0 1 DEC 2006 PREPOLYMER COVPOSI TI ONS AND SEALANTS
MADE THEREFROM BACKGROUND [0001] Sealants are used to
provide liquid and gaseous barriers in various
applications. Such applications include bonding of
dissimlar materials, sealing of expansion joints,
assenbling curtain walls and side walls,

weat her proofi ng, constructing roofing systens, and
sealing the perinmeters around doors, w ndows and ot her
bui | di ng conponents (i.e., perineter sealing). [0002]

o RRoL SRR OV ERANG i SxE AR R REL e e g om

conp05|t|ons general Iy contain end-capped pol yuret hane
prepolyners and, usually, a curing catalyst that
pronpbtes a cross-1linking reaction between the
prepol yners when the seal ant conposition is exposed
to atnospheric noisture. Upon application under
normal conditions of temat@kommnd noi sture,
one-part seal ant conpoSitrons react to form tough,
pliable el astoneric seals. [0003 Sealant and coating
[0001d onpos Seilants axeused ihpipvids Jiguid PPRE jbamieR in various applications.

Such p%p?j%?{]t o!ngsmcl\tm gﬂgygﬁg‘%p?f cﬁggﬁﬁﬂi?aﬁfateﬁﬁﬂkarséa}iméubf albghsion joints,

elr i cations. Such COfT'pOSI t1ons
asqenﬂ'h]mglodrtalbewﬂlsl andt sidbevafis ckeaffedproofing abmﬂmgm mqﬁegssy@tpms and

rld es and stored for rela el ri
sealing, i, PR MBBTb AT OrEBIore it pire PP e Bl perimeter
sealifg®s a result of cross-linking). Wen applled as a
caul ki ng seal ant or coating conposition, they should
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forma relatively tack-f

re rface soon ter
(00023ppl | GBERAT CHESBRN G RpiEr STE TG O GFGPHE ety Moisture
curabft) BH4- garF Héa?an‘f"'c@rﬁﬁéﬁtﬁn@ %eﬁé?ilgﬁidnﬂiﬂn et cé@ bb cﬁ?uﬁéfth‘aﬂé Prepolymers

an acceptable tine period h conposi |ons shoul
and, el @ queingsikiBlS! thai promietes 21cress- 1@@@gzemonén9mn§beap@polymers

& YAl C g :
when (Rt el colBRuBy i iR B BRosflia, ASglu, 2URER applioation wnder
normalehaifibnobf cagieratgrei andtheistore; edephdtsealmhiowhgobitives react to form
suff|C|ent elasticity and flexibility to w thstand
tougheRI&Qt?s‘? e deddnt racti ons of panels, etc. with which
it is associated during tenperature variations t hat

[0003:3 esul t sEAam el i dpatAL c6h 5 d2Bigbly0 hivel b SbabthatibMf properties
orces that cause  panels th which it is_associated

which rgnder ghempparticylagly suitable for theu' intended applications. Such compositions should
be able to be packaged in scaled containers or cartridges and stored for relatively long periods of
time without objectionably "setting up" or hardening (as a result of cross-linking). When applied
as a caulking sealant or coating composition, they should form a relatively tack-free surface soon

after being applied and exposed to atmospheric moisture, and should cure without the formation

of bubbles within an acceptable time period. Such compositions should adhere tenaciously in the



[ 0004) Pol yurethane seal ant and coating conpositions

typically are based on isocyanate- term nated 01 DEC 2008
prepol yners. In sone cases, such prepolyners are fully

or partially end-capped with silane groups. In

general, sealants nade with prepolyners that have been
100% end- capped with silane groups are not

sufficiently flexible to sustain |large joint novenent.

