredients
GHHEBE L above to form fast-curing nodifi edPSTPEA&HE2755
conp05|t|ons of this invention. As used herein, the
term"acrylate-functional ingredient” is under st ood
to nea [ d and rnon-.syhsl : il ut ed
o=l o al Jno edlltable
acryl at WiEHTi%@ﬂebﬂB ainmer}edcﬁdé ﬁ@tealehﬂ ¢ odfl Be ihasHadlatived
fromthe %roup i ncl udi ng,. acryl ate-functiona

ingradiprreH tssundgisiops Rebtys paedisnisan bt pigeAhaddiion to or in place of the

acet@&éeﬂt@ﬁﬁcﬁdﬁ&ﬁn@@&%ﬁts RREYERT SHovéddornVext sirRg ndieicdeiioxde
Sui t abl e acryl ate-functional ingredients include those .

conpasitipy af es gprionl Aseprsihietan thegem ['agrylate-functional ingredient" is

md&%kmefsﬁg}ﬂm'@%ﬁmem&ﬁ%gstﬁm béviaelesdBaainomitie
group 1 ncluding acrylic l'yester, polyether, ari

Suﬂabletabrazhee fottjorelisgredients Ing ﬂlosmelqatgd from the group including

acryfl %;1%% Iﬁgﬁeé ?Atr)ﬁl %@ﬂ%ﬁé vﬂ\ﬁ&S %@ﬁga,% ﬁm@ﬁor@%cﬁﬁmgg and
Inmhﬁﬁﬂﬂ@ﬁdbﬂd mhere R23 can he hydrogen or can be a

car bon- ont |n| haV| t

at ons. ?xY nrnc nna%g?§8$ﬁ§&%ﬁF9mg q%?ﬁFl
chmmnmrmnﬁmag fast currlng nDdlfled S|onane

conpositions of t because the rel ative

speed of the an1h@zﬁggﬁéﬁghggg?eactlon whil e not as
wher@R1, 0as bé haéctaif frdnt the gidupxhdedine firdie pmmsear;mcetheg npdi s

till quicker. than the ed. of. the a ne e
urethane Ol BRETT o LBRYEIE PORE @ﬁ%"ﬁ?&?’y@?’f%"i Fycalolp of being
funGRAROEH BHOTOCOCHEHE et @Bt tantbatfiong! & Hesid wikre Ry can he

reduction in drying and cure tjne.

Sui
hydgagesy Prtas-br RPN AN Igier PG Y tfbikﬁogbgﬁaé@ F'¥ef-ude

t ri t nnetriy Lok RIORANRnaltihtroGEM igheful i fophidpYiseb@@oteodified
#riacryl ate, di propyl ene gl ycol ctacrl

silogane|come AR R HARGIIOR PerEpIA tht E1atig Al aTe bp amine/acrylate
reac‘iji'oﬁcx{rlme%o? ps RENL ARE YHRE hihQle/atQbdcBRR YIRS i a1s ﬁill qficker than the
trimethyl ol propanne triacry-ate, neo?ent yco
spegsk @p@gmla@/ép@qya@acymaméon‘éﬁtlﬁ@w BP0 XSflPXfPé‘F Fﬁ}%oswaﬁéwns’
therElF}; ﬁglrlﬁ’a tﬁ% Qdedifel traﬁ@ﬁolﬁﬁ liad snddutogpaer . propoxyl at ed
riacrylate, arid aliphatic tetrafunctlonal
poI y est §|t11td?d¢ gdrelpte- f@lllqtlgmidéldentsl’h@ aligemeys include trimethylolpropane
are desired
win gl AP el A BhacR R Bl MERReE 0%t
cyclohekmecﬁm‘eihandsllamgylam éﬂxanedrphd@qjyla’@, protaptyshrdol3etraacrylate, di-
onal ners. 1AL I
iR RS AL AP B oo ons
trindetHaBespshé ﬁtaﬁryba’t@ Iuteal’ﬁine achate @bganpt, eropbyyl@edypliyserplftriacrylate,
ton, Pa., under product nme_Phot oner 4006;
andr%ﬁ@i&?é‘ﬁlt a&?’?@%‘?a‘fﬁ?lgﬁge%ﬂfrg fege %’fgggjreﬂll ate available, for
exanpl e iy us&@fglﬁlwﬁtélﬂﬂleﬁoxﬁ[ &@gﬂbﬁters dhd e serft it denired 4k 2i6e same

and 4127; ethoxgated trr zpa 9
reason noted above, while doing so at a re uce v1sc051ty when compared to acrylate-

functional polymers. Preferred acrylate-functional diluents and oligomers include
trimethalolpropane triacrylate available, for example, by Cognis of Exton, Pa., under product
name Photomer 4006; neopentylglycol propoxylate diacrylate available, for example by

Cognis under product names Photomer 4126 and 4127; ethoxylated trimethalpropane
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WO 2006/ 031891 PCTIF s2tl 051032',55 triacrylate

avai |l abl e, for exanple, by Cognis under product nane
Phot orner 4129; and propoxyl ated gl yceryl

triaacryl ate avail able, for exanple, by Cognis under
HOHHEB18Ae  Phot omer 4094. Suitable PCT/US2005/032755
acryl ate-functional polyners include those having an
acrylic, polyest er pol yet her or urethane chem cal

backbone eferr at e- funct i onal e
wiscPyIgh RABLEble 1o REEIFES B GeRRIR T PROMYATS P EORPE S
pro;%&ﬂﬁiéh glycéﬂzpﬁ'la@?&w £/alldds forteR@mple, dFUCignisader plﬁiidmbmme

008; aliphatic urethane acryl ate avail abl e under the
homﬁﬂl‘%% nane Pl otoner 6893; aliphatic urethane

di acayl ghignpvRhiale e polymers moam'eemosaammmm;
6210:; ur et hane acryl ate avail ahl e for 1m
L I LR SO NS KA L
1nchgg9 g%&a&{ﬁé%xa@é:ﬁﬁ{é@fa?e afvﬁl@iﬂesﬁfr'é% le l&f@@Cob{iﬁuﬁeﬁﬂM @oduct

epoxXy novol ac acr%l ate from Sartorner
nanmmmomehéoq& dinhetic wathanearylato availaple yatey dhsrrspdugtpamefhotomer

I [
395 BRI EE HRRL 2l G LRl ale R, ENEIToRRG G
Ufetbéne actyldtasvailfhie dot erxalaplep‘@tbty Fartemerrod EgtosPee gndes themeduct name
t
CN%q%peE%o:zf? %S o{]az) gn'g %em?grgé/r%nd%e?\%Badc@ﬁ%ﬁ% ] ?64 Q?@ly novolac
acryﬂam frbin®agbintyyndeathe bﬂ)ducst @dme ENG |12mdwt>lanﬁer§cw3¥é¢ ’éom Sartomer

cer3h P! PR KBRAr §° b anonaun LR fney i HERRRE 3802

Theilﬁé bi dkylge-GSftibhad bol@ﬁlﬁﬁlakqdesﬁmjfopﬂb shiné seasyfn robesl above.

nodi fied sil oxane ¢o S Therefo t
ol i goi n éngcﬁ&g ﬁ,FngongEgl é(?r Oligomer, &g, a\Zmng Iggnou 2ol
fun@féﬁlﬂit? afah B9 Sscddh Ellr(ﬂﬁnsfaﬂéesrvﬂﬂtmduoed FEXC iy ke chgnisdd of degired.

nproved pot |ife. at e-funct.i | . pol a
TheigEis 6gparioirHetiaEt A el ot Grrpe it (s sR GRS fensicy
andPoPRRGE IR nf ikl silvhak @oth&ﬂﬁﬂambﬂéﬁ)ré Wircdsk ofalligomerd may also

the final filmis not desired. . Unl

usi.n
be @g@d@g@@fm aoplieatioms paling for He&p%aél CEQSF- Ilmfﬂ t%ﬁlélhnproved pot life.

conbi ned Wk iataRurRAbRE psl9REr cafl BB @Eedl ih Yirdidgsttntes Wlheh ehﬁduced
production of an enam ne or. epanm ne, .the use. of

VOEGS yitarcentenmad/ Grdier hagiasuiehiictoaiy b ie figphi ghs ROt desired.

Unlf48 ggm 9§et@ar&@ﬂgﬂeqﬁilctfgﬁéﬁmgr&ﬁ&t Qhatdbhen combined with an amine does
acry uncti on |ngred|ent may be desired over_an

genanaléy cadeinghe pradedtion g hn @r@gﬁ@)qr@ﬁmnmﬁéh@useapf £ a¢rglate-functional
N v éeﬁa%an AerflaatiuRdiohiat
mgrgH1ent c%e% ﬁc& mFﬁH eﬂaﬁ‘frfeoo\?w%ﬁégimgg TlF]L% yseldPtn A éfr?]l o Soed
ingitediet rha;aba/desllr@i oved anfcetoachtaie- iﬁmqth)rgtl gngggdye@awhqrﬁ a ézﬁ;test curing is
h
not 8‘8‘?’%‘) q;r&%e agé%t %Qlil% g?%gj ge hpp I%gﬁqfagﬁrﬁgg({ftﬁ%@fnuvevnen
exp@f)bﬁ/t@ﬁlt]ﬁ@hqlétﬁﬂj\/]) raddention fr debigedabl y in t he r ange of from
about 5 to 30

nodi f | e@@‘??’@?ﬁlﬁ%ﬂ%‘?‘flﬂ)‘a@q t P d[ﬂgg%uftg{j Ars nvenhdg% chomp!
1ng1%@16ﬁﬂoh¥1ﬁnér0d1ﬁienmldg>h bolgfet)endpofipabliytin the rane of from about 5to
ar |

partjcu y preferred uring nodifie
P e AR AR S SRR e
on fHE td(tél%ﬁﬁ’ 8Eithe EothPostivond MWbarfiGatyaireferréd fameduiriag aiodlﬁed siloxane

I ngr edi ent
compogltlon of this invention comprises in the range of from about 7 to 25 pbwt acrylate-

functional ingredient.
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10 WO 2006/ 031891 PCTf US2005/ 032755 Fast-curing
nodi fi ed siloxal:e conpositions of this invention are
prepared using one or both of the

te-functional ingredient and/or th
g@?gﬁ(@@g@?uncti onal ingredient. Thus, whil eg((‘};(gszoos/osnss

relative am:ants of each of these ingredients have
been initially presorted in a nmanner of up to about.

40 pbwt g, 4 Q%@J%réodiﬁgtf&ﬁ)&% 8&20&&&1@ ‘éﬁhﬁ QVertibg afedfdpared

that 5 one two 1 ngre be used i n place
usingfont tiebot bithe a@taacftthta{fultdtlen?émgrﬁéhqné%l@t'qr\ﬂée acr e dpcdipnal

mgrsigﬁ{n Q-ﬁr > hﬁgg %hte (%eth‘la'v aan{%gg%!f Q%X obf ﬂﬂggeeﬂ%r@@l%ntg Qhve been initially

ari ng curin oxahe corn,
presefied incnsarokr d)ifupsto |ah<m$ HO |pbwt tHimis théergioastio agdeant far the fact that

one SRR L SR A IRES REH Bl B ofren Ehd BEhe RGLSUAN

gredlen I’'sused, _
mgedzeittllmfﬂeﬁmd tod beoi maﬁdwo:rg ingpglieatifoe ptepanmg ﬂastrwnngméxﬁdd

t he amounts presented above for ch | d| \u du :
silogane spRgOHPE PEERIRPIPRGPAl SR T erorE RS Yisgphbotae
ﬁm&ﬁﬁéﬂ)&néréﬁi@dt b @drylaROuedliofdl tngr it duised, elmboynbﬁnﬂdcatnoumtadf

I _ngredie:nts' useful nformn%\(}ﬁ u“ﬂg} gaﬁl
thesg;ingascienes WibimebSrcerdihe ABPuRtHPESIR SREYedAr ca A A A o s e

sel ected fromthe group including epoxy resins,

epoxy functional acrylic resins, 15 e>nxy-fi ui cti anal
Epogy{Fanaionaldngredigithi nat i ons t hereof. The

epoxy- f yRa fe%ﬂ:@d to 'tﬁkgép%%' @Hetidr] MERMient, BuifaBleMpbgly-functional
fast-cure no | oxane conpositions of this

ingriedivetn b if fsnmengefawmwo@ﬁed PR ARELOTPGSIHERS B LiH Hvepfipn
incIGREAb &AL gﬁ&é@ﬂ& %"P eﬁfélu'dﬂlg%ﬁ&l}@eﬁnsc EpY B ARG S rylic resins,

reduci ng epoxy resuis i ncl ude t hose
epoh)aﬁmn’gombmbm@s;] amnl combinatipnetherryf. ghe onweﬁmct}p@p]énglgﬁyt is used
o P : &% for th £
in fo é.?%ﬁfxt %I% %gghfﬁg [ot)](&gbz @rg;oﬁflgﬁg of %é %Peft e0r a%rl y? plérggs;: o
mcremgmrrose:ﬁ ad dsmeqabvcylsfaum widdngprtain pigruaiaasisgedicmg VOC.

l'iquid rat er t han, sol.

wei ght SPATbor L G TEa s f S e SR EE L AT Boup per
molpy &ilemabd satiraed heunsatarugsl, aifphfﬂllfo nycéwphatmoor he@rgo'@h%nd

a reacti VI ty. of about

Pre%’éa\(’g's S A ! Eﬁ(%%se?f) o ncu m%%)lﬁl g%p %’ tgescr efﬁmeﬁﬁﬁg %gld’
havPah epdNde eﬁuﬁ@Bntb%gHt of ¥égn EOO, toiahout @®I00amd 3gore preferably in the

t hr ough col 64. This rt|on
range bt T et I p 500 and Vv diae b cp R LRy g Bhich can
be ugg&iﬁﬁﬁﬁﬁsdnﬁﬁlwé}ftid)ﬁ&ﬁb dRnilRt $OUS RitalNo. 351)83&1 9o dvagner, in

nits. having on one, oxir roup
colgTibY 67 (HOHERGP e b oo n | B8 PEBPEPEP ot S Phbog Pl
mc&ﬂ&%fe& 8L¥in B ERENLO ITRN G oRe Sebih@fed a8 ARE Lb@ainGbmt A®nomer
final product. A blend of different oner. tunes

mon
unitg hewing enly 9aeloxiBus SrtyPe HOPEXS, 61 faall prepomet thegqgpy be Sfolerated
mﬂgﬁlg %d of lﬁa@feéﬂé@?@ h%sﬁ'e@ ?fo%gilh@sr SIS prodlcte POMY¥nd EFSliffgrent

ends 0 esin wth difunctional epoxide
moneae typee cai dlaseretuseduch as  neopentyl gi ycol

di gl yei dylah el LesanGine) siohysisoy (8ifheho30epichlorohydrin
epoxy resin) and/ or blends of this resin with difunctional epoxide reactive diluents such as
neopentylglycol diglycidylether, resorcinol diglycidylether and
cyclohexanedimethanoldiglycidylether; bisphenol F epoxy resins i.e., Shell Epon DPL 862

(bisphenol F-epiclorohydrin epoxy resin); and epoxy phenol novolac resins such as Epalloy
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cycl ohexanedi net | asanol di gl vcidyleil;e:r; bisphenol F
epoxy resins i,e., Shell Epon DPL 862 (bisphenol

F- epi ci orohydri h epoxy resin); and epoxy phenol

novol ac tesins such as Epalloy 11 WO 2006/ 031891

PO 2004/38H05/ 032755 8250 (epoxy noval ac r esPRI/UPB327SS
CVC | ocated in Cherry HIIl, N J., Araldite EPN 1139
from C ba Ceigy+, and DEN- 432 and DEN438 from Dow

Chem cal .. These_.epoxi resins, di . i
5250 GEPUL RS o FaB e ORIty eSS BER (g8 from
CibdweEpganaEsr 32 yied DREM3 R0 iDoveChdmsinn! Thesd epoxgde/esidy display
et hers _of  hydr osgenl?a)[t ed Bi sphenol A—.t%i%e1 &é‘?xd d% 5
good ehsimical Egistanegs -Suftkle porasamaticERety HHRDETRISROE T and
cyclERnel @h3ihblt! dh OGS RIS Hethirs Bf Iy@RGenaedPisstrhalr Dyt repoiide
epoxy resin,, fromShell Chenical in }—&ﬁ.tﬁppd Textag;
resiisaveiors FRon L3, Hpa 4086k doroahtt/gort Gea bt oi(fydrogenated
bispgla{go;l %}g{p& Hohy B3 _%jaox%ﬁ@é%lﬂ%}l fr D ShdICO b XEMEu s BéhaN Shntolink

yletl"aerj” from Pacific Anchor 1ocat ﬁg‘FI n ..
LSEAl A0efrvino diopsepge, logated iiSpeinglistsl, 34@sakerdd 75y $oploppie dirpghancl
e T e VP
PY 326 titonafiba SeRydowted (7 HawtiorR, NewNolls Emteaﬁeé fiop Rhone-Poulene

Pensacol a | oyl da; : i ' N
o PSIRFER K3 PR o) G nEReR AL 2 oo
and EROADL || Lore flakon Cabida ldcated indBarfHERyn, TRY Yorl OERr yEEble non-

Suj t abl e epoxy-.f jonal ic resins include
arotggiie SPERM re%‘g u#m?%ﬁ%@]}%ﬁ#ﬁer s, glycidyl _
met hacr ghigdbes dpGsy-Adktibnah edrilomasing wsliudsglyedyl edvey functional
epoxy-functional 15 erials,. e.q,, Wel} - a
polygess, g&c}dyﬁ?’eﬁ?‘ﬁ‘gyllafelégi%%fl OPHJE O%‘%/‘i-%ﬁ%ﬁé)g)ona?n&gy
mat?‘i%ilé{ koG ep&EHiIDG sldya ®karda] érhb@l@kea\rf’aéfbmmd®pxj-ﬁmcémhmrﬂic resins
rom Fo. Nobel Resins under..t r.oduct nane
incliiy BtV aRALe. e PSR Bk YOreeR PR b BB PR name
SetdlGPANI ASreapstiNalIgEetaMet g4 IB60 (@pRidexjuiedat wekhodt and
from Nupl ex under _the pradu

t ngne ACR, such.as
apPREERIGE 150 P8 TGP GDE he PORYS FamE A an At e PR3 1D
resins akeotd abdtle, gy fRicRbRg siZihe ¢HRASI dstful for @bimtihy S

invention. A preferred_epoxy-functional silane resi

conipasities of i IrABILED. PoreeB RS TGRS SEY 4P Ripdable, for
eangngfé' ﬁoﬂfOS%P%I%es, f;lﬁr,‘ Rephitav, AoRERKicithiedd tgdieduchadree

afnriaa-g C)%/War opyltrirtaet!| oxysil ano~.
SilgBedt que¥t (a B R-glesiduxypigoXFimekeysii@a)- be used as the
epoxy-f unch| in| 1801 tHeRp&8 fuBbtdnalShi¥@EmtQA Sertain
wher e a%gleeg’lb)%%glgggl?égggg g%spgx_g&_%agt [ \Ill?t yéi s desired.
situbitums evharepl desirelptsgiee 0€ spaxy rea@gwwﬁﬁgqugd.n@oréﬁ;@g@p]_ef ¢POXy resins
nctioi aal ized. | ' | ' Yalized
oM E BN | z%l %é‘%%g?%’égl?%%%?& I{n% gﬁg&ﬁe sr ea(;at1 i"Ve T han
gro@isheiay belessreadtive ploxyotien figrtois ofi epoxiyfgmetidiad ingredignt.

cpoxy- 1 arrcppehae Rt o i PR e AT i onal
ing\SHRAEIn Wbsé Bt @IBEASIsHaicrag ipelpenerating puiymier fdrRpk)(THS) is
desired. For example, epoxy-functional acrylic resins can form an IPN via reaction of the
epoxy functionality with curing agent provided in the form of an aminosilane.
An epoxy-functional silane can be used as the epoxy-functional ingredient in
circumstances calling for the formation of an adducted ingredient. For example, in certain

formulations, where the curing agent 1s provided in the form of a secondary amine; such
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desired. For exa ple, epoxy-functional acrylic resins
can forman PN via reaction of the 30 epoxy
functionality with curing agent provided in the form

of an arninossilane. An epoxy-functional silane can be
WEHOHB1Pke epoxy-funi ctional ingredient in PCTUS2005/032755
circunstances calling for the formati on of an adducted

i ngredient. For exanple, in certain fornulations,

sedﬁﬁl@aﬁ? atol} cahbd APuASE Rt 511 m%%ggaf 'gg%eh % gl?é%?)ie a

secondar Yy am nes such 1
embestimgg ﬁ@@i@@?%@ﬁngﬁ@mrﬁdapgmlamm cembe inghafpduef edolecule that
is AR e e RO F IS e M MR s o
tnrggthobesﬂamg Th(lsha effertgreafes a "smnf pollyiner tchiaprisinga central nitrogen atom