Accor di ngl, prepol yners that ar d capped with a

curedoiide it ™ é‘# Yﬁ“e&i PEHERGHUPS 25108 %ﬁshag\mﬁ’ruﬂh peucrete, marble and steel

sur @e\%e']l‘lfeus!eg'éﬁty r hioge Rkt st Pive sh@ﬁ\éﬁnpammy and flexibility

ope thoug seal ants nmade wth prepol yne
to wittstand sexpansés aaddcontipions wf tphnels, cberbwitlatvilaeh df ISSaskca:med during

and t ou
tempigtyfiptaR AR o N HoaP bR cpARE B8R RERand pind fprpes that canse
pan€lf itk waiixh iy Bl akslavddes fecomroded to extrene weat heri ng

condi tions of high heat, high nDisture, and prolonged

osur to. .UV radi .Such se an S.C n al,so
oo POt Bolypiirils iethuh i e nt S B bR s ed e Socyanate-
termi¥idied Epdinase. Eﬂrﬂﬁﬁﬁd ¢a9d3| Such I@%@@g@sﬁﬁﬁe kﬁﬂl;sdrt;faﬁmy%adicﬁpped with

reversion or degradation of the gnerlc chains th

silangrBEOHF e SL AT S@ﬂ@t&w%wg%aﬁawe{ BRvertpren ) 8@‘{»&@%%1396(‘ with
silarfe! Qio'ﬂg s Qfe HQ‘! 'éﬁﬁt:ﬁﬁt‘i‘)‘? fféii%[éo 'toy @ﬁs‘ial.ﬁ hatoe hj@iﬁ@ IH@@CBJent Accordingly,

partially end- capp€ i phati c "al’cohol

Preptoa@w hat caze d:'@gr @mﬂi:l wﬁhng @ﬂl’@ﬂ@@éﬂ qfatilene Lgr@vanyanmw ether groups,

X S f . sSu r
partl%e)g.ﬁi a?lplg%ﬁ%pgfglglpol O%%p nhg& bf;tﬁl ?%]Jelo e%.r e%g.no %g 96%1’5‘ oslgade with
prepbl}mers thetdhae beml end tappad) vith ardmbination bitkiiand @slsaliphatic alcohol groups

bave, apaaEe HrEDRDA P PaReS RO diiele s SRl ik fd Sellow when

expo%@&tosemetd@ W SRR £ doRiRnd %mgﬁ Heh @ Bidhl thdistulNe bhd Prolo ged exposure
Lgepol ymer conpositions that have enhanced hea
to

cedighonst JBEh isealandy eamplse lages piransthe whauwkpgeyd (O tifege weathering
condx%.l\%% JfQQ&Z]unJélﬁatHE ?ﬁﬁ@tzs éaﬂvb%%@{}te@ rt@}’évgx%?bnaor degradation of
prepol yner conposition for-preparing a one-
the polymsdriercbaiosithabire pesalt anthe cardéiesianeé or coat i ng, and a
nmet hod of maki ng such prepol yner conposition. 01 DEC
)0 h ol 0NRASLL | I S a. ..
100087y ur oL Rapev e SPERE DY PRI gL, ARG R partatly enc-
cappsd Imﬁahgmmu fatcot6l end eﬁpﬁa}srbaﬁ idefradyf dusink to€agg) HtdilAROwhen exposed

cappin rou hat, have been deri.ved froma
10 bgh BeAo o arTEPay TR AU BT SOGPERE R P Bost prepolymer

lose ﬂﬁi&qﬁe%ﬁamca@fstr g]@i"ﬁﬂ'as?e 1k QeRAesirdBief erabl y, the
ar omati ¢ al cohol has mol ecul ar wei ght of |ess than

000. The silane, | .
[0006] Accordingly, it is desirable to have new sealant compositions that provide

elastomeric seals with improved weathering stability. New prepolymer compositions that have

enhanced heat and storage stability are also desirable.
SUMMARY OF THE INVENTION

[0007] The present invention provides a prepolymer composition for preparing a one-

part, moisture-curable sealant, adhesive or coating, and a method of making such prepolymer

composition.

o



end- capped prepolynmer is fornmed by reacting a
hydr oxy-term nated polyneric material wth an
aromatic or, preferably, an aliphatic isocyanate to
provi de a prepol ynmer having term nal NCO groups,
referred to hereinafter as the "original" NCO groups.
The resul ting pol yurethane prepolyner is then
partially or fully bl ocked or end-capped by reacting
the prepolyner with a sufficient anmount of a sil ane
end capper to provide a urethane e .
[000%]i ch 533 pEePO m°8fnpf)ﬂ§ ?’(?LB?IHSST g@%ﬁég& el Oe)ﬂ.n er that is end-

cap{;ﬁp@ﬁﬁ siin pr&tips 3P @ cBmBiaton bOARNE glonpt hubendoappime wWepe that have
prepolyner is 100% end ca ped W th silane grou

beet derived o by Aephal end pe AMEWHHICHEEA iR ReTeialeias PR %’Fﬂegs of aromatic
alco?xnﬁ,pﬂefc?z{b ah he. ALRIRL LitoiRdl GNP holeBullf R¥igHEoMless than 2000, The silane

conprising an excess of unreacted aromatic
endaiaplsdﬂqire;mﬂmnetrhe fqymes d)lyymhng Thydrhxstermgatd Polimesrie maerial with an

BG5Sl AR SRR BB oEp ot o

grouy, Péf@f\‘édj% %elféﬁﬁﬁ@fshi ithen® dﬁ?g'iﬂml’l’ NGQ@ gpoupax cEbs refiting polyurethane

aromati c al cohogl
prepaioerap iea KA &1 Qo PR BA-cEred By 5Pt dhe pigpolymer with »
suff?e;&l@’glltnb&t 0%'3.(\895][@ end!capit? to ﬁobﬁl@ R3olphedtiane phgolymer in which 50% to
ner that is partially end-capped with sil ane
IOO% mfuhcsongtw} N§D groups a6l capipeth wWith sBane PS¢ al cohol in
the presence of an aromatic al cohol to provide a
[00§9ﬁnp03| & 81'3[9§ ofLps é’vﬁérg %eaﬂ}e;ﬁgﬁﬁésis ‘Pf)O%‘%ﬁWEﬂp@d Jitahe groups, the
d a prepolyner I's end-capped wth
prepdyérnatthancafibiséd witk agsufﬁ‘psr;t @Iqunhaf itlee wowhelalcahd to provide a
aromati c al cohol grou rnati. t
compesat GHRPIY ?’% d?tulnﬁ t3‘7§en caﬁipcégolvelg tg Rhe,piepgigmer- In those
cas&ﬁ%&?e%h@%&‘eﬂé@nﬁ&@@b@dalw érfd-apped wilhaildne graipsothelprapalymer may be
t he absence of an aronatlc al cohol to gBOV|de a

reaqideyih yrmetie Haabol o REAYde & FYBRPSHOPIFORPTITBHTR REETR] "pmatic alcohol
andsai %%P(ﬁgg&oﬂﬁﬁls &Y ahlcRhRrb Witfh %%Qina@cfrpb'f)&lan@@odpb%ﬁd aromatic

romatic al cohol gr ovid
alccﬂnohmspst i wcm@m‘piy, ghaprepelymge ée%,lsafarta%l n@tdr%P%ﬂdcw% silane groups

ma cg éqt%gtgﬁenglp Qlﬁ:ﬁnguc Ql%lyolf ttlmsa]g%?eﬁ%ogp o) Watlc[a@%gﬂm provide a

percenta roups t hat are
conPBsltiGRRResisWgta cxtdsanfarogitie pisohol el 4 mblymfsr throivebd-capped with

al cohol that is conpined with the si e-.Cc ed .
a copinptipr phulBe eigHRh BMRAREF 2iFQhe! ARTATGIE i BIFORON BBy, 4lsematively, the
prep%% A% ?ﬁénﬂﬁ& ecn@-fcaﬂﬂ%@ Wi Sllan@ferdi}@ R4y B RéblctelAth an aliphatic
he

groups iIn prepol yrmer. Thus, since the aromatic
alcoablcioltid absrice of emetomatie AlcNTD teypripsls ameolype thajd erdhgppped with a

comBRRRGH ghens RapRy EHRHER: HER! LA o RO UG RERRE an aromatic

alcohol to provide a composition comprising an excess of aromatic alcohol and the end-capped
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polyurethante prepolymer.