TR RN A T

andl'imchldlng aemmrbourlmaamx&namg t]:@fefronodhwimludes @iglkdx3fimgtiéhality

oGPk B obr e o PO R AP RHEH T OB B R BT Rdrovided

in tht farat dfraﬁ ;epox@rﬁindti@ﬁdll uﬂmﬁg sacllt hgﬂpﬂ:lﬁlﬁ Beda hiaBda®Eenter (120
I n¢l yde

d extendla t herefrom t hat
CETE ARG 3??9&9?) IPYiges QRbEIH PFRpeTtise PRI B fuconglity but
exdepi@dhaB lov@hso@h@f@ﬂ&fmct e &RQOYyrhdiREL bR pok P SilBE b epoxy-
is provided in the foram of ‘an epoxy-functional
?WE%W@H Such star polynmer has a niagonal center (120
degr ees @LAYRGIN LHOIGAINt, iAMEb rﬁﬁé%vdf%ﬁn 4R0P1 Ref opbwt of the

properties of high functlonallty but 10 exceptionally
ePQ%xAﬁW@%éﬁ&f%ﬂl%@ﬂd robrablyhehe raee pofkymabous arﬁo plawt, is used

to 8RR -SirlBIn R sﬁGxa‘iQQ sﬁt}bﬁg Bh‘ﬂ% vehfiSi @1@ f totg)

exaqple enbodi ment, 1In t range 0 roma ut 0
weight! thsf commesitiem ok paiticwatly preédrreil ﬁ@t-elmrennodlﬁmﬁﬂoxane

f RRwM

con%o@%i%ﬁ 3By Lh%npglg(t:c{ ?slgsn 181 thn% ggég &3’1%?'; Jux )1(12% 'éo4“% epmly—
ﬁm@bﬁﬁb@@@d@n@ of this invention based on the total. 15

wei ght of the conposition. A particularly preferred

fast-curing nodified siloxane conposition of this
Curiinpégeni on conprlses in the range of fron1about 5 to 35

pbw3 ep naI Curin 9

Bih oo tBe bR Qe A S Gufe obiteagiies Goli b
fastageng sodEefl siloxfane cquipepaiohnef thik astenttonrihelgdambodelseleeted from the

e Cco 05|t| f this vention i.nclu 0
A S Lt b e S
cun&ﬁ‘ag@ﬁ isl Laé_lylﬁﬁ)r ﬂie@tnmma&eao?hgl inidéy ml&(sjac?t@m%%dﬁ@-ﬁﬁlblﬁ@ﬁ] 1ngre]<c11ent

ere e curi ent Is. used for € purpose o
andjoz agryia, ﬁ?gf”e?t}%l A T e e R IngradiFasferthe

pur3e bPfordig¥h @hAnihé Redch 8 Blhedn 28 66 RBkie- AR dnal in redlent is used)
of the ingredients, for t%

nal runati on_of al
in ﬂﬁfﬁ%%%m@léﬁﬁf#%@nwr@%l% thabeanrintps éo (hméﬁredrpropemes of
unp@&%s‘i’s@eﬁﬁ& %Teﬁl‘bilitﬁ%éaﬁﬁﬂbﬂitﬁ bR GMnd c'ﬁelﬂﬁzgpr)eﬁstbl%et Hfe curing
fast-curin fied siloXane conpositiont
agert GHOTpastHt giﬁnéf epprey- ﬁllésﬁlqﬂ@ljlngueélpefrtl es of inpact
resi st Fﬁﬁablé Arﬁﬁésmsleﬁﬁr%dr f&ﬁﬂ%}ﬁgt%}lhé F¥airqk ﬁ&éhggon%gitions

chem cal resistance
of this invention include amines and polyamines, ahphatlc amine adducts, polyamidoamines,

cycloaliphatic amines and polyamines, and cycloaliphatic amine adducts, and aromatic
amines. Suitable polyamines include those described in U.S. Patent No. 3,668,183, which is

incorporated herein by reference:- Preferred amine curing agents-include primary amings,

13



10

15

20

25

30

agent also reacts with any epoxy-functi onal
i ngredient. Suitable am nes useful for formng
fast-curing nodified siloxane conpositions 3t of this

i nvention include am nes and pol yam nes, ali ghati C
3R WA et s, uol ynani doami nes,  cycl oal i phB¢T/ES2005/032755
am nes and pol yar ai nes, and eycI oal i phati e am ne

adducts" and aromatic amties. Suitable polyanai nes

t hose de cribed in Pat en
erelpeer gl e PP LR B nbarnToy T P Rlestn el dfoe
avaflsblé) dor exainplRgfrerg it Broduvts ofdaalenmmnm yurﬂaﬁheprodﬁﬁ ns¥9e

An§Pih RSOt BN DA BRHeRaS - A1 FOPRGE: QLA i unde

the fﬂdﬁﬁ%aﬁl@QITJaa‘SOt(bﬁS@we@U@bﬁh&tﬂlamné)? AnepaiRl @midds @mh/Ais those
Pr oducts_of All entown

aphlakPhd utpanygie ﬂ?ﬁ%&‘%"? e\l i} : he : o%g géfg{i}agﬁ om

JefféHﬂ{eW (Pblyd I8 e PRnd@andse) tum@mnms D@oaor oduct name
XTJ-590 (a reactlve pol yet her di anxi ne); andﬁgrl mar y

am ti es Ssifefe aminpsilsges usa%fovf &sming fagrAutibgpeed ﬁswxa%?

coﬂJdagl}leﬁSOM's iRt RILRThENE hands tHERERrAREEhAd cal |y,
effart%me D400 (pol yoxypropyl e lam ne) to Jeffam ne

D2000. Suitable arninosilaties useful for formng
fast-curing nodified siy OgﬁﬁpOSltlonS of this

i nvention include those haV|n8 e general fornula 10
Y- S - (ii J) g Were Yis 1-1(IWR) 0 and where "c is

Where YI &lgﬁﬁg of dvah%[P"gs" fs @nt ?8#&% 130 %Ufl ng%hmltional

oF gani car ndepen y sel'ected fromthe group
orgaiagidahi indepehdently lse;le@ddkfyrbm th¢| gadupydoasisting of atyk alsyhldiadilaryl,

alk(gwg'gwcf;a?fgfyé:t%lkg[ glﬁ%é’han W%pf %\’gnr‘gagRWﬁe sa%;v n'}rlgllécme Bach X

canbie filfeesagtor difecbnt, sind isrtintied tb alkgl, kydroxsiaikyt, ebpaydiytl and

by S R A SR> CHEaY Bonoal aisey o PGy LapE

aani nosnplrefe@ed Anfiaddile®ss iiahide, Buteraat liitad tee dmiroethah;

ami:qg]%gtgﬂy |1 &Bqng r o&yepy ta{?:él%ec{ggg%g mae%g&’y%ﬂane trimethoxysilylpropyl
dleﬂlﬂllleﬂé Slahiney $i(3-Yhio Héﬂoxy)@tdpﬂ triyeeHoRy tsmana,r aiif@ethyl amino methyl

am i no henox pr trintethox m no
Phea g e B 6 Pl eHYRORPPH BE B6RY! BPPsHaeng -

ami3Phe lﬁhﬂMﬁro@l%&ﬁ&fﬁMe trisdrh ool MmO 6D Silkdre,
n- art| nohexyl am nopropy] trinmethoxysil ane,

ganipg- SR ARy FEYethexyrdane EREG- W%YétrlPt!lﬁ’éYSIIaI&aaa@ma'
amﬁﬁ#;?}aﬁﬂétﬂﬁ@ﬁ&%lx%ﬂaﬂgN—b&?f%?tﬁlh@éiﬁyl) gamma-

a- am nopr opyl t <:'i et hoxysi | ane’ gamma-

arnlanprnmﬂm@mmpp,dﬂmﬁmwg@thﬂbreamma@ewp(wml%@tm%nf and
N—begib 'al%.@o(ethﬁp:g zﬁz@ﬂéﬁr nﬂ‘g&%ﬁﬂ&ﬁ%&ﬂﬁgﬁane

Xyl tri etTﬂmm)e&ufaaﬂuwS Mrwclnmpﬁsmﬁmoilms useful in the
prese%‘fjl Ly ryto rﬂcﬂ%%r I1 de E‘Fdox%}/ﬂdl %’ﬁlanu-lfgﬁ'ured y Dow

urers an p’ro uct” nanmes sone at ni nosi [a: zcs
Comﬁ@f Wilqiest ADEDO, Anl d&lertl 107\Aei 08,0kl lilh.cA Lide; APR628}130, A1387,

o0k 6379 08 Ona 39855181 20485241 AL X8Ry v} 8, ED117
manufactured by Wacker; Dynasylan AMMO, AMEO-P, AMEO-T, DAMO, TRIAMO,
1122, 1126, 1146, 1189, 1204, 1411 and 1505 all manufactured by Degussa; and KBE-602,
KBE-603 and KBE-903 manufactured by Shin-Etsu. Preferred aminosilanes are difunctional

silanes that include aminoethylammopropyltrimethoxysitane, ammopropyltrimethoxysilane
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Comi ng; Silquest A1100, A110i, A1102, A1108, Al 110,
A1120, Al 126, At 130, A1387, Y9632, Al637, A-2120

and A2639, and Coat OSi| 2810 nmanufactured by GE; ED117
30 manufactured | av Wacker; Dynasylan AWO, A-;iE,
HQR000@RY T, DANI O, TFLUNIO, 1122, 112.6, 1R4BUSA4¥H275S
1204, 1411 and 1505 all manufactured by Degussa,

and- KBE- 602, KBE- 603 and KBE- 903 t nar uzfact red by

and SRR ROy e Battioanly Srefen el SRindlifndl d-{bEY A1b and
A11201 noet hyl atrntol i ropyttrnnet hoxyszl ane,

anrtopropyi trnnet hoxysilane 14 WO 20061031891

FCTI 1J SBitsiadahimsms op AdinRes %%&%@Mﬁéﬁé}%ﬁ}%& nggifed

s110)?2@1(3 tcblﬁﬂésﬂ[dny oPhRfiBvdnEon Asludd M RSittBNADyaheretdtion oflbn hmine
. Suitable ketimnes or aldin nes us

Wlﬂf Q)ﬂ’le]f @kmmg)rfaggldehﬂ@;newctﬁ@m apdigcludg dq(%;;palﬁ%s and di ?dlmmes
suckg%rfﬁﬁe d‘ééo?iﬂéd AU 5Nb e R¥ER B6s°f83' @?éféi?&i Hellﬁf%&’es kbl ede

reaction of an amne 'S ei ther a ketone

avaldnblea forakateply,deym Aasredtciswmdéryhe @méuqt nm@@?dﬁmhymml

Ld t
e fpe B SA5RaRE 2 IDRF L ISH LR Gy o
prodiandnadll 82965 Gimethatippbetyl katamkafiminerod thaphosonerdiaming )y gnd from

roduyct na 2457 ut vl ne ketim ne
Asa Bﬂ#{@t‘lﬂ rgl%éir?(?ugm('%ﬁs }r¥%§mﬁ % ;é%ﬁ 0 ﬁggéér kusen,
(ketﬁajﬁblﬁl‘bpﬁttiet]fodﬁﬂahéw frojarshehecitsn a‘ktprelﬁ&ﬁ @Blimine includes a

. .(di.met hyl i sobu keto ket i i S 0
diald ngwlharﬁae %% NNond 5h°’| ngl}f%af GREErP ?he pirjlgla gL ermany
undE(k&k H@t BrobHitt 2d@e R|$?9\ atnﬂ KBE- ?103 . - -
et mi nopropyl.trjethox ane om Shine- Etsu.
preferr &8¢ HIP8OhFHES; aﬁf’:‘}tﬁlféés sgiec %‘ii e faéFBLfrmg frodified
s1loka§1@ RBAY Hf)@S”t?ong @RS 8 vaien Wildtepetd av ik lpatibelar fype oftapaligaition and
from

I s of Germany under the egroduct n cgiE eﬁrﬁf’
typerpfeothey prereskengs ity dgamrd: fRRexanple Ssbarmg Py ¥ge
comdpBSitio St g inyBdohi 86 bd RrSed BHANEcHRUTROSH b ﬁhﬁﬁe tﬂzin dritgpe of

rnvention wll depend on the partl cul ar

curiag pgdng At arenample. 2 REpay aRd/er Ssedpy Grdes %‘H@& “ffﬁid{‘ cffppetion
w1tlp5‘1 M558si1ah0 rA@cﬁmlll? poiR#er SinbFandi0gA] faln@itks Shil Bx@Be to

onpositions o hi' S i nventi on can be fornmed using
ﬂexdnm thacur@iwemfackmp and/praisogpdice isaapmatesigh ?q%bof&b%ﬂ%fa’ﬂve
matgr%ls eé(e%gpcl ??7 alﬁlngg éMeXxs&ﬂg/a@&uﬁ@}ﬁﬁ? %fcﬁoﬁm;nﬁld(%@fbrﬁ% highly
in conmunction .wth an am nosil ane.
reaomrd pbllymnalelgy thepﬂbaqp@bmmr aadalsq_mé abayisc The piat PoAymerean fgped by
used t € gnd; or
ccaiing ¥3Ptiing Yl bRy e B Pl R RO R0
mat er i aIASnm&‘sekamcbaas yseﬁﬂfmém‘mfabfecme ehodified gloreane
eax th ||t to for. ,
congppiutot s ¥ ERan detp gt Rok QUL R et aor TG EhA iy
m&nﬁamw fmlm&ums f Amired abd/ketiadoksoteediy raacs with npleyy
amne with si |l ane or an epoxy-functi onal
mn?tﬁﬁwll%tﬁggﬂ%gﬁxégug%susef ul for forming fast-curing
modi i ek efili% 30 8lddRinePdra 1RO b fbﬂﬁngfast—hirmginmdﬁiﬁdi stlnxane

because they react wth %cet acet at e, acre\ﬁafl 2 d/d
conmgélj‘(lyns of this Invention when it is desired fo reduce raw mat sts and/or improve

the composition pot life. If desired, aminosilane can be hybridized with a ketimine or
aldimine to increase pot life and/or to reduce raw material costs.
In an example embodiment, in the range of from about 1 to 30 pbwt of the

curing agent, and preferably in the range of from about 2 to 25 pbwt, is used to form fast-
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firmetionality to f rrr, IPN strut urea. Am nes and
ketirnines need to react with epoxy- functiona
silures to formIPN structures. Ketimnes or aidimnes
are useful for formng fast-curing nodified siloxarie
M09, - of this invention when it is dBSTFEYIYH2TS5
reduce raw material costs and/or inprove 30 the
conposition pot life. If desired, am nosilaixe can be
hybri di zed with a ketitnine, or aI i m.ne cr.e
cuipbeodfenienbosientc sy mimie 5ol SRR e
comP SR W&ferréc[‘fa%tt&nhgﬁﬁ)&fﬁﬁ siléxatie aﬁmidsmbnbﬁthﬁii)
pbM of t e curing ent, and preferably in tg ?
d§ un %ood

invegfior SR HeZES of optARPYL 3 t9 1§ Rt FEIEGRTA
that\“?? 69064 8248 Ao RGELLRRE %%Zé§ canWéhks&0depBieiidd &khe

oxane conpositions oft i's invention hased on t?
particolandlesived rgﬁhO(bformwéﬁmgdbmm@iOﬁm@m and\ths iesifed propertips for the
resuflBcfich Oin - Bithia S B8 1R dRREL SLAPRNE ACHBRAIE MR the

nven conprlses |n the range o fron1about 5
abotesiddBifpbwangeur i ng agent. IS understood ;:hat one
or nore of the above-descrlbed curing agents can he
used depending on the 5 particul ar desired nethod for
Orpgitticndlid Gealg@nposi ti on, and the desired properties for

the resultin ured filmcpatin
anmount thgﬁsg%ctg% El}er?éga&l glﬁ?ﬂ catag%té %ttaﬁle oF%n&rﬁ{atﬁfhc catalysts
are GRAN Soritigeiipdst effuithagRcel utiaythe almigahtb nﬁtheamapgssuonlmto a

Wth respect to the anonetallic ca |g:
brotgFy8 AUTEP AL LT aRd EpBeiat e angpe Ip Falis taR%M“&%bCaﬁmg for
amH?ént fatipbhele age ef Bk abmpesitidagthe bfdangnétallie cﬂﬁlyﬁth@also useful for

onposition into a protective xlro coatin

DroYfigR e FS HEURES LGS AP R SFPTIE R SRR EarT DALe
catablslihdigheliRse haRE BRlendraTR@fd Uure cure of the
conposition, the orgarioneetallic catalyst is also
useful for providing accelfBrated cure rates at such
anbi ent tenperature cure cohditions. Suitable 15
catal ysts include thoserhadingRi he general formula RS

R -or A ul i Ra where Rb and R6 are each sel ected
fromthe group consisting ofy al kyl, aryl, and al koxy
croups having up to eleven carbon atop.,, and where

R7 and Rs are each selected fromthe same 20 groups as

Wherff* R and I§ aﬁé) 5acf1 téchﬁoﬁ%%?‘%ﬁﬂb?b%édggg aH(fyl laf}@ rﬁaﬁlk@xy groups

ogens Exanp
havigtualty sitwen cmblou a@ncsc gainwhareRnanddts aa¢ epc a@wt@sﬁ@nmﬂsyme

ol JaRSHEEA! kPl AL SRR o s s
sulphsir 64 dXiigan. Example catalysts include organotin matenals such as dibutyl tin
dilaurate, dibutyl tin diacetate, organotitanates. A preferred organometallic catalyst is dibutyl
tin dilaurate.

In an example embodiment, up to about 10 pbwt of the organometallic
catalyst, and preferably in the range of from about 0.02 to 5 pbwit, is used to form fast-curing
modified siloxane compositions of this invention based on the total weight of the
composition. A particularly preferred fast-curing modified siloxane composition of this

invention comprises in the range of from about 0.08 to 2 pbwt organometallic catalyst.
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tin dilaurate. In an exanpl e enbodi nent, up to about:

10, pbvA of the oTganonttallic 25 catal yst, and

preferably in the range of fromabout 0.02 to 5 phw,

is used to formfast-euthig nodified siloxane

BE98EB%ns of this invention based on the Pe/HP2005/032755

wei ght of the conposition. particularly pref. red

fast- urine 3a odifEe | silo aFae conposition 4t tl Es
OﬂJ ven &on conprises in the range of fromabout 0.08 to
———%ﬂﬁgﬁﬁ—gﬁganonetallic catalyst. 16 WD 20061031891

PCT. 1t 320h2 632&RRrs dah be nsddng feedi festcsridginsdifiedsiloxane

scavengers can be .used to formfast-curjng npdified
congPEREHE L BNHECH i PR PHPosE AT SORY Teftepig B prgsefice of
excid RS SodxanpleeMiringRalobyoffBEhIag e fisheurpzaseatifiel dibxane

excess water, for exanple, durigﬁ%ﬁtages f forniaﬁ ted
comprgitipn where FraesvRAteRd8 Pot detites; ThieLRR heP KRohnTat ¢RI B g ate
hyd Pt FESS tNBGIRIont fid?RkdidRShE Sithne bHHhS cEi} dpehtifipRovdeudtifi @le form

or” prevent unwanted hydrolysis of the silicon
of ah gmétaydanenpréor tq fish yigr%%@%l?em&fépeqﬁii fHEosRHRO%G ﬁ‘r’feby

. ! 3bauRARkdra R Jprétfuc O phidnBULE c.g.,

conﬁﬁggggﬁgﬁggeggfﬁéﬁggggggg%g% qoist&%e aﬁh, theFeby ¢
whiteathe potitdt ispnttheshgde ewsresse sholfiondensat i on that occurs

before ftg [ gt | - j

or oduct Sy oA AREEe serorRll il BertSBeiul Bpsc sufld Aichad
confuinndsiike CadD4 (IR 0s0d vaniginrgetelrdroxifics HketerpisonieieyiitArpde tetra

B S R A BP0 s

triethgloftAoformdne tnydthytiortheifiatuate; dinlethvagyro@Re.5Biah exginplel egibogdiment, a

Al71), d i .k . i . |
MRETEWCERICHER NI
Bay@i tefeh o yloduepame addifive@Fexanpl e enbodi ment, a

preferred noi st ure scavenqi in ient is .

P et hy bt R A e gy ebotf | o hing detepeply i the ranee
of fRRY Soutindeto 3 Hevt, Prtbelthoisnnaseyagel dah be u. to formafast-curing

exanpl e enbodi nent

3 ) , to about 10 pbwt, an .
o] Bl oRHoT R o4 N eitoh S HBBTES DR Py genee of
froR 10,518 P¥Rk 5 ME oSEaY SREEIgeCan HasddsRekd @ thetaml weight of the
fast-curing nodified siloxane conpositions of this
compeyEALi on. In a preferred enbodi ment, in the range of

from 0. 3 L RitdortBWe bistubSschRnSdr UstBer SEAVEHGETisc i Peming fast-
used based on the total weight of the 20 COEBOSItI

curing medificdistierane cerprosHsms e 18tealehgelude wige solvents, plasiicizess,
extésﬂlaglrg SN LR cH%?F;fé!mehﬁ, fiR% 8B n kAR modiHErs NGhd WM fsitRsds of

Xane conpositions of this invention iInclude water,
addgbley suvh 95 U séabilizefsz pigment wsttiegngents, lopy qddeecling addibresy
. i n n resin nodifiers, and various
tmy{%r%%'%g %?dan%%aﬁ%@&éuch as UV stabilizers, pignment
., vetti Matagea sppdileoiingmdientef dleimegertdayentigeand shguld be

preée)l(lﬁitnraon%renséhntdsgff%%rﬁ?{oshyﬁpoqy%e%e Jiliic!f)ﬁe intermediate, the silane and any

curing agent in the form of an aminosilane, to ready these ingredients for subsequent

condensation. Additionally, the presence of water operates to unblock any curing agent
present in the form of a ketimine and/or aldimine, i.e., to expose the amine functionality for
subsequent cross linking with the acetoacetate-functional and/or acrylate-functional

ingredient via nucleophillic attack and/or for reaction with the epoxy functional ingredient.
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Water is an inportant ingredient of the present

i nvention and should be present in an anount

sufficient to hydrolyze the silicone internediate, the
silane and any curing; agent in the formof all

A HWeEPIK¥he, to ready these ingredients for BUBEEEYUENERTSS
condensation, Additionally, the presence of water
operates to unbl ock any curing agent 30 present in the

formof _a ketirnine and/or .al dim ne

the ami RECHEHEE FRAIM ?ﬁwr%ffm ChBE RS e if R Do an
acet%éeﬁtetﬁﬁctﬁﬁﬁl iagesibR) fith wRchutifnadenBeltAds to generate water this

acryl ate-functional ing regwI ﬁt Vi a nu?fheop

wategtopgrafes ineaues furthyr ydabists o thiistiisorhiatepenisie: P fF GRAFY
curﬂé% LG forrh 6£ M@ﬁfaﬁ@ :!ag Q11 BT fetalr20 48108248 uring agent

cause the reaction of he am ne reactive |ngred|ent
proyiddddn therformnef 4 kﬁtmmw aémmaee {ldu% Sechieengraife Patsh gromotes an

autocgtgfgﬁg E@%ﬁ In 0 ERmb 6 S4Rd A6-RE8DoRE 8l B&nd orYRBRIOA  Which

vvater operates to cause further
aidstiy driviny fiegeation trecogipldtion frea fedresd pmgieitod fimehe si | ane,

and any ngugggg {calnrﬂ)egl}B ;{(I%Eéﬁoﬂfbe%eﬁ‘mg%%nltsaﬁ\ﬁlosphenc

as wel I oper a 0 un any curing agent
hunpdiey aﬂbdatenprb#mt Ihcomnmnrhora of 8teiingredientpsuch laglthgipigment or additive

uch
mgreﬁj{lﬁrr&%f Wéﬁe[r may of ﬁ‘g&g |ur ing | o n rc‘# 1?4:811@ as (:OSQMl 2 RBlerate cure
depthiof dnettle paﬁmﬂamemmhnsms; &.g1 suctilak die usadiibe pqmpnsttmnng arid

the reaction to.co a_reduced.anpunt of
en"]tr?l?‘PéentsT‘H}éer% BHIP EAkES IglF e\ﬁ&i?rélﬁle%ﬂﬁngeéatfl?e c%nd@?nesact i on
bet ween Fhfi@uRLl RBEiSed Sloxasddoatpositionsufilds myentmndnama-bmprise a
resent in _one or re OL t he I@ﬁ?’edl ent s uch 2‘% of
suffigieniampuns of waler toifoe ltaggn 106 B& P Y S U RSP 1?%815’8 g
a keliihd @ aldiBide @ RbiQRer? brobiieniC I RaBbit mdrbxyzameﬂmm e
cure depending on the particuylar core . conditi