[0010] Depending upon the percentage of NCO groups that are end capped with silane
groups, the level of aromatic alcohol that is combined with the silane-capped, polyurethane
prepolymer is from greater than 0% to about 65% by mole of the level of the original NCO
groups in the prepolymer. Thus, since the aromatic alcohol will react with NCO groups that are
not end capped with silane groups to provide a polyurethane prepolymer that is end-capped with



both silane groups and aromati c al cohol groups, the

excess of aromatic alcohol in the conposition is from (41 pec 208

greater than 0%to 15% by nole of the | evel of

original NCO groups in the prepolyner. [00111 The

present invention also provides seal ant conpositions

and coating conpositions that are made with the
boﬂg Osﬁﬁrggltgf [ epo'dy%g%mg(? @co?nl: or\llgs,;rﬁ:\%ns)gc%L Q)tf aIOIflﬁtlc alcohol in the
comfposifiemts fune prhigfian Omd§% byompleaffdhea]eudttﬁloyngtnaf NEO groups in the

increasing the cure rate of the seal ant conposition or
prepofdnoat i ng conmposition. Preferably, the seal ant

conmposition further conprises a reinforcing filler.

[001a)t | onalthy, plebéht S @FkAdEn CAFBPqbHEN scﬁl@ﬂmrdoﬁﬁﬁsxﬁlﬂ@s Oatnd coating
nor e of an adhesi on pronoter, a rheo ier

compositeny hatasn ey with shoprasent R7eRYBFT ¢ Smeeo Iif%i St composition
and pJogﬁlgtcoB%&mnymopsrfs? :Hg(gigésérﬁrbre &NLorRUERRA] Lh@PNa catalyst for

ati conp ave 1 nproved weathering
incresig the eyre rhteaxf theet mlam w]npm@omvr sheaawiating gomposiiivap Arefgrably, the
ns t
sealgrﬁ CC8HC]8EB8 é.u‘tgn nﬁgﬁcg cg]ﬁol?éﬁe déﬁt?/&ﬁiﬁ&a%? E?atéén? composition

comptitdsige bhRofy dfan raﬂhesmalpmmote:o apgeslogy oxwdifserca mristird smvenger and a
nmechani cal properties, such as high elongation, |ow

UV 58 ‘l]}FEFs and excel |l ent adhesi on. Because they are
solvent free, the prepolynmer and seal ant conpositions

(oo} the rm@s%E enkt NYRPHIyRIRr ac@n;adsmn,emehrann neonipwkitign, and coating
friendly. . TAl LED DESCRI PTI ON OF l—l

compogig) havsdmprarsd eatheRRgBYr Raahiagh W&f@@&% as compared to

com%gm&%' fhOBS Bl goﬁt&nsﬁééﬁ%om&mgﬁﬂ' RS sé‘eﬂﬂltsc @k 1ahd formed by

onposi tions conprising the present prepoly
moxemrmmgummesewmvms@@mmp ?rc@uemmzd]amcnl prAperties, such as
e e present v d

nietf SR5ERIont s MR i PO oiBrdt “HcBsBRLY B sotyen froc, the

preml}emhylmalaﬁomsﬁmﬁmd thopmpsentmveartioampaiso tm‘\nronmentally friendly.
unreacted aromatic alcohol, referred to herein as an

excess, and ’ \Vaag=\¢ rm nal
ends are fu|§§f3h§ﬁi§%§§%%2 |c§%$§ rnigﬁéﬁghgroups or

with a conbination of silane groups and end capping
[00XBjOoUps tThatprbaye ipeation eftlatesdtof rpmpotylmearocommsmons and to sealant
arqnati c al cohols, or one or al coho

comgpS ORI CHARE ST LS OB IR B BIeR ! QPR SORRas ons

one or nore aliphatic alcohols. The prepolyner is

PREMMerosm@mydr oxy-term nated polyneric
material Wth an i socyanate to provide a prepol yner

chai n havin g ou t he. ends Epereof The
003143 i ,ng oné aspect e pﬁ'esent invention provides prepo'lymcr compositions with

sul ti
improved storage capabilities. Such prepolymer compositions comprise an amount of unreacted

aromatic alcohol, referred to herein as an excess, and a polyurethane prepolymer whose terminal
ends are fully end-capped either with silane groups or with a combination of silane groups and
end capping groups that have been derived from one or more aromatic alcohols, or one or more
aliphatic alcohols, or a combination of one more aromatic aichohols and one or more aliphatic
alcohols. The prepolymer is made by reacting a hydroxy-terminated polymeric material with an
isocyanate to provide a prepolymer chain having NCO groups at the ends thereof. The resulting



4 0 1 DEC T96 pol yurethane prepolynmer is then reacted

wth a sufficient anount of a silane end-capper to

provi de a pol yurethane prepolymer in which fromb50 to 01 DEC 2006

100% preferably from70 to 100% nore preferably

from85 to 100% of the NCO groups are bl ocked or

end-capped with a silane group. 100151 Suitable

hydr oxy-term nat ed polynmeric materials for preparing

E; 5 leMUERbRA ilane end-c

Pl B e R o  sfzne ndpepper t0
providet 2 polfyurethano peepolyet owbichi frash bdi tag 0BYI. yeaferably from 70 to 100%,

mord BeSrtly SRR oot 8 afo Bduy bl O IcE cnBoped with a silane

groupf rai ght or branched chain hydrocarbon. [001. 6]

Sui tabl e polyether diols and triols include

ol yet hyl.epe .ether diols .or . triols, .polypropyle .

100180 nér - P BIERE Oy Srnalnd RANRS Ry G Riris B e present silane
end-&dpb&d, polyReIhane pfep y e nAechihere ndliliohisedad di,rtiphsd tegddunctional

bl'ock copol émsrs of such diols and trj ol fb@l [0017] ..
polysla inelyflias pRPRy Pelltiprbiesiar PAIVYEACBIIS ROROI%dRd ghlyols comprising
two SIS )ﬁ¥dﬂo§§1:?rcgi?£;§§d PGS bEbrandHe8 BRGS Hydrb@mbap! y- basi ¢

y

acids Or an ides (for exanple, adipic acid and
pht hal i ¢ anhydride) _and polyols in which the h drqul .
[0016Junct i ohaleble ypodvethen dligle|apdsirigls iselape IPphysthyieae t@pls or triols,

pol r?g%}'(’lgiey?th&ro%l? RRofs, %l\ﬂgguﬁle%e e@%{tﬁ@s‘:&o%lﬁ ge%yﬁieﬂiﬂlﬂnylene ether

groups are urta or makin

diolsprr efixdt, \ane bloclperpblymersasfl syclpdiblseag fr@lsact one di ol and
trial. [00181 Suitable acrylic polyols include

ydroxyd - t.erm na ol yacryl ; \ ' :
A i L CER
prepd¥ed ﬁ?ﬁrmﬂﬁmtcyhic%_&n aﬁhﬁk‘idfcﬁ(fﬁl;/bﬂtrfplg, _a&ipiki)rlt deyd hlei(yllithalic anhydride)
acrylate_or the mxture of aboye. itable polyols
and Ayl Ok PAGD (o RAROTH ARCRRANED 9} e PP OIFHET BTRD ATt FoHer then 2.
prefe?arbl},bBS?é}CﬁﬁﬁdPJ}MQ&&féa&Jﬁ%ﬁﬁQ%&&okﬂc%U&& Ay QM0Xtlitable for making the
funetionalized pol ¥bUt adi ene. Ot her suitable polyols
a8

prepélybn partipdtncralysepratatonp dipl gl tipHr oxyl groups. [0019]
Preferably the polyol has a weight average nol ecul ar