ﬁtn@xo@ahty &b sigonenternagsialg, stlgqg %?ﬁﬂ?ﬁ’l and ((}HmFg.laggﬂtcprbwded in the

forrR BY b SRABSH aRe. Vﬁ%’a?dl&sb' beitd RKRS, PitatRcatingMiopfitium amount is
tenperature conditions. Fast-curing ﬁ’gh‘%ed si |.oxa

undestaplssinee GssOValetfas iy ahERdsAIAFEEs elyc polyeondensation
et lifd SHndo Kok (r@éluc‘ﬁ%tp%'t li ?’ aﬁ@ﬁéﬂ dentleroubdilco elei sudadefgloss

any curing agent present form of 15 a
of theefinatiyreoredifilay capting ne f or subsequent cross lir k ng,

and/ or tg Lo {secaﬁlgé/ acﬁeg Psifddn trh@Bad AtbMidaflord fhﬂ

ety
silicone erne late, silane iIngredient, and curing
apphgaemn vpihaldottedatiorsptaysquipment asfto imprews fysddaeeling and

appg%%nacre qavh%fcl’ el coglgésciuérglé }gled\g%tbﬁ[sh X AGEGH SRAIRR B BB spray

unt excess water can cause an

equi.pm:@s i E)adl;ﬂkegﬂ\eaﬁtsmﬁefhyﬁir thllwmppsp utcgpdg aderp.sihersg glcohols, ketones,
e e, Conposi.ti d
le&‘;Oiﬁq “&gléﬁ‘f@t %{r%ftelfr%dd?fg Oelveél ulrl gué ngg 055" fb%cdr?%?%odﬂ?é&
sﬂofcdalgéaighm?ﬁgdkecbf tHis mvmh iindude @ tgwamiol; xglohey @end methanyrsepanol. Up
ed | esire om.zation an
to Sho0 Bl GRS £l P 61 1 P Ly Bd o
comp¥BieNEoffthio Wvagbd. evel ing and appearance when the

corrp03|t|on i s applied by bru roIIe or. st andar.d.
ai r and Pagmendsandis fillers syyibg ‘?‘f{lm ae -G g%d siloxane

co glleUh of s ﬂltt;h'nﬁoxf? USRRSR pidthdrudBayesd s‘él'e&ted @loBedranic and inorganic
cohol ket ones

color pigments Whlch may include titanium dioxide, carbon black, lampblack, zinc oxide,

natural and synthetic red, yellow, brown and black iron oxides, toluidine and benzidine

yellow, phthalocyamme blue and green, and carbazole violet, and extender pigments including
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25 glycols and the like. Preferred organic solvent:
useful for formng fast-curing nodified siloxane
conpositions of this invention include n-butanol,
| ene, and net hox}propanol. Up to about 25 wt
(b%{’ﬂf/?:”lg’él vent can be used to form fast-cur PEB’USZOOS’“”“
nodi fi ed sil oxane coin-positions of this invention,
Pignents and or fillers may be used in form ng
st-cur d fi ed sil.oxane 0Sition
ero e D S e g PR B o LS HE o BB R
mic&e8@1tdh cxitd, tddh@aRibenate, iR ot nmBuwhindh hnmiyum silicate,
i ncl ude titani di oxi de, carbon bl ack, | anpbl ack,
gyPih delgsprpnd th ﬁgghral and synthetic red, yellow, brown

and bl agke ihQiht 8XpigRSnt thalidhised fb@oﬂﬂ&eb@ﬂ@;bﬂhé’tﬁls understood to
yel | ow, pht hal ocyamme bl ue and green and carbq;ole

varyy deieading an gheanrrtias FOTpRQgHion BRISA T PR e ZEFOWEN & Clear
CO@QQQ&P@ 83ka. ﬁ&%&oﬂsﬁéﬂgﬁmdﬁke 4ickaad eoripasaiont b thi

I ca, bariumsulfate, magnesi um si l i cate, cal CI um
investipi cratingluds upeto'abowtise abebpigmprtabrsesk pribie tetal waighhof the
ate, zinc powder, alum num and al um num

comig% [ ((S:)rpat e, gypsum feldspar and the |ike. The anopunt

of pi gmiVitentitiatlesisd tmbebmmsitions of thik avedinpeshibitapsistance to

under st ood ar |
hlgl'ttSWB%r &fes a hnel le%/eg 1%@1?1% ﬁ%gue%{]o{)i@%£ g@fo td (%J}] a%xa(r:rrples of
filleesoprpaging rmgln heat Idﬂstar(oe dre Hatyt@be(bammdsulfa@,tmmmrrmng:eous iron

ox1c{égg}1%glgrhfzél{ gg g%ﬁ#qg%u%%s&%t%asﬂage a%!l; {}%é%éggﬁg %tp'tr(ﬂ:{e% r &fdetion of

the biati@lanivailghhesdistabReoattgepeiiahi to tempabames aroumi HWSC catbe

t hat itions of t.hi nventi on exh| C _
b JETRER o0 O L LR B0 P 5B B
up tB lamgo pE\thhﬁMéﬁ'bﬁfedQﬁrﬂhehetaUﬁ’a@ht &xl&mgh:@ssmén L il er S

provi di ng 1 g eat I stance a t.es ar |

Sul T at e) TotgneaE MR AL SIS0 VOO BT GATTARY Tk eontein

rtheb@&8 nfddaeds, phbiddinhe 31&11?851@ @gentd, ﬂllﬁ&).tropiadtgéﬂiﬁ pigneat wBying
proper sel ection of th |nder and fil] er

ageHB AT énckeamlﬁgemdsef QeisgiHing B2l et P s gl weitieers:

air 1%Q9§e’ag€1?t5‘ algﬁdls&?ﬁhgeéi@@ A plefiRa |fa[s€idurllfga§(5d1ﬁw dild@ane composition
fi'ed siloxane conpositions of this_invention can

of ﬂiﬂﬁ mvw@nwwm@sam@tabw 19kt Fach radiiEEs R 48R he
total webght.iff rohfied Qﬂﬁﬁﬁé Edn@IdsitibRSIT R prbdret iDahitibh esh be
sil oxane conmposition of this invention may al so
supplmdtaaamwo-sh@m@gt @ratwomdfagf: system in|aeistsipreaf sontainerst Ggprally
%9{%]&’311 <A B bf(é)gfs?géc %%Qﬁ%ﬁ orRRh SR M1t ttl\eﬁﬁhcoﬁgﬁllﬂérﬁedmte
m nous an a tenders antisettli
any ageortad $1lade | e mhesacetlomeltat@ﬁmctsctnabmgned@msand/ 04 @@ry}a@r@aﬁ@ml

di,sper i { Iy
oo s S BELEL O SRRl . 1
desﬂéd’rﬂrelsﬁ&omntemma&mtcanme phsent iswghermobothiof the fagidgnd secon
ents. Fast-curing nodified siloxane conpositions of
p“’%@ ‘present invention can be supplied as a
t wo- cot rpaaany, wien tﬁdlmropﬁﬁﬁpal@tﬁts&y phakmpdsrareminstingden the

roof containers. Cener . _ N
pres%nce of water, any curing agent prov1de<¥ in the form of a ketimine or aldimine is

unblocked to expose amine functionality. The silicone intermediate, any silane, and any
curing agent in the form of an aminosilane comprising alkoxy groups undergoes hydrolysis in

the presence of water, and polycondensation with themselves and with one another.
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speal cing, Part "A" or a first package or conponent

can include: the silicone internediate, any optiona
silane, and the acetoacetate-functional ingredient
andl or acryl ate-functional 25 ingredient; and Part "B"
SYO YOUBHAd package or component can i ncl ude PERES2005/032755
curing agent. If desired, the silicone internedi ate

can be present in eider or both of the first and

second, oBIEKEHSt  HOSCAL e MOS8, LR TR

it, a8 K11 Gy TEbeRGBRsil O WirCHahudt ivithhige dcetomtetite-funkdnahingedent
aldimiile is 30 unbl ocke

Xpose
andfog ﬁgﬂa@rfgpqt{oyal ingradignt; Mgw@nqlﬁt E) tﬁee%ﬁt ntg éhat %Xpogc?xglﬁgsatlon
pro@fingfies aﬁ;rﬁﬁé ﬁﬁc@(ﬁﬁﬁiy it, Bs BiEad B Med bmatdsiddie] (a0 tihrneith the
conpri sing al koxy groups under goes_ hydrol ysi_s i.n

t he
epopy-Eretenel BeredisnbrA @Waﬂmt?g@ﬁa@ﬁghgﬂwoqpowiﬁﬁlcnonal 1ngred1ent

40 e
T

ﬁmgnmwdmn@§nQ&F“bﬂﬁ®wmddéwtWﬁbpa@@@ﬂ5ﬁ1ne functionality
t h e ac e}?&glad tlﬁg ¥etwe s g%%ﬁétht@gﬁncu@ﬁ'ﬂ ufgqaﬂéift aﬂﬂ/&rhcrylate-

un C ngre
funationyl mgredl‘émtnaxtdllallblemaen the mg@xy:alﬁlg¢tiomal m&rﬁdlﬁmoﬁﬁll 4oy amingsilane
e extent.that .the.po t
or agwgmefcl?ﬁta{mn&]%ﬂlyctondgnts&t%‘ﬁ%?oqﬁPllsc% k8 Rla@% 9&“1% attd GrdlRSe
hyd&ﬂdelpaf}eondBamt]ad (dﬂthb amirolsilank enﬂomglmoyle fnnmm@mtllkoxy or
hydé%%)rgggu}pg 2%9? d%:lzte ﬁtéa? gﬂtea? crogﬁﬂrﬁéﬁgelggct}og%ké J;?I?lce through the

hyd&ﬂﬁil@ﬁﬁqb@fcsn&dﬂmﬁ)h on aich mdytosittine ahd/endllicmne intermediate alkoxy and
di ent.inc

acryl ate ction .in l.u
e S e
propddféshtithe réé’iﬂtuﬁgddillﬁé&fﬂlﬁgcobﬁﬁgﬂﬁﬁusédlﬂerem the term ¢ cross-hnked” is

acet oacetate-functio 3] redi ent, ard acrx,ﬁ. h
mteﬁé?q temefpr qorbéqm@alinglkgpn s Hlaae;lg)Iewﬁsxe R@@Welf 2 GL Ve b chaln
extERMhM G Eh &SdtwidioBhe@ Blainsand any anni nosi | ane 10

or any am ne- cont ai ni ng ,pol ycondens rod
take pl dodhpefigitdhat frercHing %ﬁﬂn‘fdﬁ,pyoﬁﬁla & aelﬁx?Hmme or

aldP8hy/ %@ﬁﬂ&%ﬁ Qfe agfocﬁtﬁ%c én EHe%Q&it'ﬂﬁiﬂﬂle&ﬁﬂﬁ@fca&idehﬁgﬁ?&ﬁent
I nt érmedi ate al koxy or ydr oxy grou

. 'S
inchiHesoani az@qacpwm-ﬁ@euw@ﬁeﬁe@rm% ke St Pfr@np%%z& jegingeetate
reaétﬁ')ﬁ?rﬁu@é‘s%f}tgy tﬁé}cgg‘ugea@o catlyedﬁlﬁhéf%h@oélﬁﬂg of the ketimine or aldimine

condensati on such anri nosil ane and/or silicone

curing et @r@nrﬁwxgxcemgetath sartiny Thismnsatabiig clgs) operates to
drlveotﬂé eagcﬂ)tnlangr &g OB rt@%hle d Jr@%@d L8 ka@éjoﬁﬁgﬁﬂrﬁ@smon I1nhe1ent

ure proper |es 0 e resulting cared fi
nﬂh@ﬂhmﬂ@uﬁwwewsﬂﬁmheneln the term"cross-1linked" is

o} onde i ileglici e il Bl A AR LRI DL NESN

pol ynmer charn exten onds
ingfedtefiechdle thmrylﬂelfwnﬁbnad harauigent ﬁcfasttdrehaelﬂh@mf thelagtiney/¢poxy

curin ' r.ovi ded..in t he f f
readip A Iop bR ST £ m RT s Rl s U
wh&Y&Mpatddad c&ﬁb%nﬁé‘ﬂaﬂ@dk?-@ﬂyhl\kﬁ{anm@m&ﬁmﬁnns 20 incl udes
an acetoacetal e- fabgftlonal nt %- sense. 170
that anilAé"S¥MRleePBadRgt ?Sé“lP’é‘ é‘tr? Bed ApRpaatety
perEé?l?End é:'roBﬁlec@mb&aﬁ@éJ@ﬁapf)iékﬁﬁlﬁély 0$Hal, oedel thg@tvaf comp@nents are
ketinriinc or al
combined, a desired dust free ﬁlm can be formed in as little as 5 minutes, a desired tack free
film can be formed in as little as 10 minutes, and a desired print free film can be formed in as

little as 45 minutes. It is to be understood that the particular curing times for compositions of

20



10

15

20

25

30

curing agent, useful for Further acetoacetate
reaction. This autocatal ytic effect operates to drive
the reaction, thereby contributing to the decreased
cure rate of the conposition inherent in the
&Y We¢/Ba¥i oacet zt e reaction. 25 Since the re&8CTUS05/032755
bet ween the am ne and the acetoacetate--tinctionca
i ngredi ent and/or the acrylate-fanc.tional ingredient
is faster than that of the ari-ni ne/epoxy reaction,
thisgavepsen eapand Yol varkidepaodine ap itsrivees pingiedienis Gaten; e prppyts of
the dafntsds¥d, lﬂ% cﬁfyteﬁlﬂ&ﬁnﬁé AR R BRIREELEhd 8e desired final
nvent i onal epoxy- pol ysi | oxane conp03|t|ons In an
prommféleemﬁddﬂment assuming a relative launidity of
appr oxi t
of appr Cripep e iR EE Ror AR AR SHRRLR, Hick
congrarddite emnvemcmelssﬂmeajled:usttngfqom@osimdm; caneioay-Pelytekanh as
nut e o I
conyrgeiiaf Pt G P Parrao SR Bl HEFH s neblie T in
abofit B&/2fHotus) adr rhiart free fillin aboats3-1/P hotrk.eTheredaeed cure tlme realized

N

to comple® thd B2OOB/RSE Shartiétirsubsturhéreby sdnciagthewiniel forleeying
dependi ng on the types of ingredients chosen, the
theé‘l‘ﬁ?fiﬁ%“"(ﬁ SeWKE i ngredi ents used, tk e cure terrporat

are and 1 ebdbiyd meRdidntsaRed foﬁfbﬁninlgQ’a@-@ﬁﬂﬁ@ﬁlocﬂlﬁétakﬂoxane
properties of the cured film |n_ any

compnesitings afithie I veRipse preTesably @rﬁYlfi?cE’&ﬁtm?létH{?cRrP%f?omaWﬁretr‘?

conﬁ'oP&‘F?@reﬁtqm%nQQ @Vﬁﬁi‘dﬁ@ﬂ @ﬁd/&' Hy@oRies @abhddgsation of the
onmposi tions, e.g. | ysi| oxane  composi t

consmcntaheérnkﬁmmect@tf; pieseeaina SR LG AOaBbyeaied metl
Msuit letackfreefllmln about 1-1 /2 hours, and a
Cangrglllérﬂné}%ree filmin about 3-t/2 hours. 'l he reduced

cure ti Msmpesitippseef thipynvesinaesi be sapdicdio & disieq wipefts Biface to
pro%@leﬁ ﬁ%ﬁ%véa%e%%%%%l ;in}i e ﬁg{‘lll% % Ed?ﬁ)sﬁ%ﬁ('m)r HendidalBllIustrative of

necessary e task of coating a
subptams thatlcar bestudretdring, comesi@w of m@vwoa irelydeygofl gilastic,

concre {Vl OUS]Sgl'fg.&g ?f? 51?5 Slr&gés g@gglﬁblfs%f ﬂ;p ﬁlv&ﬁm'afbetgeﬁﬂ

Ients use curin
as esqu mmnng disposep @shdrldunalyo:fntq 1lh|3 suhsmaxe purfasn 1tés'r1’é0r dlSPosed onto a

gAY, L R TR R SR et o
thelsylﬁktradey&tfz&:eamﬁhhmladehswdlpomosd the const ituent
o oo MR EED s R A7 EERARE Tty

of the rﬁ ans QeSS

corfeiRAsI ttdhafy@eHuch Bs @ramgmtbmhmgam tH&&ﬂ(ﬁmidlaBﬂumdlyeapplied in
desjred substrate surface to F oet[% it from

filgsefrfroat 3004 54 tRgal MICTORGIEER P B OGBS 2BR/ v

milG AR Ga khicknksst 3F idbisue, AliltipBulity @h s appliid t6 ap sbidace to be
treated using conpositions of this i nventégn i ncl

projgstse, Fpl us i 2 WeQdRR Fesateas; 818 BTV ARULTY i cft dry
ﬁhﬁrﬁﬁ%ﬂ}e&s of abbut 95: £5abo OISk iohRRSs [Rhviliél a5ddsMNEdetdR b Bfofection

use
to the underlying surface.

Fast-curing modified siloxane compositions of this invention can be
formulated to provide the desired accelerated drying and cure times over a broad range of
temperature conditions, e.g., under conditions of elevated temperature such as when the

applied composition is subjected to a bake condition, and at ambient temperature conditions -

21



10

15

20

25

30

20 as a top coating disposed either directly onto the
substrate surface itself or disposed onto a prior or
ot her underlying coating. e.g., an inorganic or
organic priner material, disposed on the substrate
O 108€¢@1890 achi eve a desired purpose. ConposPCTHRWOBF32755
this invention can be applied to a surface to be
treated. by conventional techniques such as spraying
or brushing or the |ike, and are usually a_plieﬂ in )
sucip®s ek aplied eRRISHAN [SUbIECDBITHPERSTRACBTHOB it pan and will
' i Jitdnkdeh¥(eigt, 8kt chdvary from 5
v S L e T chhary
to 58Pp)i ed to the surface to be protected. For use with
a wooden, sul . ' : i ki Har
preferrggﬁg?@ﬁg@@f%#fﬁ%%ﬁﬁ%%g&@?Ug%gﬂykggﬁ?gegg@ﬂ?y%z5
undegsond mitheefsrepecov itibelollawide sivseaivdegrrerlest prot ection
to the underlying surface. 30 Fast-curing nodified
si | oxane conpositions of this invention can be
Exahpldmb.at ed t BagpiOnwd AleylihiEpake dModifiedsibaber Gemapbsdiopi ng

condi 11 vt RO Bt dotirt Ronaceap ghEVRRL Al ifing

modifP8ToRbAY Bripusiorawadiesurédecordipphd thel foltmyinsproben Adirst step

. sujec.ted to bake condi t.i ,. and_ at i ent:
invel b PR RBAGE SOVt eGP R OR1e 3! RcS By ppetulas e
o043 B0 feULhbantivheih flittepppletiets g 0aipkiiairiies
Subj ected to tenperature conditions that . can %4 Wi | |
medjamys Wapehey sRsuring fis TolovR REtFiEnisT PHIALHFY G g ()
xyl&RV1 S @NIBREndIS B sil FRAYB 10855 ERMoBilank @A BO[0,|0D56¢
Fast-curing nodified siloxane conpositions of the .
acefopsetate-fiatiqual pligpanch g« XW%@Q&%@W?W?'&%PM eyl
Q)wxxk b} AmRliGS1 adEN@IRebih RS VAN 8503
po}%g‘é%t(-g%llrugw% er 1§F$JE€%Z§QI®E/§% fied Sicll%%i1 banel@S
SSA0dnPlost miatsrial Weirg loft te aipforgrpepad of aprroxiraaigly 24 hepk @t
mo}nh[ieﬂsi dattd cular fast-curing nodified siloxane
conposition was prepared according to the foll ow ng

pr ocess .Duingitlris perideyf tin®, thavoinpdandtivaality phitie pE#RosHang
ing%g%%lgurlegc@v%ﬂﬁ b tl?eda%gﬁ%%&?até% &Eﬁn@fity}blf‘ e a@ﬁt%ao@fa%Yﬁﬁcﬁqnal

h
as a comat i Zl ng nmeadl um or_co _|nat|on w th
ingfedtehteend withghe epcay tfienctidhaitcofthasnosl fesgonarintiresignt & form an