["‘”%Ifiegﬂts esg&taﬁxé 9 1500193&0;?3 indiRdd o _y@.&eﬂﬁ@p{ﬂ%&m&taahryéates

t o nmake 'seal ant co SI't1 ons, 'S preferre
incluidtit drbeot lipaitedad, boadeerdatneiethylaayletcagethyishetioasrdete, ethyl acrylate,

2 g oSl U000t Pl CSRisg oo BT b e
hydrdXyBE@upehdahahighte bpakla hydaearban weigicludy aydrgeylVvizigibhalized

aver age_ nol ecul ar wei gh} of from500 taq 41(_1)0(8.
polybutadiene. Other suitable polyols include polycarbonates having hydroxyl groups.

[0019] Preferably the polyol has a weight average molecular weight of from 500 to
18,000. For prepolymers that are used to make sealant compositions, it is preferred that the
polyol have a weight average molecular weight of from 2,000 to 8,000. For prepolymers that are
used to make coating compositions, it is preferred that the polyol have a weight average weight

average molecular weight of from 500 to 4000.

[0020] The isocyanates that are reacted with the hydroxy-terminated backbone polymer

are organic isocyanates having 2 or more isocyanate groups or a mixture of such organic



[ 00201 The isocyanates that are reacted with the

hydr oxy-term nat ed backbone polynmer are organic 01 DEC o8
i socyanates having 2 or nore isocyanate groups or a )

m xture of such organic 5 0 1 DEC 2006 isocyanates.

The isocyanates are aromatic or, preferably, aliphatic

i socyanates. Exanples of suitable aromatic di -or

triisocyanates include p,p',p"-triisocyanato triphenyl

nmet hane, p,p' - diisocyanato di phenyl net hane,

isod)ARasr 1 decaangieg o GRVRRE oF PR P B isorvapatesy  Eeamples of

smtﬁﬁl@ra%iﬁancE&ﬁFﬁﬂ eHsoefanptee figdlndd pa pphﬂéolcjladaﬁ)oﬁﬁ/pﬁl@hﬁsmethane p.p-
i sophor one d||500é%nate dlcyclohexX met hane-
dnsacyanato fliphesyl, methere. narbthalens-Loxlispraraief 2. 4tolylene drisecyanate, 2,6-

tolyﬂsﬂ!& Wﬁ%@é}aﬁ&@ RICRBINBR fhefRY DSk BIRAG B eRY e ﬂlﬁﬁ&ict NScyantes are

bydroxy-term nated polyner and organic i socyana
isophorgee Hissocxanatenticrriehex rmathaneu .’ -ahidoqyrests uné mixtistes thegtof.
the speed of the reaction is significantly increased

[OOitll t he_ gﬁ Wafre I?Ife?élﬁﬁ«?r Iﬁgfﬁé ﬁ‘%})gl;ad(ﬁyl"&?xdlgtﬂe%aﬁf&y-temunated

a hi enper at u or ‘exa a tenperat
polyinet vead nor§dhid G@Cyanatestogethdri anablicm Emp%turc ahd tphmssure, although the

speelgl gg%ag%%li%nﬁs sxg%@%n{,]o e ?rde 6 tgﬁtﬁxg%)ggtr% rx:?‘:% o nixture is raised

to athighdt fohmipgrapir& o g&dﬁﬁij:lehélwmritﬁ"e MBetvaden BIEO! @PO.UR Stdichiometric excess
then reacted with sil ane agents so that from

of thasqeyanARIGISHr R FRYEDIS the PirOULEE? EIBRRYyT s NCO terminal groups
preferably from85 to 100% by nole of the ori gi nal

[0022@r i N ail"h&'@@ﬂﬁﬁ@@po@rh& Hak e aehiadl NOO! poapPR @haM bibted with silane

silane groups | es of suitable si|lane capping
cappirf3acntsisa ghah gem e 18¥%, m%ﬁerabbhfr@léaotkbl0%|rmfé@referably from 85 to

100%%@;‘&1?&98 e%g 1 tEll?ﬁnII %fd(?‘gﬁw h ecﬁ?r &h&éﬁ%ﬁ%&@ sdane

rein represents a su stltute
grougkb.i Phentples ofcsyitab(bsadilaphaippmg agmﬂa! anclateprr tarecnot limited to, silanes

a rad containing I to 10 carbon atons, a

C"”%%%‘ﬁ%g{ %E )2( R, or - %HRS- CHR6COOR where R

and R6 are I—HQ{R’CE} &(@Ri;g(al‘)c moiety,Jand R"' is Cl_io

organic noiety. R2 represents a |inear or branched

al iyitreineR | aghresalts hpdibginnh BEbstinited NighatQayclatibptitic, &3/or aromatic

r epyRectich Adicd] G@nadidiyd 196 A0karidh aom%secoﬁla@:ﬁ(onhzm ), Of —

ORSHRP A2RIcdoRMhes 101 atiURE abd &1 8PN DrdaAReHoiety, and R’ is Cpp

Copfpespanitpg to formula I include N

R’ represents a linear or branched alkylene radical containing 1 to 8 carbon atorms.
R’ represents a Cy.¢ alkyl group.
R = -CH3, ~CH,CHs, or OR’.

[0023] Examples of suitable aminosilanes corresponding to formula I include N-
phenylaminopropyltrimethoxysilane, N-ethylaminoisobutyltrimethoxysilane, gamma-
aminopropyltrimethoxysilane, gamma-aminopropyltriethoxysilane, and the reaction product of
an aminosilane (such as gamma-aminopropyltrimethoxysilane, gamma-
aminopropyltriethoxysilane, gamma-aminopropylmethyldimethoxysilane) with an acrylaic
monomer (such as ethyl acrylate, butyl acrylate, 2-ethylhexyl acrylate, methyl acrylate, methyl
methacrylate, and gly-:dal acrylate).



phenyl am nopropyl tri met hoxysi | ane,

N- et hyl am noi sobut yl tri met hoxysi | ane, gama- 01 DEC 2005
am nopropyl tri net hoxysi | ane,

gamma- am nopropyl tri et hoxygi ] ane, and the reaction

product of an am nosilane (such as

gamma- am nopr opyl tri nmet hoxysi | ane, ganma-

arni nopropyl tri et hoxysi | ane,

- a .
[O(ggmai C' MBE@%%%EB%& %ﬁ%ﬁg%ﬁ%@ﬁﬁ&%&g%ﬁ%pﬁsﬁ%&?&e reaction product of
a metapicsilene itht hyhderpdxidec ryd abe reavtivinyproduet pf ameepoxysilane with a
net hyl . methacrylate, and glyy :,dal acrylate). 6 01
sa?ﬁ%?%ﬁﬁ@& [ 00241 Exanpl es of other suitable silanes
i ncl ude nercaptosilane, the reaction product of a