TR A RGP g i

silahé afldnsinedilanelingRgieais Iha]pﬁlg(t@&d’ﬁ&]SiéQ-;Si lnl@ges that operate to form
ar si.nosi | ania Al ;210 . 0.056g acetoacetate-functional

an ¢ PX5(R-°I’—‘[(¢“ée><m 7301), 0.3g acet oacet at e-f uncti onal

acryli ;: Al'&xtlmlse/ilgemn(pqual _ ﬂd@bn_?ﬁﬁ&é&?(@@he fa]8ﬂtdv503iﬂlg mggpgiems;

epoxy-runcti onal acr |1 C e ux o ' .
apprgiagaielyat @8 RPY e P@r‘%‘@@i @q ig %ﬁyem?%arm’la?zg i)fbo& white
pigRnORRY 276 W i8hy ardrlispRrsits Aallitives) Qifde PRSibA ot HiersDurd liggt

this period of time, the amno functionality O the
stabjilireiwsi | ase

The compatiblizing medium and tint base are combined with the following

ingredients to complete the first component or Part "A"; approximately 12g alkoxy-
functional silicone intermediate (DC-3074), 1.15g acetoacetate-functional oligomer (K-Flex
XM7301), 7g acetoacetate-functional acrylic polymer (Setalux 7202 XX50), 26.27g epoxy-
functional acrylic resin (Setalux 8503 SS60), and 0.25g wetting and dispersing additives.
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ingredient reacts with both the acetoacetate
functionality of the acetoacetate-finct:ional 20

i ngredient and with the epoxy functionality of the
epoxy-functional ingredient to forman enamrae,
wohrbeomelieasi ng water d at operates to hydr @Cyrs20031e2755
al koxy functionality of the silane and am nosil ane

i ngredients helping to produce Si_O Si |inkages that
operate to form an enani nne/ epoxy sil oxaie

i na. t er Aafecond coinpendpherePartd By’ esd tp ek fisparicar fast-curing

mod?iedrso:%}?ar?a { eﬁgg%ﬁ@fjv%@%{%%drb glfnﬁlgin%@gtﬁe i;‘roglgxé%lgm edlen;%@ @rate)

appﬂfmini‘anely 5 ;Sgapnmusilaneﬂ‘ll ) 'DligZorg@on@talng agtpbist (dl‘taﬁjd tip
8.6 ﬁt i gc}’ Y?%r sing additives, surface tension
&t 3§1 a Ght: stabilizers. The conpatiblizing

medi um a‘hélfdst-atrm@ansﬁlfwﬂeﬂmcarepbsmonlmftﬂmeewmledwl@glded by

redients to ete
combRBe SRRy b stp i Ry PR roRaroSPpaG ety
formifg 8% E@ﬂh@é X? ﬁﬁdﬁﬁa 4iloxaile ad'mﬁaoameﬁ oQoet miseelfnpomtllomn atowded
ol 1 goner _ 012 ace cetate-fun tlon@ﬂm
the jepts p‘%\p erflgélp 8 qu t}oe orm? eﬁxled pé ect1ve
coat'u'lén %dr&%%es@%ﬁﬁé |réa@t16ﬁ$h€hrﬁ1§@3il§a@@<m8wc&ﬁﬁﬁ)npom reacts with the
5g wetting and. dispersing

aqdl t Jé-’é‘ i
acetszm@mft@iml meredipnisgo foys #o s5oBslane-Laging! a&Hﬂ}S&H%‘HPe e
anuff(;sdlg?t?elr éh A Iec&ﬁﬁ%lﬁ pBndMRkBcth Rith tl[é?dpbkﬁ-ﬁhﬁﬁoﬁaﬁﬁlﬁgrdd&hﬂﬂorfgrm an

| oxane COlTpOSI tion was prepare 6‘21] d
alkaxgsitainerfmgtion @pqwrpmman@thﬁﬁ&%mﬂé?ﬂ’@mﬁ%‘paﬁ CrFgftBing an

a]lco?cg?ipapggﬂtl&?gﬁ% %P&iy(r@ém Pc!tg)wnthéQkQ)E}gﬁﬁ@t%EPdﬂ'ldoﬁe intermediate in

tin dilaurate) g r a- but anol ,
the preskn8e Gﬁmm,%tuemeldtﬁe %@Oﬁ@ﬁlh@??ﬁlﬁg"% o}ygig 281 | oxane

polycoﬁ? %‘gellt}olno %{Eﬁ?le%@@é&%ﬂb REQW: 8 FiePMtemp@aieNi NQ

mX|ng e ingredients of the first_ and
second oﬂdnmmﬁtxonbﬁélﬁmactlbm mifinglhaprradpiperiévedgandy

pr o?t%e%fn%ed%i il Xc?%e ll%l%gpa% hit ef?e[?mn%&?s&fo&hﬁe SORRABIIE QR Since

e |ngre ients pr ed therein undergo
the GGQtiléing emmcaimﬂ'udimreﬁmmldedjlﬁspmrt o r@p@@re@ﬁhyd@xﬂ greyps (resulting

coat i Dur.i n d hese td
o B R B A B S ALt e
con&ﬁﬁﬁ@ﬁﬁﬁér&tl&oﬁum&tﬁlwah Lrigr@lnﬁtki, aliitosgh thefeppxideagroups are not

teclgjllqz lﬁ}éze:s}:rgﬁt}{eﬁe*hljgg 2@%161883 %lé ﬁ 12 rpo r@g g%(ieﬁ?ood tlﬁat tlhose skilled
in (RPRKMaY HRGhitBRB refeN@ritdicauiting ﬂlefrﬁnfahmammre as being a fully cross-

al kOXi/SI | ane-functional epoxy resin, and the al
linked agralie SRS CRRIAEE PRINSHO*&® yI i ¢, enami ne and

al kuxyS'ﬁfé%mfpwﬁ&ﬂ ovladd bﬁmibmﬁgs&'e Mirgt@atsecnd dompphents of

akoxyf inctional i cone | nt%f di ﬁ{ e i t(rlle Iv 38
thispreslrdeesdier kel SV e RROHEIY e Briadrad Eprgrigpaely
peré@n@sﬂl{;%d{oﬁ kil rBsi Bl ddP a0 VSeRREERE A AN solidB whéi Sixed and

hese reacti’ons occur at anbi ent teqpe[ at ur th
thinged fdrelpp,lm?rpblet Propertigs af Heges taadeidas and chemica! repistancafpr the

fon%ula 1§n {)f t\ﬂ% e&éﬁlﬁ]}e LS prENiQAUE B LRV dt B Ad ok fleleYarfiflEs.

ASrYTIC entam rae pol ysi | oxane chemi cal
st ruct ure. Since

Example No. 2 Fast-Cure Acrylic Epoxy Modified Siloxane Composition

A first component or Part "A" used to make this particular fast-curing
modified siloxane composition was prepared by combining the following ingredients

together; approximately 24.24g TiO,, 13.66g alkoxy-functional silicone intertediate (DC-
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the resulting chem cal structure is provided in part
by reaction of hydroxyl groups (resulting from
epOX|de group ring opening) wth silanol groups

r formed in the silane Z0 cont ai ni
g@l cone ?nt ermedi at e i ngredients, although ?ET/%Q%Q&NSS
epoxi de groups are not technlcally present in the
resulting chem cal structure, it is to be understood

307&)h ?% ﬁiaﬁ‘gggmf K14 3%1 bl&uk@{%a&ﬁéer mm%ida%m%m&%m % fb@hg

tln em cal structure as elng
and drsps,rsmg pddiktess, andrsytfhcs tensiprynasifisrhSrd gwt%ﬂa@xfaﬁ@on#ﬁéfyhc

o SGTEBEL 80,0574, U, Y SABLTLOB1L 8y ot yend aconc

onents o e together had a
acetaptateduntitaaklyol g2ten(BBPI)1 hi gwreeometatc eatady s idibuivldingdilggrate),

nt . sil.i.can n total resin solids), and 50
62%%F%§ﬁwlﬁ§d9gﬁﬁﬁ%ﬁ@%l|ds when nm xed and thinned for
appl i cai @eondRoapendrit esPof "Binyédig nhdkeehis partictﬂaisstaumrgj
cal resistance f the . fornmylati an [
modihel g EmppuonbEanH wHexias P tne A e
exanpl eThe &Q3t-bucapphtifidiilodnk E&npesﬁmmf ﬂﬂs e;galmpdne iEpawided by
Modi fied Sil oxane Co ositio

compRRs ORGS0 B} B S QP Pl eceby

fonfﬁ‘ﬂg b !a&ghcséﬂo%f AR A NOEhE EAPIsABND Uﬁbéﬂk@%ohgﬁosﬂmn is provided,
nbi ni ng the fol |l owi ng ingredients

t
he HFABRISTRYEAS] HoremARIT RS 18CHS S Fop A ptestigp flm

coaﬁlg/\ulﬁlﬁﬁl DL, {ﬁ%‘iiéeﬁﬁgns(tﬁpm%ﬁomgﬂl%é 34 domponent reacts with the
82065/ 035755 3074). 1g silane (Ps-53,14)

acewe@ttqzﬁ?@c@m ewgtpdientstty feapiepiBior roRes-fHergnal %’rﬁﬁcgeng‘mne L
LG th@gégoﬁ;d Rkt Seatid Yithi e Spox {FehcRbh] apeedidfi fofn an

lers et oacetate-functional acrylic
ammslwgmcnw¢mo¢qy(@ly an@thegiospulegefunstenabparlicappineand
alkox 3 a%-%@»&@?,%%é@%c%#am? geact%ﬁﬁlttﬂ@?llﬁl - ﬁm@ﬁ'&ﬁl élﬁ&ﬁile if¥rmediate in

organonetal | 1 ¢ cat al ( i but vl
the preserxde bﬁmpamee) and tBe &g@@@lqtallmﬁa&mt viadyyer 8233@ xyl ene.

po%cgp%nseg} S (ﬂ? onent Ip?e the Eag.tl{)ﬂls O(flééle# aﬁlgleméﬁl &Qiu?e

oxane comnp OSItIOﬂ
i ncl ude d&tahmmmplmﬁ mes’ﬁ @@tlarm iadosily-avred pmtecmm)’ﬂm Fhe

ol Y TBOH L D SO B e, S
the td3eltihg gicdaibaintractafe if providéd inghurt &Iydea&eom mﬂmdmmbgremwesultmg

t here 10 .formn e
froqg 8?@8%1)/ grpmrmmeém%h Wgh gigq,ﬁ%%%row?so er}]ns,|¥1é1rg1§$ %)\I/I}l%ﬂg%ﬁé i?lléﬁ@
contaRGREEH BAsBidahOMikRedikth @fpeddients) ditiaygh disrepoxidagbinose 1@

forma desired protective fjl n ese
ey PEET IS “EHE R PaGUien  £a LSRG R ARER pied
in th€A iy ¥kdrhathBR reRPRI ARGl CcHetie bipitalre bilgHierh ity Sross-
to forman alkoxyS|tane-~ k notional acrylic enam ne,
linkef acry ippers iepane PAEIE % cond conmponent reacts with
t h e e DOWF GHRC b tﬁﬁ%articﬁ‘lgf Seh&Bfiod B HehhBehal &lection and use of
k: oxysi [ ane-functional epoxy resin, and the
cheaimk ingiddaanés thairees ¢hsmidallninepmpatitinand/ ordhal helve reaction rates that are
d1ft%+ il h@ Sthet! ‘Ifﬁ \fk?%lgf%%%dﬁﬁeﬁ e &Reled Shdnticdl Myredients

oXy- unc I Ona ne Intermedi ate i n
can be the acetoacetate functlonal ingredient and the epoxy-functional ingredient. It has been

discovered that the use of ingredients having such properties of incompatibility and/or
different reaction rates is desired for the purpose of providing a cured film coating having a

low degree of gloss.
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t he presence of noisture and the organornetallic
catal yst via hydrolysis and pol ycondensation. In this
exanpl e, these reactions occur at ambient tenperature.
%O%Jag/ fQ4ypl etion of these reactions, a fi nalpkéfm‘é%%isnss
pro ec{)l ve filmis 20 produced having a fully
cross-linked acrylic enam ne pol ysil oxane chem cal
structure. Since the resulting chem cal structure is
provi dedy, ki I%?t'iéulé? ¥xdrAE iheBRcM pal ¥ EreaxH cal@iﬁ?'édﬁ@nts used to
(resulting rom epoxi de group rlng openin
proéudeardeduregrl@m gk)sxacff@t arp thegeetpaseistedfupefiqnpleacylic palymer
t / r
(A GPHEDRD Ep 28 Bl EhbLERE N RIS T, iRt
acema&seﬁﬂﬁlnlcnoﬂah ecrylaspdlymenghsp}aem g ofgeaction with the amipngcuring

stood. that, t hose sk t
oo pU RS B0 b BOR P L B Bk e
chegtidaliicothpatibilitp endigr différehtiryactomses of thekesldvoangrydmrds ety to

enat ni n ol ysi | oxane. eat ur.e, of . t FLi
Brof O ENES AR PRI RE P LA G0 Bt P R g s e
surfBEs tBaboatiNgis@died v doh@tetn@rreambme abduyrmgn ddmpmd biring

and/ or that. have react r S ar.e f er.ent
acefopgsiale/ABINg AeAcHeR Cauﬁﬁ%h ﬁgﬂug( a?%é‘%‘?f bﬁé“rfm et
und38li8s k@hce RewiliGaturkd 6 e Qﬂis?prc;iﬁcé‘saﬁwﬂﬁdﬁn@ @r mircowrinkling
acet oacet : ate-functional ing reqdl ent. an

effashiiglis VisHiq Tmsieit migieRcers 8 Provides fecdapis & aqa%@&%@%‘%%f

midrREinkid CA S £atRELyl 9h &) BiREseRaMh AToShEa by REORRL Vot and
I nconpatibility and/or “different reaction rates is

useché diffeesit Argine repstiyinpisdients haprsditigrentaming tragdpryipiesne-g-» by
| B OR8ylatd4undbnal ingredient.
iR D6 -Rie e LB RRRUES AR HerpRaid huibne, pgredion
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thid Jx%?‘ 2§ e%tk%?ﬁ#cf z?@‘o'coéﬁf agprBxitha %ﬁ(ﬂ%mﬁé&? had approximately 30
ace uncti onaf™ acryli c po
per(oht ﬁmeah«mx@(t@)rysuamﬂlds)h aldei?cpe;ceﬁmmqlmmohd@ e mixed gnch
ACRS X t
th.u'%lgé:R T, agé‘l c)a?1§>/nnevl%}g otflagnrégat‘ﬁ‘ﬁ% %@ﬁi?l%% ggg ?I?ég!#% &és%@ﬁl:e for the
formt,’r]aﬁﬁn afithis regarﬁplagemrom&mﬁm il titdestat theteind ot this atcarmleq h e
epoxy-functional acrylic resin. It is believed that
the chem cal inconpatibility andror different
Exdr@deNooh r at @astafure Aesic Byoxyi Modiéidd Sﬂomﬁemm_qm

provi de red film i n V|n f
gl 0SS | dg 1L CTTBPISH A aﬁa ngsre.H a‘?fﬁ@” surcggagga%g?&tnﬁ
mo8iFied ls1l&9<ah§cdhh@’o@iﬂlont\mpﬁ§ﬂ6&bj' agnbigiag the(fnﬂoxamg ingredients;

occurrijn The r p| d ur| ac acet.at el
N I O D LA R A Sk A VU E
sildnP BQI4L63 1AG 8l g@ﬁm&tﬁﬁ sb&etpg Sﬁ'lleﬂ‘lbllwthﬁfébfﬁiéte)? 3g $veﬁing lahd dispersing
uncured or. soft. This produces a w i nkl

additives.cpd RRAfeE fieqgion arqdifiars,  pgcefagesfite; ﬁff}}cé‘%ag agyligpolymer (Croda
CS?(:S?i%oﬂ:@éjfceﬁ)ﬁgetzﬁé %cq&a?al B%M@@ﬁp hnd@1 ¢ h@nQSSlic catalyst

rnicrow i nkl e. ternati vel y, such | ow gl oss
(dilpftflaémtdilaasptehe had by the sel ective choice and use of

differenf o ?c%@@orfé}?cﬁl%ﬁﬂ owah g’ ss@a AR 8t FOLRHThg

am ne reaction r using a mxture of
modifiet! sicahatenfositonives atepam@ b}e d@reblmnaﬁhb following ingredients;

approx1anf5‘ ely SEgu Qp%txly %II%UOIIIEH glla%g L& (A187), 6.1g secondary amine curing agent
(Ancamine 2457), 8.2g aminosilane (A1110), and 6.2g alkoxy-functional silicone

intermediate (DC-3074). The ingredients in this second component were stirred at room
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15 The formnul ati on prepared by conmbining the first and
second conponents of this exanple together had a VOC
of approximtely 386 p/ | (thinned), had approxi mately
30 percent silicon ion total resin solids), and 52
PG 208610318 vol une sol i ds when m xed and t hi RA&YSI0EF032755
application..Properties of drying tinme, hardness and
chem cal resistance for the fornulation of this
exanpl e are provided in t &tabl es at t he d of

temg R s appIoRIERishyy fishouys for thpgupogs ffgd SRefi e epeiys jetionsl

s11a£9£8si‘n' (ﬁd 87| viRiZthe %cHﬁd&?Paﬂnﬁlb @hving ap¥nt (Anbdnkifié 245yNRNEBEming
used ke this partlcular fast curing

the Mefnowl sigpr m@&mqreh%fmd@m pigp aphalk gy pagtion
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I'ng “an spersi ng ves, surfa tension
the finpai¢fieres wrovid @htherett wdengd atre réastiosito ifﬁa:m aadesipéd wolgeiverfdm

oy R TERSR 0 55 BRERLE R s o

pol{dledafttld setdnd ddmpansnateagt. witk the amtrdlcﬁatmfutwennal mngs (Croda
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i ah Al e P e BGURbSE ety Aectgnsyg te
pre%ﬁb@ B8thbidie: dnflthelokBanorRBlliccalllyst! adiy ekdnipds, il@Rateactions occur
silicone internediate (DC-3074:). The ingredients in
at apient EEmsHd &onponent were stirred at room 25 WO

2006/ 03183 &\5:%;&1&4@%%@ HeO3R A& ons TRy -8l Brotdtive film is

appr oxi mat el 4 hours far the, pur ose of add t|n&
progieddpuing 2 filfyerossrinked acsylicgnaming ophysiioxeaershegy IS: Singe

the?@sﬁﬁﬂ%%ﬁé’mﬁgl" sHfcthidlié HOvRBE M pattVYGadRibe o b0yl Qo@ps, (resulting

ormng the above noted star pol yner having
fromreppeide sxdun ik Rpening) sith GAI0l ERpUDSTHIEsting 8t foala?d Wg}he silane-

codtBh % gﬁ(go éﬂll&é@ rlpgllgm%érécﬁéht?faltﬁdygﬁ &)%?Hﬁhce %ioﬁps are not

prov ning and mxin her
techmgalkydqr@nntsn gfe rcsmémgfchmlcalaﬁﬁdctg@ed mﬁdo cbe Hpdsgendsthat those skilled

in t&l@ S %%?{r altgrggtmé}%gﬁp ho?tﬁé ygsﬁlﬁng Mcm&drg Qs §é1 Gé)z?(ﬁlﬁﬁ Cross-

S conposition I's provide
lmkadgmadmcem)srqnmoinieqbelysiidxeneei n undergo cure reactions to

forma dﬁl?l % {? %tpact | e\éeo mnt%}ﬁé i}%?anéir[%ganﬁ%ﬁlﬁ&fbﬁts of

cure rea M NoS Ian
thjsadﬁaﬁ@iétugmﬁdr haxah resltmd V@O her coroparechio tisedomdatimwpbRgaples 1

act he ac etatef nec ngr e t
and i srasioe Dot ShE Bepty Trntn L CRE OB aaR g
apR6-AHAGSy Siﬁpei’éehﬂs}ih(cﬁid (aﬂil&)’czﬂ 30 sodm@l ardC7\petcent bgnairneesolids
Th e alK oxﬁgxguggg eéll;u nq%%;p; nﬁopgrﬁgsy ofJ d%ylr?gr ttll’%gl hrasdness wea?cfﬁerabﬂlty,

ﬂex1b1hty, impact resistance and chemical resistance for the formulation of this example are

provided in the tables at the end of the examples.

Example No. 4 Fast-Cure Acrylic Epoxy Modified Siloxane Composition

A first component or Part "A" used to make this particular fast-curing

moditied siloxane composition was prepared by combining the following mngredients;
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functional silicone internedi ate undergo hydrol ysis

and pol ycondensation reactions in the presence of

noi sture and the organonetal lie catalyst. In this
exanpl e, these reactions occur at anbient

MEMP/BYI3He. 15 At the conpletion of these r 8GEUSYAY032755
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ingredients; 26 WD 20061031891 PCT/ US200510327 ;
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from epoxide group ring opening) with silanol groups existing or formed in the silane-

containing and/or silicone intermediate ingredients, although the epoxide groups are not
technically present in the resulting chemical structure, it is to be understood that those skilled
in the art may alternatively refer to the resulting chemical structure as being a fully cross-
linked acrylic epoxy enamine polysiloxane.

The formulation prepared by combining the first and second components of

this example together had a reduced VOC when compared to the formulations of Examples T
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(Ancam ne 2457), |1 Qg am nosilane (Al 120), and fig
silicone internediate (DC-3074). The 10 ingredients in
thi s second conponent were stirred at: room

erature for approximtely 24 hours for the
B‘(ﬂ BEYIBE adducting the epoxy-functional si PST(ES%“%‘WBS
(A187) with the secondary am ne curing agent
(Ancarri ne 2457), e.g., formng the above-noted star

O T e e R

app XKLL 54 PerPérd Vllhd@ﬂ(ohyotaljlrssm guttdlis)p amrtj77apuﬂcem i Yegume sollds

t oget her nts_of the first n
b LS ROr el ot spol L1e.! st 300, SSRNG neces
and Sy {AX@ITEr 140 FRARIAILO Bf thitgempleiate @ovipasin theaablessat the end of the

provi ded, the ingredients provided therein undergo
exa@pled reactions to forama desired protective film

coating. During these cure reactions the anxinosilane

(Al 120 and t he star pol ymer reacts

_gm@&l‘ésacet at eFast-Larei Aalic EROXY QEQdal &8 ong
BEPD) o}ﬂ&{)ﬁént LOPAIEMo rhikeRhi9 gé&ﬁ@ﬂﬁ'rfast-cunng
al koxys ane- cti onal acrylic _enam ne. The

modifitbsilpsireanmpositioncvisamenareicriAordiEnEe ﬁélowwn&rﬁé}?nts
app%?clrx 4§rédT1bh akl ﬁff%;ong lQRA - f”;O?Q? N& silane ((%PS -5314), 1

|at ysi's and pol ycondensati on
g mpisted scmgen(tﬂdﬂeflqrﬂleﬁeme’@),dw grveting prd diprsrsingeadditives, and

anor net
CQSI%SIIO&)nIgocg g%ra,r 0;7?& Al %Let%tL ?u{cﬁgr?aé g&&?ﬂcpﬁ(%'mérr{@?ﬁcryl 613), 14
g epmmaései (Epon-668(H).eaé lﬁﬁgalkqu@mawhalrsdicbge ipigrmagiliate (DC-3074).
protective filmis 2 e i .
cross- | PHEEYH @Wp?eéﬁ; aﬁélilrfléé u%%%@’sl? 0X anéﬁ{li S fast jouring
moditiéglobtsire. cofiipbsidion Wli@rémeﬂ lisi cognbadiegribe didllostinaiogugdieniss

oo Qe S b BB ) AP S S ey e
(JefSdnhiaDL400) SUPS g xhSdrhdlglio tatdlgst ditutyntin dhhm&ltd)an e-

cont ai ni ng and/ or si] jLcone interned.at red| ent s
al t houg g%gg,n&cgl §an§rc8mH85tltlori :f anmle 1s provided by

connﬁﬁﬁg RMd mﬁmtghe gdtes Uletihgrgdiede bf alirs tadesebmrde;ompbnem thereby
be understood that_ those skilled, 30 ﬁ‘,lﬁ art ay. ided,
formging @p A&l @?oyylngz'dg}edtsgmfaﬁg COMRROSEHGA, Qneﬁ Gompositio is provide
ﬁ{ééa?énw&oﬂaed%é@ﬁ Bdér gb btre 64066ns th lfdikﬁdde&@d’cb@rbteotﬁfedﬂm
enam ne pol | oxane. The formul ation

coabwbﬁ)mnggh@ss suteirpastionsihe YBROHENEDS Hégft ep@{’) m@ﬁg%mmafy

bagh e 0t MR MRS in SOMBIR RS ebrnlin
o i B ink 2980¢) Hach B ﬁleggn%b‘%g A N> 2006/ 031659 1

alkmwmmm :aszryse enaamie and petoyifl e PRGKY 145 REPRCRA
alkox sﬁ‘e&@ rfﬁlgc;t gﬁe‘l%b%(yjrgﬁn Oirhe atlk (Fﬂﬁllz{ng Iitkighdl @ByR@hamine,

rcent silicon (on total resin
alk@qlsﬂlai]s)fummnnlal E@ozpe‘csm,rmd bikoyyfuneBorsbilienne iniprerediaky yodgreo

hyd %?%% Qﬁ,dg{gjiﬁpn%ﬁlsggﬁ ﬁér}sqg the%'i&@%% g gﬁ)tls?tfﬁ% %ﬁ? o&ﬁﬁiometalhc
cateflj&d’tn'ﬁitaisleﬂﬂnﬂfe mdssleseaeummcemat empievedpaating. t | ae
t abl es at S exa

Fast - Cur‘Aet ‘?:?‘WR %‘oéﬁéﬁvs‘?\fga‘ft\‘of‘% o aﬁ% C‘érﬁ!é %gnpoeg#%ftf on

produced having a fully cross-linked acrylic enamine polysﬂoxane chemical structure. Since

the resulting chemical structure is provided in part by reaction of hydroxyl groups (resulting
from epoxide group ring opening) with silanol groups existing or formed in the silane-

containing and/or silicone intermediate ingredients, although the epoxide groups are not
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A first conponent or part "A' used to nmake this

particular fast-curing nodified siloxane conposition

was prepared by conmbining the follow ng ingredients;

10 %BﬁgOXIH&te|y 24.5 g Ti®2, 13.8 g silicone

P &Pt e (DC-3074), | g silane (QP8-5314)FCTUS20§5/032755
nD|sture scavenger (triethylorthoformate), 2.6 g
wetting and di spersing additives, and surface tension
fler

iRk RiauEr s G RT SERLES UIOR L AIRraREd Y gy s
in tlgreat rhéy Steenagivdp xaferftotietrewmitalg Ciicltucekﬁtmcmmae g e dully cross-

A _seco conponent or part "B"'used to nake
ok e P S BT S0P Eng 15 ol {1 ed st T oxane
CONpOSi The forivabtipi ﬁqepare@lb;bgondnmhg thierfysttahe sdcohd ewipogents of

this 'fg%ﬁg Iéoeggt%@r lglchaaﬁg %@C(evx\lsfefﬁ&pgreg o%cbrmu{]a%oxgs of Examples 1

and(J %f)éoi‘t?d&]lf/\ Ghabing QG/)O@Bﬂapbrc@mﬁﬁt@l&rlQD gét This tfmrmatmh ysct
(cllbut tin, dllaurat? E as curln? cg %cjd h

eoPiIBREN A SEPSeP AN B FHIT LD & PSP B0 Tge fyfds when

mixe@ T i AR qPﬁHcZ&h(ﬁQ HrO @I OF dityie tinkg) h@dh@@,t\ﬁeaﬂferabtlhﬁ
first and second conponents, thereby 20 f

flexibility) impaetsesisfanee and ?119611%311 resizianes fonths é%l‘fft“iagﬁn 0 eeX?IHP]& are
proﬁﬁg@ﬁ%éﬂa s htShPL\UrdRAxahP8s. | Ngredi ents provi ded
erein undergo cure reactions to forma desired
protective film coating. During these cure reactions

Exa‘_;nr e an 1051 | angs %u@l % %%Q%@g Mad?lﬁéd Siabd €oRbdsiRhY

Tne (.Jeff eac e acetoaceta
e-:tu '?)'([éu;cnxaﬂnpﬁe ngygeadialn sintilgr '#ldhasz Fzampje B with the exception that

a m{AHX &g}l’fﬂpﬁ 4} {r,{ﬁ& ﬁét%@e‘?& 111 gg}@gﬁrﬁmﬁp %g&cgﬁhng"w q ffr&@gltnp&iehhor Part

esinto
"A' ‘aisk(moytﬁaldea]me phrtimd éri ﬁastmluneg)mmgﬂﬁpé silaxaneT¢pgnposition was prepared by

co 1@8%%3?1:10%% %nfgu éetn so%g)}rox%%gtgl Dk 3%?% s 4g alkoxy-functional

epox res
sﬂm’:dnk tytrietiiant (DOREN74% i 1 ginadstere iscrtvengre d:nahseloumfem@e) 3g wetting

hydr ol ysi.s. .and | vcondensat i cti
ettt R R B RE R AR e aPRedle ubpmt sorytic
polhﬂeﬂ(mcﬁia@mizp 1208 asaodcleta@tﬂlms?ﬂmﬁlmmat@ﬁﬂﬁb and 1g
t enper at ur e.c etion of these reactions, a
orgpnoaptatie ¢af ﬁ?ﬁ@&%‘i"g{&é&‘?g@a@ 1mis 30 produced having a
fully crossohd de@nasioy Pive"BNasl femplel tyis phtxaaefast-curing
chem cal structure. Since . the resultl chem ca
mogifipdEakERS FOmNIFOR HEUPTERAFAPY CORPBE i Pe FReTisRbi

app%ﬁﬂ@t%ly@ A58k y-AhctibdaPH 09 ﬁ%)inctﬁl l7)06| FD g Eécﬁ@d@jﬁ eninp @)ring agent
h si'fla n,ol” groups existin

(Argammé—%%&%mmgﬂ@ﬁ GKbHORpd 3a 1ﬁ°ﬁ¥ i flgcone

g RRERPTTI NS 8y 080 o

temperbenfor approvimatess hqungfor e mimare eftaddiating ghe qP?XX'gm?t&mal

sﬂagT: ¥e§1r g(itl §b%’iﬁ1 b CPh(glag?t i IrCléllé tgle%tgAﬁmbﬁmﬁE b49MVe.g., forming

theabdsumatottadesteamlymenga\ang‘ Torith ymive @séalkbxme@wa@htyl i c epoxy
conbi ni ngeansepie R RSO RN BhOELE B SPAAALMovided by

corEiaip ked hogat fogethdrahk mgredidic eﬂthvmt\ahé secclmhqmm@dem@ thereby

the formul ations anples 1 .. . > ¢ .
forming an acrylic epoxy mod?tfiecﬁsﬁo%e composition. Once this composition is provided,

the ingredients provided therein undergo cure reactions to form a desired protective film

coating. During these cure reactions the aminosilane (A1110) and star polymer reacts with
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and 2; specifically, having a VOC of approximtely 120
giL This fornulation had approximtely 43 percent
si licon or, total resin solids, and 83 percent by

ol une solids when m xed and b| nned for applicati

&f%i?&?fﬁ ®d of drying tinme, hardness, weather 58?’%?095/032755

flexibility, inpact resistance and chem cal resistance
for the fornmu) ation of thls exanple are 10 provided in

the ﬁg‘)(ac%g ?"m yﬁg%e%%%fﬁ% : ngg&éf% a2 q%on‘pg%?@ Ao

prodidek an glxecexpllanc- fusctigasiecs/lic ynmme | Hre aﬂl@xymlane—ﬁﬁmﬁmaihmrehc

3.with the exce hat - 4
enaiit B s T oo B alkatp e R SR i et bha s
hydEQYEROME Pblyesndeadation dactiohs ilthe ﬁretamcémﬁqaomﬁltesanﬂahd drgadoaretallic
fast-curing dified siloxane c t|o W OWS
catabyse farey e’f?;’i“PgD AP TITSAEH AR 8SCUF & %ﬂ%“g%ﬁpﬁ’a Wi ents;
appr oxi DRl dropietidd of fﬁb@eacﬂ@nﬁ@ fiﬁzillycbﬁyedf progttiverin is

silicone internediate B%C— 3074) noi sflure g
produsad ke a lly coshliplsdarolie P‘P?éf(l%‘j po eglomtc Fpicalayrgoture. Since

the Pégﬁﬂﬁé St S dhiry ﬁsproﬁﬁ'éil ift Yok @55 %a&tﬁﬁisdf Q?dlﬁﬁﬁl gfrdniiﬁ $resulting

g acetcas. et at e- Inctiiri:al acr

frorp epayide mmopemg@%e@%@%@wwt ?Iéri*?él in the silane-
Con%!l(ﬁ]% T sﬁll?:’gg:q?)tenﬁecfi’ﬁ? u%&d%%s%l@@ﬂ@f@& ghdxi g@&iﬁﬁ'ayesﬁot

aur at e A second rrponent or
tecHnBally g@dertt o1 threkesultihg shepeieal S@mﬁﬁﬁ, if laéq beciindprsepod sl thopedkilled

| ss-
in tﬁl :TIF m\%p glte%?awa . 4don tﬂ@l% pp 0X| i taps?fru&‘afg)als'yeﬂl% a8y cro

dirents;
hnkeﬁaoa‘yhdepmyemmahepwlyahemem n (A187), ig secondary

am ne a ’
am nosi I’%g ?%mfl%l%ﬂ 8’5 d gil g&g%lglgllg é%)% é 2’tfaé\l% (S:%nggd F%Pponents of
thissixhiple negeer hat aedwdil é}taa’: VDO @Bpded tdrﬂne forrgptasidine pf xapmples 1

o B A o i G ARy Rl TR QR heion el ose

app@cfxnﬂﬁiélly(SB Ipﬁg:eﬁﬂsﬁlcbﬂ Qaytofabiresinisolids), and 77 peveent &g ivolumAlsgiigs

gt ATE SECOPIEANTS R0 PRGN (ARG &4

fleiBItify, ﬁﬁﬁa@ﬂeﬁﬂ%&'aﬁ@ Kbbxﬁlbd‘l @ésisﬁiﬁeé fok jhe fdranldtmatof th]ls emglple are
nodi fied sil oxane co 1(1 %tg r% E le 3.
bR ShF B o3 GeCRIRBTRY A hS Rl SR RERPIe o Brample
i ngredi ents of the fi rst and second conponents,
thereby form ng an acryl I C epox ] f| ed SI I oxane
i on. ;_h‘_‘ e Apryld RPOXY Hu__ =y {10

| ngr edi eRfike HPFEAGH eklé‘tﬁfﬂ@ 'f&niﬁ[h@i@ﬁ%n@tfn@ of ﬁﬁﬁé cetdscelfe-
forma desired protective film coating. During these

ﬂmetm@l ingradiehiofhés expplerfPrRdE A Brepaapd USIR)angiey Iagpynctional
dﬁﬁfﬁ% g% o%ef{\gh = t?’ar?t 9 VW20 ﬁllaﬁg’ﬁ&%rtﬁular fast-curing modified

acet oacet at c-funct ;. onai
s1lorxau@r oedlpemlen W@s e @IAESRkanide BEFDoviRE inBredienissapproximately

3 95%%?, %g Q% gthuF%FSIﬁi{lﬁlg hh&ﬁ?é&m%e%??l 2f3 ) %E 'sﬁl%ltant (Rhodafac

OoXysl | ane- | net
REéﬁlD)ghﬂf@tane)nﬁﬂg rsdmohdndaefeztrmr (bmww) 19@gmrolﬂaswna¢ @6¥M1250)

ti onal cone | nt ]
LSy L SOTR T BLAEALL pDAT A QLSipin
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(Sanduvor 3056), 135.4g epoxy resin (Epon 1510), 165g acrylate-functional oligomer
(Photomer 4006), 11g flow/leveling additive (BYK 361), and 8g organometallic catalyst

(MetacureT-1/Cotin 227 - dibutyifindiacetate). These ingredienits were mixed until uniform.”

-
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5 catalyst. In this exanple, these reactions occur at
anbi ent tenperature. At. the conpletion of these
reactions, a finally-cured protective filmis

ro ed having a fully Toss-linked acrylic enamne
g@?’?%??éne chem cal structure. Since the PEWF%Mﬁ@”ss

chem cal structure is provided in part by reaction of
hydr oxyl groups (resultl ng from epoxide group ring
opent No) Sl oSl glo UBS y 15 RO pah BRI ot Bk
si i ane contai or Silicone intermed: ate
modlﬁmlrﬂdxmtcsmpmttdmou@Ipretplagdé)pmmtjmngmuw gams phPart A, 15.1g

amigePfeh G402 PS8 Phobrinur ikt Mk ety

I n the FThe fycudihg &roﬂﬁted\sﬂdngane ech]eposmon bﬁﬂaismsmbta improvided by

o SR S B B e

fornﬁﬁgfQﬁﬁ&ﬁa@&p&@@édﬁﬁ&gﬂbﬁﬁwfmfn@bm’@oﬂ Gaee dﬁsicdmpqmmﬁﬁﬂ s
of 15 this exanple together had a reducefi0

providsifptie SRRV P BREED PR RATRTEE0 %FSE“P protective
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uncii onal r ed I [
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rticular fast-cu SI| xa Lt .
oo A 0 ST TR S0 A PLRRAL o
and @P Piliexde TRt odiatehAB@ATEL LY althB@@ghahﬂomd; —grchlpsl G]tel nohtechnically
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mat dR¥na888) refd 4 gleweéuha@tdmmcel AR ot zssﬁg a fumy @bg-linked
P-terti ar}/ butyl ether solvent (Al rcosoiv PTB), 4.5g
aCf}é@P?@ﬁyd’@Yfﬂil?"i%trope (Di sparlon 30 600), 5.5g

hi nder edhaWaARulat StubtiePislal M@ buiifli cPask-NinR&Aakcryl &te BEoxy
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polysilggang goq;)gg )wthleé ]ﬁnf( 1t@)an qagE9gion resistance. A'coating
forr?{tf ﬁ‘(\%{?'ﬂ% foFﬂﬁltaﬁm éﬂ)h&?&ﬁﬁrcﬂy GBB @Mﬁﬁﬁteéff Qt@ﬁ)panélé ghd had a dry
l'eve additrve and

film thivisness bf appmmﬂltylyﬁ milve 1(1@@1& G rad 211/1@@91 %1032 Of?2 at 60 degrees,
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« oG b e Eh B Yot oS Bt Bk 1 5e Hhe s
shoked e eviderconfigisening or rubtng afteB200)swarst A4S I8 1 1 hial fog exposure.
particul ar fast-curing nodified siloxane conmposition
was prepared by conbining per 100 grains of Part A
Exalifplddgo. &M noBis-ane: £al1a828noxaddbdifigl Siiokaeycdmpesitionnal

sthie N lsnetxgélﬁe ?’I al ?atl&m 1S sumglgrotl) that of Example 8, in that it is prepared

using an acrylate-functional ingredient. A first component or Part "A" used to make this

particular fast-curing modified siloxane composition was prepared by combiningthé -
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The fast -eraxing nxodi ied siloxane commposition of
this exanple is provides[ by 5 conbining and m xi ng
together the ingredients of the first and second
conmponents, thereby formng an acryl ate epoxy
MH20P¢/BE894 i | oxane conposition. Once this conﬁ@@mswawnrws
is provided, the ingredients provided therein undergo
cure reactions to forma desired protective film

coating, . During thes re.re i ans e .ar ai ane
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thisregtaple] theseaéacﬁtllai q@emr@é hmblaflfttempqgt%eks QJV B

accel ef ol el AERIIETH I8 XRORIL & fieAfilou SOOMRAAORIm is
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prod\ztl/hBrihg dﬁﬂly&aisb ~lihgl @mﬂﬁs polgsiloxane chpm;qabqtruc@;reh -%inge the
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Sl unchLosal W sl by ShopaRERE e
preﬁﬂmfth@&sﬁtlhg&@ﬁﬁcacp QRRAEE i o Yesndprspa thedthoye skﬂled in the art

combi ni ng the 31 WO 2006/ 031391 FC 17US2005/ 03275
e QKRR SERGiodt SISEE SISBRORTEESY § 9B o 35!

acrﬁla’gé%fgxf ﬁbnfsﬁlb%@.l silicone
This particular formulation is a high-build cross-linked acrylate polysiloxane
coating with excellent weatherability and corrosion resistance. A coating formed from this

formulation was applied directly onto sandblasted steel panels and had'a dry’ film thickness of
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internedi ate (SY-231), 5g surfactant (Rhodafae RE-61 O
surfactant), 5.2g silicone defoaner (BYK 080), 194g
wol | astonite (NYAD 1250), i.95g P-tertiary butyl ether
Arcosoly PTB), 4.5g pol yanide thi
?@ %)sg)a(;f 83?1 600), S.Sg hindered am ne |ight S?@t/lﬁszﬁgséorsnss
5. (T|nuvan 292), 5.5g hindered am ne |ight stabilizer
( Sanduvor 3056) 135. 4g epoxy resin (Eponex 1510),
¥l satrhie NG 123k 19l él%%i? bf §° Jﬂ@bq es#d 2163s refbiition
app%&%%ﬂ%; eJe |ne addltlve1 : 366 B%k
of 88 @gla:mmﬁ@lal 0 weske Q&B&B;as@e(lw@@wmtbermgﬁzp@aﬁ hndz@?yved excellent
ad f S80MhofrsSEFINB-117
Con@%ﬁ%gmm %Fﬁp&adﬁﬁéuse t gﬁgﬁ. g partPcS I ar
sakﬁa§@@omr¢ng 10 nodi fi ed S|onane conp05|t|on was
prepared by conbining per 100 grans of Part A 8.4g
am nosi |l ane (Z-6020). The fast curing nodified
ExagipleoNarse C¢onpasiCreohc i :a\‘ln gnefrempainignby

conbi n d mxin et, | r £
firs{ gg%f§ Bﬁﬁxéﬁﬁﬁgﬂgﬁ% Em? %%Q%»ﬁgyﬁﬂ%ﬁhﬁcuhﬂf
modfiéd/iRkencepmpysitiBitlispiapared ibly Omﬁhlﬁmgalnmﬁoﬂomrlngmngr@w

e AR e P G O

silafke@IFEEsh 1R, QE alidtwe scavbd gt @Aahy1ohofbonaid) Q3 g \hﬁﬁﬁg anidlr cbspersmg
reacti ons _the anxingsil ane (Z- GOZﬂ% react

additiyes, apd royfast enfiomeerigRz: o P%@‘F'EEF% Fnshige: gk H"E&‘??f e

CSAfBZt) hgs g cht%Ece@ﬂérﬂﬁxEQGHal b180R1eP (RIIED)AM g acrylate-functional oligomer
| ane-functional acrylic resin, and with the

(Ph@tsmky Qoéii iapd 1% Olfg@mﬁl%ﬁh’aP%@W §fibuiktin 4ilEiDonal  epoxy
resin. PFéaec@ﬂ hdRBEPaf Y GEd RNAAKeAGE PhrtibulieBitRuring
al kox ane-firnctional 20 epoxy resin, and
modifikbsiloxfug postogHe isprevated b cpmbarests llawigdapgdents;
appM%z@tla g'%l%fe% n%f fl&gil&lcépﬁ%ﬁg i @ngfieanld. %ns%cérf@lafyn@nme curing

presen sture an e orgafonetaliic catalyst.
agehtr{Am:hnme é&ﬂhpﬁbese um@eem@aélms sasenepongt agEhiriesH at room

temper f%tr détateg{l% ﬂh}e% 8!3 ISR LRE ﬁﬁtebgﬁﬁfunéhonal

produced having a
sﬂaﬁdufehlyl (Aﬂ sﬁgsmth thk womiarmrame cmgyagﬁmtdﬂammleh%‘iﬁ%& g, forming

uct Si.nce t
the F%ovﬁ Iné’ d&?ﬂ p?lﬁmﬁr flatVHB%}Z/b r eac (%11}1& %g )ﬁhlgﬁgtﬁ%h& AH%B&&B%tely
8.24 rr@dbilang gAf]rlO}nané pOx |ankexg|ﬁumponal mgccmp entpmg:)ilaw @-3074) is

nol 0 in the
the%f‘“@ﬂéo b &‘?ffnﬁé an(i\?fgl%‘étfé g’tgfedbegne i nt enr edi at e
i ngredi eme Sast—&hrﬁﬂpﬂ@hﬁé&ﬁlo&ﬁﬁ)dod@ogn@upﬁhlalemmpit is provided by

technl lly pre he uIt|n che
oniog e v OREoe ol o BE A SEROLE epritR droreby
forﬂniﬁgtah Qedlid epdXBnifir siidkdne @biipssaifoar dnoe tHilSE‘canE)H]ltlbn n;gprov1ded
chemical structure as being a f.ul

Cros $ 9
the ingrspienisrraydsd hpisin oneses §8°e rqeﬁpgnsﬁglf q?eg}re proO GofiVe film
coatlﬂ 1]@1{5.!, BEseicirededtighs Y thnﬂloﬁilaﬁ% gAlilokead saahylyadeereacts with

yS| oxane coating with excell ent \/\/L=,~atherab|Ilﬁf%éaS

the amﬂoaggtaieffgnmnadesgrgdlqﬁ& €Croga €RAI§2andEdid qod hsew)
funI:t? qwl%tg Qb(%g(iin Gk &i?s‘f E&M?&féhﬁo SRR ﬁﬁ&lﬁ&(ysﬂane-

dry hi el uress of
functional acrylic enamine and an alkoxysilane-functional acrylic resin. The alkoxysﬂane—

functional acrylic enamine, alkoxysilane-functional acrylate oligomer resin, the star polymer,

and the alkoxy-functional silicone intermediate undergo hydrolysis and polycondensation
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WO 2006/ 031891 PG ; US20tr51032 755 approximtely 6
mls. The dry filmhad an initial gloss of 86 at 60
degrees, a gloss retention of 81 percent after 10
meeks r-B accel erated weathering exposure,
YW3&Rtellent corrosion resistance with HST[USZOOS/O”ES
eV|dence of blistering or rusting after 2000 hours
ASTMB- 117 salt fog exposure. 5 Exar}ile NIND .9
Fast.-cure A fir nt ic eAa1vMS 60l Lo dBKR. th
reacf‘ﬂr?ssm%erﬁrfsgﬁ eaorf'S OI&PI%(?&% Org%rr%ré?[?l?lgaﬁ%ly %{bx ane bR, these
reactofif@siat anbiest tomegratueed by conbi ni ng the fol |l ow ng

i ngredi ents; approxjmately.27.3 Ti

al koxy- ?uﬁ@ﬁ?@ﬁgﬁogPf&%ﬁﬁ%%Pﬂ?Erﬁ%@iaﬁ%mﬁ%@@ég?fknm
pro(%ﬁeéhdvmg%h | WSgo’és’ﬂLﬂaed ad:ghmaﬁﬁmer@l)ssdmad gbemical structure. Slnce

triethylori lof ormate an
the 508 LTCUFEHCT Pt e PO R ¢ By HBRLTHBs Grosulting
fron® 191ef dpRATh b ORI siRES1Erdups PAbtyERT f(él&eﬂeﬂﬁle silane-

0 WAS 5&@* ff R

acet oacet at e- fun %I ona c% "
confapfrnd/or c@r@rlyﬁemlf‘éh%%{eﬂlaﬁféi Pyeyd ?P°X? HOPB BT 1°

techﬁ.&?ﬁ} ?l‘@?&?ig]ﬂ tfe Rarsglﬁﬁé) aRbAdal bifucaiad, iy &t be(tdidbxléfo)bﬂ that those skilled

ate). A second conponent or Part " used t

in thm&amshal@nmwlv eefprtp teastultingrehAgical iRy %bé’algﬁf}‘ HRE-
lmkg@grc@g%g%d ?peﬁﬁnﬁgﬁﬁzﬁﬁgmgy conmbining the follov ring

Ingr mately 5. 49 epoxy-functi onal

silane fbs fmm(uMISﬁ' Prepan@lblscqnlgm% derfagiepd s7FoRe CORInRYS of
this ega?mg]%]la 40@6&1@1[]1545 NGeditad i/ocﬁlr}lgeg%ohﬁ%@ & B0 muhtibiN ¢F Examples 1

ent are st room terrper ature for
andapmdpropmmﬁsqudﬁsﬁ:nmue,élafdmsaW@tmﬁbﬁﬁﬁéle@fblwdﬁ&?@?tﬁ@&ﬂame

f : Nihe in,
mdgg%fglﬁ'%gf)?(% tgllr'lnn %grlng 3 : Ilﬁ to %Ltg)gﬁ %Iﬁﬁ% glrcr)l( én\IeAggl)aoﬂ\%lfy the Fd38lti g
chefnamitfugtuZOprohidedboe fxmjlye:dresﬁlm fopodd/finen theaopinpg Slb@ﬁ Plfthls

%&nlﬁgg%(q%%ﬁ%ﬁ?cﬁﬂo fé%’ff)? Cgtre!,e% elga{rrlutﬁé/ fun 3?1 H%}tﬁ%{: EJ—: Xbov? né8d example
conﬁdoblhﬁﬁn‘}ﬁohﬂécﬁlﬁ}mﬁﬂhgahﬂfy @ﬂﬁeﬁﬁ&ﬂa}te ftmctlctdabmg@d@gu i.g.gnot including

t hese conbi ned d iii.ngredients. The
a mpdure °EWF‘W@“?FB8P$?°§‘21 L%%Cigﬂaé chg?rpeélésl tion of this

exanpl e i s provided by conbining and m xi ng toget her

the in redlents of
Excunige Hiyl0 25 FERibi

si | oxanex ﬁﬁﬁ&ﬁﬁ;bdn'eﬂlrbr PQT]C&” tuh:tl?eo ﬁl@mwhiﬂﬁattmnlalr ﬁst -curing
provi ded, the ingredi ents provi ded tf}‘t‘ rei n under

mogiie & SIEaR FOBHESEION (AR ABSPPBE Bt GUPTVE PR

app?cg(%lbt@lg 25! g'mz,tzlﬂqg%u@yi -Bintedat élme ﬁrhan@mawx@d 07d), 1g
st ar ol yner reacts with

silage @Rﬁa@ﬁﬂhtlem@mspmager (tHghElgrtbeloenytey ng& S’éS‘Mé‘Efoamef

aGH
RS E RSB U8 SR AR BuicRa T s e s
ageat (Iﬂﬂ?iﬁ)ahﬁ@hm@@ed ammte |h€hféltabdl?ﬁWT1@Véh%%§ nid eafdoagptate-

ﬁmaT:l%lgf(&lrstlh%:?e 1;1#&%&{3{%&;}9&10%%%5&6%’1{88 ﬁh\ﬁng A\ &quivalent weight of

rona acrylic enamn
9208 ]Iqmegmlohz&nmaﬁmquy ossal (Eaon WSé)Eéiamllng go n@rwal@rg ivfeight h%

BB EE el s B AT SR B e e

equivalent weight of approximately 920).

A second component or Part “B” used to make this particular fast-curing
modified siloxane composition is prepared by combining the following ingredients;

approximately 2.5g epoxy-functional silane resin (A187), and 2.3g secondary amine curing’
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33 WD 2006103! 891 PCTi US20051032755 reactions in the
presence of npoisture and the organonetallic catal yst.
In this exanple, these reactions occur at anbient

PR GMILT oo prot ective fi1mis produced nEvtRgahszss

folly cross-linked acrylic eriarnine polysiloxane
chem cal structure. Since 5 the resulting chenical
truc ur e ofe el ¥l
t
L i E
temptrhihresfml @pmmgatelym h@msﬁm thgpwposk of adsticiing thh epasiyt ional

S PSRl S B0, MO P S I . i

the @5oRe-@6tkd btar pdlsaméxeiﬁuidglbbgl aptissandalkosy rftumthmaél,ty i Apprsxitn@tely

S SRSl e e, S o D LB B o

cunﬁk kéaiidd SildendedrgbsRioh ok {h}’s Xbpls 1;OprbV1ElkdEHy Gcﬁnblhmg and mixing
epoxy., ena-thine %irol ycfl | oxanb.. The .fo | at.i o

toggshes figringredignts ghibe 0TS PBPOIGHP. LSEBM A BB B ASRYS
uret@ne ebb)kﬁn@dﬁﬁ&@hfbxb%ﬁﬂéhﬁb@%@e&ﬁﬁl U@lﬁﬁbs‘iﬂ&i 1§\b©ﬂlded the

conpared to the fornul ations, of and 2

ingrtligpe provisisd dera pRasLa ‘i“ﬁeefea%’ﬁlasd‘i‘?ég@l SirTeom o h fi CSating
Duﬁﬂﬁés@ 'cﬁﬂetré’actlbﬂ@%tanﬁﬁﬁﬂﬁfei‘ﬂ@ﬁ 02 aRrkhe Bﬁfﬂ)(ﬂ?{her react with the

stance conparable to that of Exanple
acethaettatd-Binatignal uetheng iagighienty the firs cepgpneailo @?ﬁhlféta{!: re

alkcB;é/QYalng gtqichgnatl Oguf ah@ Bhdo¥iné afﬂe%llg%%llfagé-ﬂﬁ@mgﬂapmeﬁﬁﬁe enamine,

1 on I nventi on exa | ower
the skengéﬁnfuf andrihe sikevey-funeitmiploilédong ipt aﬁewad%t%bﬁéirﬁlafléand

pol%‘conggg Sa%O{l a?agﬁg ; In]%:l ttll%gﬁz aﬁgﬁ&v&f ﬂ{%%ui}x aﬁ@ﬂhQ gré%ﬁ!)ﬁietglﬂc catalyst. In

aee I ngr edi ent,
thisiemahpielj thepe raactivnstagce aoambucmttqamtanee an d

Fast - curts o oryritan of BERERAEIAS s UGy brpOliifee S

prodiGeahadapstuily erpss-Ankdd stylic argane atangne Relpiloxie chemitak o

st e T e b R (R R i T @y BloL RSy oy
grohfqFeealtieniisim epapipé groupahe byenﬂ@) 95 sfl’at@? grofplexistigg or formed in
the §1112}l§13)r§f _t%lé%%tag%ailhc(}leag%egia%%grg 8 a?t}égl% thf:z3 on@de gr<9.1ps
are bt tb@ﬁlﬁ}ﬂl@ﬁﬂé&@i D1 thE adsal)ing Chefigcad Btkmtma,&t ided baurelersRod that those

sklliq%g;th%g?tz;@aygql’gg@pgél}sﬁ geef%fﬁla ﬁ%éf,selﬂwé C}lt . ﬁlts%%e ot a% ggjng a fully
croésdgﬁeéﬂhd? & @ethatE exy bﬁﬁﬁmeﬁﬁcﬁisﬂbkanbl er (Tinuvin 292),

. g acetoacetate- functional_ urethape

( ur et hard&e @Qrg}ulaég@gp@f@ér@fiyyp@ablﬁlgg it 1ré§1£1gdaqogg|cgmponents of
thls"%%% 13 ot ctheP@Akes ukéof &&h%@'ﬂ@ﬂﬁﬁi&&/ﬁ&%ﬁwﬂﬁg laReduEgOVOC

I'ng an equival ent wei ght of approximtely
wh@m)npamﬂ dathetiomueatione of Exemiesd 4nd Zcdng| Hr%pe&eﬂsyﬁé’iymg time,
har(gngDﬁWethher 9’1@%% Bt nm 201EMh %A Rhe RGBS istAce comparable to

proxi nat e 1) SBcon conponent or Part "B"
thau.ieﬁiampleﬂﬁké this par .t icular fast-curing nodified
2:/\/! gg ain g?gg Ifntold%dlsﬁoﬁﬁg Qﬁﬂpeogiti%}{s &Ptﬂg'iﬂ\}eﬂgorl Wre fpﬂi‘phred by
combining and mlxmg together the two different components for each of the above-identified

example formulations. The combined mixture for each example was then applied by
conventional application method to a desired substrate surface to provide a protective film

coating thereon. Specifically, for Examples 1 to 5, the resulting compositions Were applied
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approxi mately 25g epoxy- inictional silane resin (A

87), and 2.8g secondary atnnir during 34

W0O2006, 1031591 PCTI 1.1 $20051032755 agent (r#acstmrte

. These ingedients in this second conpory,

5’?‘?%}?@&31595 room tenperature for approxi matel% @32005/032755

hours for the purpose of add-acting the

epoxy-functional silage resin (Al 87) with the

sec ne fur e at&mBient

Eoirrgiaty RS SRab B0 B B REABRas b s ot pion

tempél’amﬁa @ndﬂmhsk(approﬂmtdly EC am@ﬂ 0 mmnbmlmo bllllyldEYB It7ig to be

arnin an s _added t
R At g B e AP et gt PR s AR AE G B sot for
proﬁliin@ @m&u@@ﬁ‘nﬁsodﬁmgsnomi virlety & cﬁﬁfﬁmllsebstmtegrsmh d*enbtzﬂyplastlc

|n| nd m.Xi n ther the i.n .ents

word FREIG. LS SEInE PR AL FEpy PR | e ad'®
esp&&dI el ad'dﬁt@& hang: BARXMnTRE hiedySbd paddiag pmmm% filnpepatings

Once this conposition is provided, the ingredients
OH%W%WPQG%mﬁﬁ%reln undergo cure reactions to forma

desi red e @a*s@eﬁﬁn\gqnédlﬁéa sqmme Rem }ia@u@@ I hrogrddRERdaY te

reactions, the am srosil ane 10) and the star
Exapulleprietp 5 war@tapp&lqdhlsmﬁ@lmd@em%@f %&uazm% 8% gR4pat having a
tmc%t%ts Bf%%ﬁé/}éﬁlgﬁt@ﬁj Sﬁpﬁlcfoﬁww?ﬁof al Wotdes {IREAE M hds® eRnQICE

nct1onal urethane enarnine. The
conadom;@swma applied e e pubstite gréach ﬁﬁbwﬁﬂﬂﬁp‘#ﬁéy trea@fﬁierélt gprimer
Coaﬁ’?ﬁ i S%n%%}gA%n ecrﬁg%g‘g%ag : SI S anc e%)%aﬁg%gr%cenosf g? Slag%na
Calrfeﬂmm ons in the presence of noi sture and the
organonetal lic catalyst. In 15 this exanple, these
reacti ons occur at anbient tenperature. At the

Drydsppinetibasn of these reactions, a finally-cured
protectiye filar .i o 5
cross- | i’%ﬁ éa-ag@}eglfgsé B‘?Iég[ §& gec{]e nl\égr%]g}%ec%mgﬁél{lé/rfs of Examples 1to

weieR@xaddat dryhik e dud @omfarad ® thdnélyngsunhet mfrag:oowmtmmé Iepoxy-
structure is rov rt..b tio I
Pol{jslﬂ(?fﬁi-]? TP EQIRY sﬁgn?ﬁ%ﬁﬂ@%% ilghle égoup r@LiOHg (e)m%ﬁé/nq{ ?Qé)f as

preygnte]abalol“alﬁqiabgrrw@s exi st ng or formed in 20 t he
sil age-contai ning and/ or silicone internediate
i ngredients, although the epoxide groups are not

TaBIENBN C@bﬁlﬁﬂ@ﬂi\%ﬂﬁ@hgmﬁhei he resul ting chenical

structure, i1t s to st ood-that thoese—skilled

Dmngtlms AKnowR Bpori-t er BRIy Examgle | Example @éai’@?engﬁ“xample

miak Ca"Po‘-HrsrdEﬁﬂUe as| peing asfrilly|scross{linked |5
acrv icl urethane epoxy enam ne polysi|oxane. The

Duﬁd’rrerml dt7on prepared by conbilding thel%irst |dnd secokld

oren of 2S5—thi Xd”plq lUge[ fﬂ nak.qzuse 0”4
Ta %rkp et4t30 flexibli ze3§,hi | e|providihg a reducer 170C

Pnﬂﬁf&&: co\rmiar ed to the f60nul at{i46ns of | Bxanpl ¢d71 and| 4,

and thhDrlec of—d+v

rg—tH+re—hardnress,—as>eatt—ert
t bi aty, fI exibility, iirpact resistance and chem cal
resi stance conparable to that of Exanple No. 3.

mvent | o NeRESEPaEdTY ASOESHE i TSNS WISt Rge
mogngg Ei*l’klﬁ%alel% {:klﬁnﬁdéﬁloﬁb b f181s@RMlencHRENBRES(af H12¢ fre2ERingftinteb hat are
at least 80 percent, and in some instances 93 percent quicker to dry than that of the known
epoxy-polysiloxane; (b) tack free drying times that are at least 80 percent, and in some

instances 92 percent quicker to dry than that of the known epoxy-polysiloxane; and (c) print
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The conbi ned m xture for each

exanpl e was then applied by conventional application

nethod to a desired substrate surface to provide a
ve film coating thereon.

%t ecti8 Speci fi cal
?‘r‘ﬁ?"é’é 1 to 5, the resulti ng conpositions

| for
xﬁé? $2005/032755

applied 35 WD 2006/031891 PCT/ US2005/ 032755 by spray
technique to a wooden substrate surface and were

e

R

percent

: ef%{%&hﬂ{b%ker to dry

tharhthiad e ithieyRnowtepbxsy-podysilexanan @ibe Bicteasts ithdityinizaises pavideg by the

di.fi il it f is | '
corpgeiiaihiih R EANE GRS bR B0 ot DR AR

ofAN.

gs on

polyily@dnk ebating fcomtpdittume irowdibs tipaifiesnt nsmofactasing ek @mmer cial

pl asti c,

advayRgsRdite:

wooden substr at es,

Har@M¥PPsiat i ONS, prepared according to

were applied usi

i n% EI ur al
coat havihago-gpplied fast-

for Hﬂrﬁﬁc@
conpositions vvere__ap&l
polysédlexape gvitingshypesitn @4

SASGRE e

#tﬁgé ﬂﬁlleﬁilslé%a?‘? osiﬁlgg}ageorgeiegsj § <évait before
ﬁME&%%”d'eQdiﬁg/ orWefdre Beapplesdd fies op&atidnn the furniture
I NAuUs

try for providing protective filmcoatings on

The fast-curing nodified siloxane

conponent equi

g Fedificdksilgyanegg

prei%ﬁ{%ﬁibﬁltoj“ﬂgﬂ leI/Nr?' griock 2 available from Arne:on

of Pasadena,
‘kyin Time: Data The so-applied fast-curing nodified

ernati ona

Tabfi'tlt

our

conpared to

California. 15 i
8@-$o£§%%i8W£Jﬁmﬁﬂes@aml es | to5 were tested
] ryilng tinme an

he drying tinme

Exanples 1 to 5,

nment as

gy Vists @

yﬁi@ﬁfg%&ﬁd RrROI BRI SR SdBrh Bhe HR@REs SPaRORVeAtional epoxy-
[

ied to a substrate surface

Xl 00 rvailable; frme Amezepgpeppytional Inc.) as

?sottgseed

hat

f a

Swa@nv ent Kaowh Fppoyey - Exohnpt || @xamele ¢ Fxampbp dshmiplen | Example
gl BB ¢ Lo e i ganat Lonal ) e
(swispparative Drying|Times -4-_ -... |1 --- i |[thyang {ine
Ki own Epoxy- _ T-111-1-1-1-11111111 Exanplie Exanple
co npl g Exanpl e Exanple (minutes) |Polysiloxane 1 2 3
0tdB @ays- [ 10 moreasing - - | 18 1, DistFiee|15 4 5 |18 10
to 28 increasing | increasing | increasing | increasing | increasing
10 24 to 20 to 26 to 28 to 22
3 to 7 days | 28 increasing 24 20 26 28 22
to 33 increasing | increasing | increasing | increasing
to 30 to 38 to 38 to 30
7 to 14 33 increasing 30 20 38 38 30
days to 47 increasing increasing | increasing | increasing
to 34 to 50 to 50 to 38
14 plus 47 increasing 34 20 50 50 38
days to 54 increasing | increasing | increasing
to 22 to 54 to 54

As illustrated from the hardness data provided in Table No. 2, fast-curing

modified siloxane compositions ot this invention displayed: (a) improved early-stage
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----- Tackfree les 31 ' 15 20 12 14 Print Free 235 (d
43 30 1 ? 45 - ---- - ---- - -
----------- ---- As |IIustrated fron1the drylng dat a
n Table No. 1, fast-curing 25 nodi
sﬁ?%&gﬁgséonp05|tlons of this invention dlspﬁgig%%miﬁyﬁs
dust free drying times that are at |east 80 percent,
agd in sone instances 93 percent quicker to dry than
hardg 8 (R lFask BB har BRI MROLY Bith 9% by hia&st 60 Recent,
m%? |9ﬁ; Ties 't ﬁatagre at |east 8h Qgﬁ%gh? yand |n:§%ﬁ§
and mnsnnmwsnc@s bmtrlwhﬁo rpidenkehent cz@mgﬁdttwémt ofi{hg knpwiyepexy-

e

knoanepaty-pagsoxats (peewémme Mﬂahom@xmstekatg@ that
UICk than 1
den@m}%? cii}gﬁ%glgt%e pggse at were §oe as es L e%?ﬁn ﬁﬂ? &lll;lr% lénown €poxy-

polgilexnded by the conp05|t|ons of this |nvent|on are a

gglnflis;jler}%bue C@lg 53{[?5?}33‘% %{5@%&? ﬂt 'fa%g%ﬁgﬁ)x ing modified siloxane

con@bgﬂbﬁg SFamit ifvenithaeiddn dagy sfage kadmes thivdxcieda dompttigesspoxy-

by reduci ng .t he apount  of tu hat, a
pohssu%qnﬁ SOBPOREERRS, 404 ( @@P%dm ndhg partipy i“rf@ ?t&li{;%"eﬁjgsrrmge
hardREQh& P84 MAeasht bNéRAvaRRhAlpety-pdiiBRERToRRbAtIcHIE The
so-applied 1ast-curing nodified, siloxane conpositions

factgtt €ompadtiqns of s inyatipp derpenstizie FBPIOY 53¢y Sifgy pprdness can be an
impBAk A FE RS oPﬂﬁmﬁﬁmro? thid Bvdnhien RRkHRERSE Spedally well suited for

Pconventi onal epoxy- pol ysil oxane coating conposition
profePEX-cPBOE wwplitatiant @llingden snelhearftagabaidaesti onal inc.)

as presented below in Table No. 2. Table\o. 2 -

Conparative Sward Hardness - ------ - Ssr,aad Known
ELE&E%?E- Exanpl e Exanpl e Exanpl e Exanpl e Exanple

Har dnes

@%@é&ﬁpﬁieg%@&ﬁmg nlgondzi;leédaszilmﬁéé%&% nil%rfs‘%ﬂka%ﬁple fNos. 3

andZISNera eise aested don wnaﬂeasg UV irsd sémpprehioribaginygptional epoxy-

ponsqg)r{aen%%om%osmon by measuring gloss over a period of time. Using a gloss rating (60

degree gloss) of 0 to 100 for a period of from 0 to 10 weeks, the compositions of Example
Nos. 3 and 4 produced gloss values that were quite similar to that of the conventional epoxy-
polysiloxane composition, e.g., varying from the conventional epoxy-polysiloxane
composition by within &5 percent. This data illustrates the fact that fast-curing modified
siloxane compositions of this invention are capable of providing weathering characteristics
that are comparable to that of conventional epoxy-polysiloxane compositions while also

providing the significantly reduced cure rates noted above.

Flexibility

The so-applied fast-curing modified siloxane compositions of Example Nos. 3
and 4 were also tested for flexibility (conical mandrel elongation by measuring percent
elongation) and compared to the conventional epoxy-polysiloxane composition. The
copapositions of Example Nos. 3 and 4 produced a direct pass rating (Joules) of 8 (Example
No. 3), 6] (Example No. 4) as compared to 3J for the conventional epoxy-polysiloxane
composition (PSX-700). Example No. 5 produced a direct pass of greater than 10Jard a
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------------- 3 to 7 days 28 increasing, 24 2d 26 2i 2
I ncreasing increasing increasing in [0
t%%O @86/@689%8 o038 bo g ootng tnereasing 1t BCTARY00032755
R R 7 to 14 33
i ncreasing 30 208..38. 30 days to 47 increasing

revéﬁc%ssﬁ(g gg%tér%emji ﬁﬁ@p@g@@w gagagerﬁéa%@ew@i aad

. I ncr easli ng ) ) . Bays to 54
flexitility pacvided by sompesitiong of fiivineesiipn This data diipstates the fgt that fast-
curiog FpA{iFd BUGHaPS SomROToR L Mo ers BApably of pfovidind iffproved
flexiility 2Zharhasisticuwhergcompadid o exhveitiooglapexcpripdbiketiesampesitions

this invention.displayed. (a). i | y-stage 37
Wh%%?ﬁ@ﬁ%?%%&§§f“ﬁ€%§f@%ﬁ%ﬁfé§%?é@g§%%%gﬁ%gé (measur ed

as initial hardness within the 0 to 3 day period) by

at | east 60 percent, and in sone instances by at
Impagt ResiS@ACS o cent when conpared to that of the known

epoxy- mabYyshpieatst-cang nidiificoiipamakbrapbdters o Ezgeple Nos. 3
har dness (neasured

after d 14) to that of. th .
anddpieg 2ls foyisrl (g mmact {eistd &% Sreapimedhs past %’i‘f%ﬁ?’%‘?‘? In'd direct
and%%ld?re&lﬁﬁ? ahd Shthatedith 8l coskRABAEN ERfx§Dolyail @fans t@dgsition.

har dnesses that were some-what | ower than thi@nﬁ%ﬁéﬁgkms

Theiqemnasisprsof Expapledias ok e prodisrd 2 AP RRS Laling
1673?}:%%%@&%(1 ta'?@vet@‘ﬂasstrﬁﬁrﬂg (FSds) @t Wil 50aeickht@geater (Example

conposi tions of this 1nvention have an early .
No.s¥) g thea ofiihe senvientienabsroskaglysbpaneqrenPaltiopgas g direct passrating
oSG R SATRERLL L o A BORIULD o oL en
gredtbraExarsple divpA) taivh that of therenvestiopd spemtpdyalpxane composition. This

epoxy- i i: ki < e ) .

e AT AL QOR8PS L Oy b A B srion
capeldle bf/pretidiye imarcine spactmesiencarwvhen ﬁ?ﬁ@pﬁra‘h@ @é’ﬁimi@_?aé CRRSTXY-
pol{ﬁglrﬂr(rynlg %%#ggssntié)rfs v&trhri]lle Rsb %Yo%%ﬁgotﬂe Qi%ﬁi'ﬁ@gntfyr}@@cgé P&E LAl sIbted

or

above.

Chemical Resistance

The so-applied fast-curing modified siloxane compositions of these Examples
were tested for chemical resistance (methylethylketone-MEK resistance) and compared to
that of the conventional epoxy-polysiloxane composition. Each of the example compositions
displayed a number of double rubs (greater than 200) that were the same as that of the
conventional epoxy-polysiloxane composition. In fact, some of the example compositions
displayed greater than 200 double rubs at a coating age (e.g., 34 days) that was less than that
(e.g., 3 months) of the conventional epoxy-polysiloxane composition. Accordingly, this data
illustrates the fact that fast-curing modified siloxane compositions of this invention are
capable of providing a degree of chemical resistance that is comparable to that of
conventional epoxy-polysiloxane compositions while also providing the significantly reduced

cure rates noted above.
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protective coating applications calling for such early
st age hardness. Weat hering The so-applied fast-curing
nodi fi ed sil oxane conpositions of Exanple Nos. 3 and
@Vd‘ﬁ{g}?/oﬁksﬁo tested for weathering (QUV-B) a”q’c‘fﬁﬂﬂﬁ&ﬁﬂﬁs
to the conventional epoxy- polysiloxane conposition by
nmeasuring gl oss over a period of tinme. Using. a gloss
rating (60 degree gloss) of O to 100 for a period of
fromO t i FAMRR ol xdmé@ompoddidhs of
20 Nos. “%gﬁﬁgggggﬁﬁggﬁﬁgfgés va15%§ﬂ§ﬂgf wer e guite .
thisSnventiar is that themenable thi ebayemeted redyations dp e times without sacrificing
| ysi It : ' : - istance
suc GRS G AR b ARyt il MK AHER sh pesiston
andTh@eicalesdistaibhios thel dinally formed filat estingiwhéraeompetedtto conventional

.. fast- [ di fied il i1 . R
sloK it TS EPRBSLBIS Gt B QR g o R Bofbodiiint
char act eytihetigiofast-cdukiag matified silpanadrngpositionseftthip fnvention have

cqonventj onal epoxy- pol ysi.l oxane co Siti l:

becR A5 BRORAET AL U CEIF oSG C A gt ereo?

oth&¥ B Eicab N @ossitik.e Xhddbtbie, the Fhigit st sepyl dfeltk dpbadded ulairmgshould
nodi fied sil oxane -conpositions.o' .Exanple Nos. 3 and

not he [imited i the piekesied yarations ﬁ@ﬁ‘iﬂ?ﬁﬁllﬁe’fe&“ (coni cal mandr el
el ongati on by neasuring percent 30 el ongation) and
conpared to the conventional epoxy-polysil oxane
conposition. The conpositions of Exanple Nos. 3 and 4
produced a direct pass rating (Joules) of gJ (Exanple
No. 3), 61 (Exanple No. 4) as conpared to 3J for the
conventi onal epoxy-pol ysiloxane conposition t,P sX-"i
00). E anple No. 5 produced a direct pass of greater
than :t 0J"and a 38 WO 2006, 031891 PCT/ US20051032' 55
reverse pass of greater than 13J, illustrating the
i mproved properties of elasticity and flexibility
provi ded by conpositions of this invention. This data
illustrates the fact that fast- curing nodified
si |l oxane conpositions of this invention are capable
of providing inproved flexibility characteristics when
conpared to conventional epoxy-polysiloxane
conpositions $ while also providing the significantly
reduced cure rates noted above. irn,pac' Resistance
The so-applied fast-curing nodified sil oxane
conpositions of Exanple Dios. 3 and 4 were al so
tested for inpact resistance (by neasuring the pass
rating in Joules in a direct 10 and reverse
direction) and conpared to the conventiona
epoxy- pol ysi | oxane coanposition. The conpositions of
Exanpl e Nos. 3 and 4 produced a -direct. pass rating
(Joul es) that was 167 percent greater and a reverse

"pass rating (Joules) that was 150 percent greater

(Exanmpl e No. 3) than that of the conventiona
epoxy- pol ysi | oxane conposition, and a direct pass
rating -
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(Joul es) that was 100 percent greater and a reverse
pass rating (Joules) that was 117 percent 15 greater
(Exanmpl e No. 4) than that of the conventiona
epoxypol ysi | oxane conposition. This data illustrates
the fact that fast-curing nodified sil oxane
conpositions of this invention are capable of
provi di ng i nproved i npact resistance when conpared to
conventional epoxy- polysiloxane conpositions while
“n§?§6iwp8 tding the significantly reduced cure rates
noted ahove. A 28t-Guieihedifidd Resagé agssitibRRosPriginp! i ed
fast-curing nodified si] oxane conpositions of these
Exanpl es werd alksyeer filvpolchaetonal sikesp sitemediate;
(metliyletl vy - ) i d
to that of IhePsorasy FicELie-LEERhal ARekrals. EOmRLS
conposi ti on. dEaphxpfurchena xenplient sotposictylandubionality;

di spl ayed a nunber of double ru great er than.200) :
that were the® sAWES aggelnga?el?ffedt ﬁ:l:mlg c{yﬁv BIEP ofigifsisting” of  amines,

amBPROXe) ReiHides) oddifirke ARO &I ttuRB thekddffaat , some of the
exanpl e conpositions displayed greater than 200
doubl e nabs at?@-coating age (e.g., 34 days) that was
| ess than that (e.g., 3 nonths) of the conventiona
epoxy- pol ysi | oxane conposition. Accordingly, this data
il lustrat.es tHe fautosttivatasfrasitedcinrdlaigy hodithee dosipkisingresilane or
Olcsgﬂ;p(gsitions O this invention are 30 capabl e of
p BrOV|@?ng a degree of chem cal resistance that is
conparable to that of conventional epoxy-polysiloxane
conpositions while also providing the significantly .
reduced,’ cur & PEEOHBPRJSaEVET 39 $PDobLOBIBFPmprising an
orghfoliddit90a4032755 Accordingly, a key feature of
fast-coring nodified sil oxane conpositions of this
invention is that they enabl e the above-noted
r ed.UCtl ops | nﬂ%urcgmbbﬁﬁgn s.t r}gclilgeds%c 4 fihCI ngyhe?el:'{ﬁhthe silane or
desi red performance properties as weat her abi 1| Y,
polpalodmesss thd gxedal formyla | npact resi stance and chem ca
resi stance of the finally fornmed filmcoating when
conpared to conven '%nal sil oxane resin coating

conpositions, e,g.,| epoxy-poolysil oxaae coating
conpositions. Although fagt-curing nodified sil oxane
conposi tions oRjthirssirmventt+®hshave been descri bed
wi th considerabl e detfail th reference to certain
preferred variatio thhere f, other variations are
possi bl e, Theref oré, e irit and scope of the
appended clainms should not be limted to the
preferred variations described herein. 10 40 'Wat is
cl ai med where Ri¢, Ri7 and Rig are independently selected from the group consisting of
hydrogen and alkyl, aryl, cycloalkyl, alkoxy, aryloxy, hydroxyalkyl, alkoxyalkyl and
hydroxyalkoxyalkyl groups containing up to six carbon atoms, and where R,y is selected from
the group consisting of hydrogen and alkyl and aryl groups having up to six carbon atoms,

and "n" is in the range of from 1 to 5.

S. The composition as recited in claim 2 including a compatiblizing
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1. A fast-curing nodified siloxane conposition

conprising: an aikoxy- or siiariol-flinetlora

silicone internedi ate; at |east one acete-acetate-

anetional am ne reactive ingredient; 5 an

epoxy-functional ingredient wthout

acrylate-functionality; curing agent selected fromthe

group consisting or a7r roes, am nosil anes,

ketiniines, .aldj:nines and n ur ereof and
compgS N FoTR G it A b g I S0l 20 e funciona
inglR@lent @PANIL Sh&bnal Bbedlch€ afd curﬁ%l ashd oxarie, 3. Tice

conposition as recited in claiml further cornnrisirig

an organonetal lic catalyst. 4, The conposition as

recited 4 n cl [ I 0 [

has the gene ergfoélp\é@lﬁgﬁ al f&hi%dqh c%‘rﬁ I\ thfu%ﬁl e %&&S? K¢-silanol-
fun®Rionp] siRbne aneniidstaa thagepzhdentilay seI ected fromthe

group consisting of 'O hydrogen and al kyl, aryl,

cycl oal kyl, al koxy, dryhoxyl hydroxy,-A ;I,

al koxyal kyl and hydrjoxyal kivxyal kyl groups contai ni ng

up to six carbor—at Si—a ere R9 is selected from

t he group consisting of hydf ogen and al kyl an( aryl

groups having up to si% carpbon atons, and "n" is in

the range of froml to 5. 25 5. The conposition as

recited in claim2 including a conpatibllzing -41
whe&©BROSR t ik fledted ek thy gRuf 6hdiNGg il tMddxyYProdnd alkyl, aryl, and

conabned, si |l ane, acetaitcetate- ?lnetlanal I ngr edi ent,
alkyoSP P RRHRS HAI 10] PG e BikeTLOTaaME U FIcH R A lfeticct®l. figmethe group

rei

oo IR and Y B e o el B G s, oo fogpsy and whern
"n" h@@lqctﬁé sgékm il silieompinitarniadjate Rive anheeregemolec®ar weight in the range
ofﬁ%n1§ ?906{ om JfbéUGDUp consisting of the I|:ydrox:y

xroaup wid aP&y ,aryl, and al koxy groups having up

to about six carbon atonms, each R2 is sel ected from

the gro S|st|n of hydrog n and al kyl and ary
gr oups wgw n&n hg eopgpo itBanaér f?&ﬁe‘gﬂlb Mgk VREFIR Pt anZIE@e reactive

ingreBient $ 88286 &I 1SQfnRASnA hﬁgr@&ﬂahtc%&tédnﬁ@ﬁﬁﬁfé' alo8p NAW&isting of
an average nol ecul ar weight in the range of from
acelgpeniate-fontiprnl adibgnts;] @cgo@etate-functional oligomers, acetoacetate-functional

polymers, and combinations thereof.

8. The composition as recited in claim 7 wherein the acetoacetate-
functional polymers are selected from the group consisting of acrylic, polyester, polyether,

and urethane polymers.

9. The composition as recited in claim 7 wherein the composition includes
an acetoacetate-functional ingredient and the combined ingredients react to form a fully cross-

linked enamine polysiloxane structure suitable for forming a protective film coating.

10. The composition as recited in claim 9 wherein the ingredients react at

ambient temperature to form the fully cross-linked enamine polysiloxane structure.
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7. The conposition as recited in claim| wherein the
amne reactive ingredient is an
acet oacetate-functional ingredient selected fromthe
group consisting of 15 ages:acetate-funetiotial
di l uents, acetesicetate-functional oligoners,
aeet oaaetato-fi netiorial polyners, and conbi nations
thereof S. The conposition as recited in claim?7
wherein the a toaceta .. funcgt.ional polyners are
sel ect ed ' om ﬁecoﬁ'ip%bo%é‘ﬁﬁ%'ieﬁdﬁ Céaflmag VK}%F%“ the epoxy-functional
ingediyesisesklecRol fyeh et groudoakighinyd 61 BRIE- PR HLABN g
f The cgfpom tion as rgzl tged in rl(ﬁyal m 7 v\/ner])eél?{ﬁ1 }?or}%l%ers 25 cpoxy
URSIRBYIEER i ncl udes an acet ooacet at e- f unct i onal
i ngredient and the conbined ingredient react to form
a. fully cross- |inked enam ne pol ysil oxane structure
sui tabl e 1Ror flbe wpmpositir at ecitéd/@ ¢laihm comblingg t&8%mine reactive
si.tiop as recited in erein the
mé‘ le?%%ﬁ’é‘ﬁe é;ggae%{lc%“"gtam“éf’nﬁﬁghv? ‘P%fﬁ%l&?@}aa raéim‘it% cpicife qfHgaction with
thefcujring ag¢rass- | i nked enam ne pol ysil oxane structure. -42
it, The conposition as recited in claiml| wherein the
epoxy-functionall ingredient is selected fromthe
gr oup consi st p&RRKY I I
poxy functi gﬁgf&gl [ uent %J %géd %ﬂglagg?rp%lglﬁ%rl %0%1%11‘1 sing ingredients
Sel?‘é@‘i tf@(‘ln ithe cgrfaqumsaﬁ@ngrcpﬁsplggaemo fAleisneolveadis; rhwelogical modifiers,

[ ch. such am ne reac
bR SO G RBPEHC W SR BBl Bnopting et tign
Stabllllrzem,ganalghama agtBts, diyeneiagpois dnid @BmBHhatié®i th@dot N Cl ai m
1 further conprising ingredients 10 selected from
:1ce group consisting of pignents, fillers, solvents,

Theol ogi eal nBdhdicefiSy moRHRE LG AEESmp&itidn c%ﬂ{p%smg
agentS t hi xotropic agentS wettl ng ascents,

antisettling #gdkee; of $1§‘Iﬂpl -fugcticil $ilicwesntemiadiate] ease
agent s, di SPeRSIAA! 5o, A0, FOIBLOALEANSLNCE §0f s d:

A fast-curing rro SIi oxane ‘conp
conprising: @DX&IﬁJnEleHal(Dn[grsdlblﬂWﬁ’[hofltﬂa‘,@)ﬂht@ffaahctlonahty, and
silicone internnedi ate t. one acet oaeetat for

otiataal anirie TEREE FERt ﬁ%‘?"é‘%seffﬂm group  consisting of amines,

amepeilgned, koGinimenaldimigk Qg 81 wws Lhesdr;
acryiate-functionalit and a curing agent selected
from the gr (ﬂﬁkﬁ”%ﬁg}%%]il%@at%i’s'fmﬁdnes rtm nosil ancs,
ketimn.es, algiEnines and mxtures thereof. 20 an
or ganonet aI lie catal yst; and water; wherein upon
conbi nat i on ofher¢in alpboxycofnbmmtmmnajf shé i alkoey-functional silicone

intermediate, the at least one amine reactive ingredient, the epoxy-functional ingredient, the
curing agent, and water, the combined ingredients react in the presence of the organometallic
catalyst at ambient temperature to form a fully cross-linked polysiloxane structure suitable for
forming a protective film coating; and

wherein when the amine reactive ingredient is an acetoacetate-

functional ingredient the fully cross-linked polysiloxane structure is an enamine polysiloxane.

15. A fast-curing modified siloxane composition prepared by combining in
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inter nmecliate, the at | east one am ne reactive
i ngredi ent, the epoxy-functional ingredient, the
curing ag eni, and. water, the conbined ingredients
react in the presence of the organo!lnetallic 25
catal yst at anmbient tenperature to forma fully
cross-linked pol ysil oxane structure suitable for
formng a protective film.coating; and wherein when
active ingredient is an acetoacetate-
I%%?? ﬁﬁygghgredlent the fully cross-1inked
pol ysi | oxane at alketyoesiimorfunef@l sitcdeliysinhdanayith
3(} t 5. Afast- carln% nglfled si | .oxane conposition
prepared by cHMFElRAgaFAunclignalipgedeisence of water:
an al kox or t
't or madl at o ST et g fpnctionality:
i ngredi ent; afrndepdwmg urEsti evladted digmedhegtoup tsisting of amines,
am?rﬁ)@i)f n%g %efnlﬁﬂ%g a(?(ﬂﬂ'llf%ets%nd ?r}l)?tu es?h gé'lorfl ng agent selected
I n € ‘group consi s arni nosi |l at hos, k
eti n i nes, al ‘dhﬂemnﬁﬁ)naminmmg Ltheﬁngrbcﬁérﬁﬁf ﬂle%efo@&dﬁate-functional

t he |n .ents, ar . et oaact at
g 280 (S0 RL0110 i Een et st MBS §HEHGr B HAnd the alkoxy- or
s1ldn69f®6t1&ﬁﬂ sflieaed indrkaRaiaReoCidith rhgfuﬁgecmedaﬂ’rgtet:p\?e ﬁlr#f %¥ing a fully
silanol -fi?notional silicone inhternediate to form
Croas fiadyengming opsde st chamitallsmeiangi ng a fully 10
cross-1i ?Aced cnanhi ne pol ysil oxa ne ehc?nica
st?,:cture, 16, The conposition as recited it,, claim

15 furt her coﬁm icempgsieon @ raviiganor retal 15 c fieteal ysdprising an

or mn&]l qp03|t|pn as recited in claimi6 wherein
EpEnR f8% t'ate- lineti-onal ingredient and the
epoxy-tEnctional ingredient react with the curing

agent at__ ambient tenperature to provide the ful

cross-|ihked EitafomPRSIRSN psitPdiedne el latvherein the acetoacetate-
fune t 0 T '

R e O R hpl, Ao elet Sl MELAD agent a
ambighte ¢erebrdtnigmia peogdouhe coligi csrbssrigakedi enamine polysiloxane chemical
Strl@ﬁﬁ‘%oacetate 2ut?ctim | diluents,

acetoacet ate-functional oligoners,

acetoacetate functional polyners, and conbi nations

The conposition as recited in claim18

t her eof . gﬁ
wherei n the a6t GURRASHIS- 2% Gefdter oRatleigb | lynherely ghe acetoacetate-

funS@drRCt@ebdfdnoRy sEié@teQ HOHPthe %Yﬁ)p%hﬁ&n%f of AE&tYAdeSate-functional diluents,
ol yester, polyether, et hane "pol yners,
acetoacétate-functional ollgomers acetoacetate functional polymers, and combinations

thereof.
19.  The composition as recited in claim 18 wherein the acetoacetate-
functional polymers are selected from the group consisting of acrylic, polyester, polyether,

and urethane polymers.

20.  The composition as recited in claim 15 wherein the epoxy-functional

ingredient is selected from the group consisting of epoxy-functional polymers and epoxXy-

_44 -



10

15

20

25

30

20. The conposition as recited in claim15 wherein the
epoxy-functional 30 ingredient is selected fromthe
group consi sting of epoxy-functional polyr,ers and
epoxy- -44_ Ithictional dilueatts. 21. The conposition
as recited in claim15 wherein the curing agent is an
am nosi | ane having the general fornmula 51, - Si -
(()-X) where Y is 12(1I1NR) O, and where "e" is an
ﬁmjpt%g&i o{ froml to o, each Ris a difunctional o
ganiic“r'&li°cal i ndependently sel ected fromthe group
consisting of aryl, alkyl, dialkyl _aryl, 10
al koxyal kyl , and cycloalkyl radi cal s, where R can vary
wi thin edeh YHfooamapigon aaessitsd dnpla 1§ dietihdhegruring agent is an
amﬁbglfaﬁéﬁmm% ﬁ@%ehéall fofthfigd to al kyl: hydtoxyal kyl,
koxyal k hydroxyalkoxyalkyl groups, contai ni ng
| ess than about six carbon atoms. 22. The conposition
recited inclaiml rthcr conprising a silane. 15
23. The COITpO@TSEI-C{?Vgg recited in claim22 wherein an
annunt of each of are acetoacetate-functiona
| the silane, the EpOXy-. f unctiona
Wh‘?rﬁ HEWR laff Phere ‘curt Ay gkl ifone dripiheach Bgeandfunctional
orgﬁHlb 9£d1(§aq.’ I RPDiRAN, QR ebd Ront i€ g}&ﬁb&fsfstm% P Qfﬁ ALRNt Sialkylaryl,

form an enatnine epoxy siloX
alk@@/ﬁﬁ%{l abflicydoalg mdivalinivhge Rnganedire miitsin @@hZﬂmOwale each X can
Qn cited.i
b gggngé)aanat |05ndlg ore ?’he gcést gbrrggt%a?% %{(%Ygtel?y %’Tyaﬁ(ﬁ’gr atfeayglkyl and
hydw:tyhlkbkgalion @roups, ddatatningd lebhiba@htkx yix c@rbos atoaol -
functional silicone internmediate, the silane, and the
epoxy-ft;trctional ingredient, an adduct having

acet oac @Zat e THdnehipefabi tatitdSinfimed, ﬁlﬁ’ﬁﬁ@rcginﬁrlﬁlhg a s11ane
adduct reacts with the curing agent to four:

fully cross-linked enam ne pol ysil oxane chenlca

structrra. Z%heTégﬁlgggﬁgr(? ﬁé %éc?ﬁ@d ﬁlscl‘rn?r‘f b& %& %%%nght:lf (?f each of

wherein the acel etate- functional ingre
the coetbaqeede-funttortah engb&entcyhe gifans; thamploxi—tﬁmmtmma’]a’hgredient and the

: form n ad t havi.n
curie SRR Bt oS Birdrict o REEPR b PR P gerRqng t form
an @amer@dxﬁQldwaﬁéwthhh@tsem&mpﬁtumiel t@mknahﬁ@g R@tIintd O
form an epoxy-silane adduct, and wherein the adducts

-45. and the remaining |ngred|ents are conbi ned

toget herto fQLm, %FIEIHI!I s 1GR3 i Icfaﬂﬁ% WRASh on .combination of

col ysi | oxane chem structure. . e conposition
the gasetoagsiatedinciow aingredBnivvette ithre pma oaereomaoﬁttm @lkoxy- or silanol-
functional silicone intermediate, the silane, and the epoxy-functional ingredient, an adduct
having acetoacetate functionality is formed, wherein the adduct reacts with the curing agent to

form the fully cross-linked enamine polysiloxane chemical structure.

25. The composition as recited in claim 15 wherein the acetoacetate-
functional ingredient is combined with the alkoxy- or silanol-functional silicone intermediate
to form an adduct having acetoacetate functionality, wherein the curing agent is combined

with the epoxy-functional ingredient to form an epoxy-silane adduct, and wherein the adducts
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5 functional ingredient and epoxy-functiona

i ngredient are disposed within a first con;.tain_er,

and the curing agent is disposed within a second

contai ner, and wherein the contents of the first and

second contai ners are conbined together to formthe

conposition and undergo cure reactions to forma the

filly cross-linked enarnine pol_ysrloxane chenica
andﬁ%g?q%%%%gﬂggq:ﬂé&s ey %{L}I&ﬁ ogetht 0 8%1? g{qe !ll%yreﬁ:goss rfmked enamine
mﬂg@ﬁpgwngmh&atnﬁwahést container that is fornmed by

conbining a silarre with an anmount of each of the

acetcscetate-functional ingredient; the

epoxy-f upcti I e t e

28. The conpgggt?% agg%e%%gggggﬁncﬁgngq 1g€%ﬁ% ?%EMMﬁM&
funetidogk ingragiiens |ahdir¢p0xy-ﬁl1mtﬂmal II@rédlﬁﬂ)ﬂl@e drspassied rwiéidh at @rst container,

et oacet at ncti i nk nt,. and )
and QB GAREREE] BrlifosrhGRbiR BAteom EouigFoduhherin fhogontents of the
first dddSdecEANEAkANRITs aRN@nibi@ QUG (@ BEATE th SoMbSRRSEShd undergo cure
wthin a second container, and wherein the contents

reagsfong Heform i filRherosselinkid cpahing PRkPUoxaR@cheatitl Aigerture.
together to fhrmthe fully cross-1liked enan>_i ne
pr-,lysnci xane chem cal structure. 20 29. The
conposi t37on dder ecinpeditiom as| a¢aited Sinvrdaimi 126a fhitlegt comprising a
a nt. 0 l.- L.tt ona silic
confiPRiud babdSing o Ft Sluo e R n B atne 2 5HHE with an
am@inganeichef aleldcetogatat-figictioml digsppardhidilyTudctfonhiShgredient, and
cont ai ner, and the epoxy-functional ingredient,
mﬂ&%ﬁm%ﬁﬁ%bent and a second anount of the aikoxy- oi-
silanol -functional silicone 25 intern-ediate is
di sposed within a second contai ner, and wherein the
cont ent £8of tlhe chinpssitiemes resiégﬂoin daigoht wherenstharbkoxy- or silanol-
funcgg%?rfl El@ig%% ogxgn%lfﬂge)r%ig%eg QC%L acét!&g fulg%tlpﬁal i e.%ﬁelgb.ngn?cﬁ ee:poxy—functional
ingnedirespb&ietdlmsaismthni t dlsti d’a)ntahrmr n’ml;Bthfa wuhhgragemriprdlsﬁomgi within a
gre i.ents sel ect ed fro nsi sting
sec?ﬂ %er ziu}d| ‘fvgq.rgm 8|09%tﬁ1@t§ o IHae qs (ﬁg?cowg 8@1{[918?@ are comblned
togetl4f§ tP ks the RABT Bossaiiked Q{?&?ﬂlﬁ@ﬂ&%lﬁyxaﬁgﬁh)éﬁﬁdapﬁk&ture
agents, wetting agents, antisetiling agents, |ight
stabilizers, air rel ease agents, dispensing aids, and
conbi nat) ' ons ”I%QS?BE\%{)S tlg’r}as ﬁ%c {1*&99 aﬁlel 1%6?&1’1% ffillél Lﬁlxount of the
Cross- Ilnked no red epoxy po yS| oxani ee conpri
alkqxlye Ostselp@oldﬁnctxooaibkiﬁbm mmadilktexyeetmcetate funot10na1 1ngred1ent and
tional. sil r.medi at e;
ora o BB SalRGL W Bt P0G S ERG TN EF o §Poxy-functiona

1ng1@d)1laﬁﬂ stulifg agegt Ddeeta@bad fahdonst b0M8;alkdxfgbe Eilllaﬁilal $urRféhal silicone
oxy functional ingredient wthout

mtege?%}frtse% iFRRTES MOWED ? ESPOnd seniaiies, Apd phercic Biftspigats of the first and
secdrfdgfoﬁféirﬁzfg ste cBmbid RIRER E‘oefoﬂg; %ﬂ‘@hﬁlry P¥s AL NG dBne polysiloxane

hem a. curing agent” sel ecte e group
chm@unbﬂsmnmg of am nes, arni nosilancs, ketim nes,
al di m nes and. m xtures thereof; 10 wher ei n during t he
curing step, the am ne reactive ingredient and the

epoxy- f B0ct omak composition as recited in claim 15 further comprising ingredients

selected from the group consisting of pigments, fillers, solvents, rheological modifiers,
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i ngredi ent each react with the curing agent, and the

silicone i ternmediate reacts with the amne reactive

i ngredi ent reaction product to piuvide the fully

cross-linked nodified epoxy polysiloxane. 15 32. The

method as recited. in claim31 fu ther conprising

using an orgaronetallic catalyst during the step of

curing. 33. The nethod as recited in claim 31 wherein
pla{tlc‘i:"ze?sur St g%nésA tﬁ éoq?}gtq%g%ts,a\g/tet‘ltlgglatgg&ts ﬁntbsletclllln}ﬁ agents, light
stamhﬁerr@ laft rélbzﬁ;e a?mg dﬁ@aﬁdimg\/zﬁds, aRgE@abieNions GERIdfses an

aeet oacetatc-firneticnai ingredient and the resulting

pol ysil oxane is cross-linked nodified epoxy enaniine

pol ysi | oxane. s fRui omdias a 6 sl hiskifld

conposi tion conpr|3|%g a g? oxysiS or ified E62P Polysiloxane
conggirisangothe fstape toif oprhbigingi ewrtkoknt er siedbfuastiatal kidiaste omemediate;

.am e ctlve i ngr.edi ted fromthe ou :
i O At R b B R e  E TA Pah PO e QifRetate functonal

ingadfeyitsaing afltdpbleﬁ fumﬁbndl g &dite mlﬂiouﬁdi‘tﬂylmexﬁlﬂétﬁﬁlahty, and curing the
t her eof : an _epoxy-functional ingredient; -4

30
condiRHgEragiEns s B SETER CrY SHLY 1 2diiBl P besi gwrrggag@fn selected from
the ﬁiﬁ%@nmsﬁﬂ% Q)Qsdnluﬁ&esdmlﬂo%ﬁalllész KEéiRings, AdiHibdY InCRiAls thereof:

m xtures there: Ff; and. water, whérein the am ne
Wh¢r@acd¢rm Fh@g@lé”mgeﬁ?p,l thearmize ek edivetiagedicnhend dhaieposy-functional

en I h mcal f rnula

e BB e ¢ R P cor i TRonr Pl grsperin e
amige oexstico ngrstidnngeaofiomeroduticto grovije steefully ciddspoky®hlvified epoxy

la.d ur et hane pol yners and diluents, and any
PO AFBXy - f unctional ol i gorner or pol ymer capabl e of

beiing functionalized with [ OCOCH2C OCH2],, where "a"

is fr-"111 1 to 10, atlrl where R2, is ,elected from

the gr OL@- Coﬂ"@psmeﬁ@dops yadied g clagnd31l further comprising using an
orgGHRANECORF, Al 1l %%cmc{ﬁ ng up to about 6 carbon

alons 5 36. A ast - cur fied sil oxane

conposition conpr|S|ng about 5 to 50 percent by

wei ght f | kKoxv.. or .sila3: bnctional .s ne
ot o redrat o118 retogtns o i Fpfn 2L PRRiE O RS gprifeatef B thrmicd ou
at agibeenatEhiperangact i ve i ngredi ent

34.  The method as recited in claim 31 wherein the amine reactive
ingredient comprises an acetoacetate-functional ingredient and the resulting polysiloxane is

cross-linked modified epoxy enamine polysiloxane.

35. A fast-curing modified siloxane composition comprising;
an alkoxy- or silanol-functional silicone intermediate;
at least one amine reactive ingredient selected from the group
consisting of acetoacetate-functional ingredients, acrylate-functional ingredients, and mixtures
thereof;

an epoxy-functional ingredient;
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sel ected from . he group consisting of

aeet oacet at e-functional ingredients,

acrylate-functional 20 ingredients, and m xtures

thereof; i to 50 percent by weight of an

epoxy-ftuictionai ingredien; to 30 percent by weight

of a curing agent selected fromthe group consisting.

of am nes, arnnosil anes, ketimnes, alditnines and

m xtures thereof based on th tot al ht of the

Composi L on: i35 fevbr g ASRshe Cetrh g SHotTE ol amines
amBbixad) R @I Sl dindies BhEReds Bi¢reeomhiini ng in the

presence of water: an al koxy- or sdanoi-functiona

silicone inte%#fe d ate; with 30 an

acet oacetate \I/}'I{J?&L' t‘HQ né r}ga{c‘?i% qﬁ‘éredx@fﬁ is an acetoacetate-functional

epoxy-functiona |ngre a curing agent
ing@dieachae/d:hg‘th@gmdrdd@hgnwalpfonnmis| stl ng: of am nes,

anitnosilartes. ketnnrnes, aidimnes and m xtures

t hereof, wherein upon conbining the ingredienits, the

ac. et oacRL,RICOCHREVOMB],R,5 ingredient and t '..hl-

epoxxy-f:-[nctional ingredient react with the curing

agent and the al koxy- or silanol-functional silicone

i nt er medi at e L0 § @M etédLeldyﬁ&H rgd %ﬁﬁg L8RLisME & ddMiic, polyester,

having a fully cross enam ol ysi | oxane
polgdikeri ead usttharst gcplemewhgrdgdﬂum and any hydroxy-functional oligomer or

ac.eto ngr t.he eral
pol B BRSO bt b R pOBRE OGP0 Rt 1 0 10,
andlﬁ\’/here R;S isekecteedroh the hiouphengistmgp of Gpdogtn, r@dO(farbon -containing
acrylic, poI ester; polyeter, and urethane pol yners

gD&WH"HF@d@ﬁPé oW A AER P oxy- f unct i onal ol i gontr or

pol ymer capable of being 1.5 funetionalized with
[ OCOCHi 2COCH2] . -whe: e "a" is from1l to 10, and where
R. is sHlecthdst @@m&m@dlépcbubxemnmqsxﬁ@n@pmhyan@gen

and carbon- C%@égﬂ § '&Q %OC QUB? bﬁa\x{%g%. #Jp al glk%PguEr gllanol functional

carbon atons -cari ed si[oxane
mh@nnpmsmmmkmbprepared by conblnlng in 20 the presence
of water: nnai__sili

i nt er medi at e Sﬁ pegcﬁntr togtaéq?qsi roggtapgp]eareac{] ive ingredient
seldcRr st @I groah cERMXMpidfmet tbzﬂi@&'te funeti@@l 8ipkediditd] adrylate-functional

mg%%%%ggmgﬂggkng§h§§£g fromthe group consisting o

1 to 50 percent by weight of an epoxy-functional ingredient;

1 to 30 percent by weight of a curing agent selected from the group
consisting of amines, aminosilanes, ketimines, aldimines and mixtures thereof based on the

total weight of the composition; and

water.

37. A fast-curing modified siloxane composition prepared by combining in

the presence of water:
an alkoxy- or silanol-functional silicone intermediate; with

an acetoacetate-functional ingredient;
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25 arninosilanes, ketimnes. aldirines and f ixtures
t hereof : wherein upon conbining the ingredients, the
aceteac:etal.,-functi nal ingredient and the
epoxy-functional ingredient react with the curing
agent: and the al koxy- or sil.anol-functiona
silicone internediate to force a fully cared
protective. filmhaving a fully cross-1li!;ked
enar ni ne pol ysi uct ure, 30 wherein
t he aeetoacet%%égﬁggg?ﬁgﬁghﬁgj?%%%r Is an acrylic
pol ynmer, and and4@. curifgeagsinh sellaeted:rfm adht¢ gsdupuconsig®ing of amines,
cross-l nked c epoxy e:rllnnne

a“&%ggéF$§§§”%%” %émn% fESPﬂéEWF3%5 di fied siloxane

eo rlrositionwheepangs bymeiamai Me ﬂﬁ%ﬂe@lentg’ {RCaRIASERNEGunctional
ter: an alkox% or silanol urehonal silicone

ingr ?ﬂ@’r‘ﬁé heespoyy-fnctignp] dpsediantdetca téthilhmedringragent and the alkoxy- or
sildrRORERESTH isilRBnE R Kkl It pal hﬁgr&ﬁé ]gﬁ)tecﬂ\%j ﬁﬁ}n having a fully

curing agent selected fromthe group consi stin
croggriinkess], enamegrokisHersink ahesical swetiurayi nes, aldlrnlncs and

m xtures ther
i ngredi ent s, ‘?ﬁérelgcdé\ég geaf’ %gotﬂw%ﬁgadﬂgﬁgie?ﬂ@sé@ gppral chemical
foramth t he epoxy-functional ingredient react with the

curing agent and the al koxy- or silanol-fiutctio;ra
silicone internediate to form a fully cured

protecti R%[@Cb@if}@‘d%]a%hwhlzr)éRzgr oss-lilted enal ninc
pol ysi | oxane chem cal ‘etruch:re,” 15 wherein the curing

agent t, |cther includes a secondary amine. 40, A

: n ed

is e)%\%{(:eg in1 % géIB%; Eo Esgn%?% gér Al poilyes{T%J P! yegnrslr a%) eLE%E)ane polymers
ancbrdlhlehian adndf ungt hwlaky-sﬁmﬂcncMe ollgdrﬁdfrr’r&ﬂl ablgiewl t4paBkO of being
funv\h? Z? \g%ﬁﬁégb;ﬂzcgglﬁ i W eﬁg ? :freo?rlélﬁ rt](t> ?0 eglréew}?gre Ry is selected

frop@ prdupnéohnbionad of RETEEHNeBhd cABsh-BortMhinD %T@.Qﬁ Maving up to about 6
sel ected fromthe group consisting of amnes

carbHO&F | anes. ketirnines, al dinines and m xt ures
t hereof; 25 wherein upon conbining the ingredients,
the aeetaacetate-faller i ral ingredient and the
epoxy- f uict i ch@st-cwyredbdificd sdaahe vorhposithe @earetby combining in

he al koxy- or silarloi-functional silicone
meﬁggg%ﬁggqgie o fort, a fully cured protective film

having a ful lap all@k@s&élllaﬁﬂﬂqan&fbﬁﬁl, iIRRSn® Bt HicHRXAREth
chem cal structure.
an acetoacetate-functional ingredient;
an epoxy-functional ingredient;
and a curing agent selected from the group consisting of amines,
aminosilanes, ketimines, aldimines and mixtures thereof;
wherein upon combining the ingredients, the acetoacetate-functional
ingredient and the epoxy-functional ingredient react with the curing agent and the alkoxy- or
silanol-functional silicone intermediate to form a fully cured protective film having a fully

cross-linked enamine polysiloxane chemical structure,

wherein the acetoacetate-functional polymer is an acrylic polymer, and

- 49 -



10

15

20

25

30

3G 41. The conposition as recited in claim40 wherein

t he epoxy-functional -50 ingredient has a reaction
rate that is different than that of one of the
acet eacetate-3i 7netional ingredients, the difference

in reaction rates producing a fully cured protective

filmhaving a |ow degree of surface gloss. 4 . A

fast-Quj-irt ; TC3od: 178d. sil oxane conposition

repar.e .conhi ning. in .the presence - about :
wh%eﬁoa%og}b%\rﬁg%n $ c;/%ur\?ve ?Ognllﬁns‘g?ﬁ aa&&l? ffosgrll?lj(em%l%/ﬁlc gpogcy enamine
polgdiloamat - f 7nctional silicone intcrolecliat ; wit') 5

to 30 percent by weight of an ace! oacefate-

function-al ingr; dient; 10 1 to 50 percent by weight

of an eppxy- fARGEL@NR mbMAEE Sl ®Rhe cAAfbsttidnDrepared by combining in

percent by weight of a curing agent selected froni" the
the greseijse of Biat'st i ng of arni nes, arninosil anes,

keti m nes, aldi mnes ar 1 - .Qn. the

total weight agfﬁﬂqﬁoo%gl%%@sf? #%ﬁ?l W?’E?gg%r&%g%%f Wit

cc?nb76ng t hemniakttogletafd-aihceonal jngredidne a;

,acC?BGizal.f;-1tEr34:.11or:al,. 15 ingredient and the

epoxy- funci i d???e?lpoﬁ‘)ﬁé'P@H‘?‘@ﬁlrl_gFeélé > with the curing

agent and t hemnal XQxding ApentSidi@RQ fibin ARL bRAA! copbikii€ORE amines,

Internmediate to iornl a fully cured protective film
amifgsijapgs, emines, aldingiss 2nd mkdwrea ig®afine pol ysi | oxane

chem cal strigldiie pdg- cohuihHAM MordRhOInE abibdcbtate-functi

cross-1inked rroed'lglﬁiugé ecp?o%q/?ﬁpgl ys;a{gchane’g(a%a cttate-functional
ingiedrept a18i thg epdvey-Shepmabingradombraacingith Bet s apert cedthemnikoxy- or

st B, B0 o S T30 o S Nst R ovine o sty
cro@MMinked keasink Welysildkgheélicafital sSeh@eted from the group

consisting a etoaeetate-furietional jngredients, .

acryl ate furtttsrgniic GURGE agrné firder Bstpdps ¥ sagpadary amine.

thereof; and | to 50 percent by weight of an epoxy-

ftirctional ingredient; and curing the conbined

i ngredi ettt s ik fasheurpizesedified sifoxant egmpgpitaadirerprasbit ¢ombining in
theé%@&celof(wgte@o percent by weight of a curing agent

el'ected fromthe group consisting of am nes,

am nosi | - anesin akleiiynomeisnol dudhivinalesli@nel imerkiediaes with

t hereof based on total wejght of .the. conposlton;. . .

whor oi n_ dur | ot HEEOFFEUERIES et Gt 8hotiige includes an
acryllb polgdient and the epoxy.- fi7ntional ingredient each

react- with the curing agent, and the silicone

i nt er medi at e Aeaersiungiiongl ngecdigitine reacti ve

i ngr edi ent r ea?lﬁtz.i %ﬁrigé %ggrftt sl @t A¥h ﬁTet gi%ué u(l,og%isting of amines,
cross-1linked nodifie epoxy polysil oXane. -
aminosilanes, ketimines, aldimines and mixtures thereof;,
wherein upon combining the ingredients, the acetoacetate-functional
ingredient and the epoxy-functional ingredient react with the curing agent and the alkoxy- or
silanol-functional silicone intermediate to form a fully cured protective film having a fully

cross-linked enamine polysiloxane chemical structure.

41.  The composition as recited in claim 40 wherein the epoxy-functional
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ingredient has a reaction rate that is different than that of one of the acetoacetate-functional
ingredients, the difference in reaction rates producing a fully cured protective film having a

low degree of surface gloss.

42. A fast-curing modified siloxane composition prepared by combining in

the presence of water:

about 5 to 50 percent by weight an alkoxy- or silanol-functional
silicone intermediate; with

5 to 30 percent by weight of an acetoacetate-functional ingredient;

1 to 50 percent by weight of an epoxy-functional ingredient; and

1 to 30 percent by weight of a curing agent selected from the group
consisting of amines, aminosilanes, ketimines, aldimines and mixtures thereof based on the
total weight of the composition;

wherein upon combining the ingredients, the acetoacetate-functional
ingredient and the epoxy-functional ingredient react with the curing agent and the alkoxy- or
silanol-functional silicone intermediate to form a fully cured protective film having a fully

cross-linked enamine polysiloxane chemical structure.

43. A method of making a fully cross-linked modified epoxy polysiloxane
comprising the steps of: combining: 5 to 50 percent by weight of an alkoxy- or silanol-
functional silicone intermediate; with 5 to 30 percent by weight of an amine reactive
ingredient selected from the group consisting acetoacetate-functional ingredients, acrylate-
functional ingredients, and mixtures thereof; and 1 to 50 percent by weight of an epoxy-
functional ingredient; and curing the combined ingredients in the presence of water by adding
to them: 1 to 30 percent by weight of a curing agent selected from the group consisting of
amines, aminosilanes, ketimines, aldimines and mixtures thereof based on total weight of the
composition; wherein during the curing step, the amine reactive ingredient and the epoxy-
functional ingredient each react with the curing agent, and the silicone intermediate reacts
with the amine reactive ingredient reaction product to provide the fully cross-linked modified

epoxy polysiloxane.
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