[000%) gapt (Mifatihaﬂhse ofu p‘:épaﬁ?grqmd)ﬁmﬁ hargte prepolgimeize andasilyiled polyurethane
pr.o uct o epoxys! |l ane w t secon ne.
PrepJuRsT SRY DR mﬁ]l‘ee%%ieﬁge'%yg‘ljéu?%tt Han 3?53.);8351 o307, 3,979,344,
and®d1Eh 2325 YRR dreARdYpHr /b A BSn bRreRAhyder s are wel I known
inthe art. See, e.g., U S. Pat. Nos. 3,627,722,
3,632,557, 3,979,344, and 4,222,925, which are _ _
IOO?{ﬂcor porBeetsHiresiyIpydr Belesiars proobeierTre thesusentiged with a
suf%i%n\fhlaﬁ{o%ﬁt oP 8h Y8R0 6P hIERY &ﬁﬁ&e&é@&f,‘li.‘ég Eﬁ?}‘g?ﬂ‘}la’tcd, NCO

a sufficient amount of an al cohol to bl oc
groepsd - Ehg alpapolueanche pre @liphatie . alcaboh- @i piafereldy, aN@®@matic aleohol, or a
. Q . ~Ihe al cohal n n_ali ti .Gohol [
corfiBHES o6 P o R SrmECe Ehel i SR Acte QiR eshby, The -
blogkiaé polyuraitizie EPBBinict , dk.C Haqdr8paitleroOnBosd INOD Igfoups are 100% blocked
caliphatic al cohols. The, fully- bl ocked,pol yyrethane X )
with PIEGH FI{ARE BTOUPF OB Fommatwpéﬁaﬁwomﬁ 5t BipHs! Froyp & cqrebined with
2 subBQ%6: BLRGKESF anWrdRatR! 43861 Bi JréN8e IHRPPBRF cémposition comprising an

conbi nation of silane groups and alcohol groups is_
endeaprsdngelywictiane opreprlymer epd wiveasind gromgiicaglsapali ¢ Optionally, the
[ r ovi r. .C .tEQ i $i ng.
condh 800 ol B QS 8 B ARBIOIE AR O SO L M O

grogs effatieactad elighetic al@ptol.oPapdndingt upen tisolepd wif tinreacta@ WCO groups, the
t han 5.%

... Al §0 conprise a spal nount.,, i.e., le L
sty Rl GRB T o HAMEARE *gPBABG Hsp b B PaLe FlRbol which is
greaddrGRAI00% (HFeNBY RB1IPOMAe bHBINhENEID Bloupsiineds peHuléane prepolymer.

groups, the silylated prepolyner Is reacted with a =
Thup.dhe progpatff dgFraeted pr excarsaapyem2laphohin the rayudigroromposition is from
[ i a %
ol 09 LSRR, SR YR B B bl ol
Prefdtably, thehencanboitnredctadnr eacdse drapnatiead@bs] artbera¢shliing composition is

| cohal, in the resulti onposi.ti,on ks from_ qreater
greaff, Ji0 404 v melsf Y sl SPOLRES g el s et bk
t he pol yur et hane prepol yner.
[0027] Preferably, the aromatic alcohol has a molecular weight less than 2000. Examples

of suitable aromatic alcohols include phenol, 3-methoxyphenol, 4-methoxyphenol, nonylpheno},
meta-cresol, para-cresol, 4-chlorophenol, meta-hydroxybenzaldehyde, ortho-
hydroxybenzaldehyde, para-hydroxybenzaldehyde, hydroguinone, 1-hydroxy-2-propanone, 3-

hydroxyacetophenone, and 4-hydroxyacetophenone.

[0028] The polyurethane prepolymer that is partially end-capped with silane groups is

reacted with the aromatic alcohol at 80°C for 90 minutes to provide a composition comprising a



Preferably, the anount of unreacted or excess aromatic

al cohol in the resulting conposition is greater than 01 DEC 2005

2% by nole of the original NCO groups in the )

pol yur et hane prepol yner. 10027) Preferably, the

aromati c al cohol has a nol ecul ar wei ght | ess than

2000. Exanples of suitable aromatic al cohols include

phenol , 3- nethoxyphenol 4- nethoxyphenol nonyl phenol ,

nmet a: cres €sQ rop .
slaff o R AR L PO ROITRER PR P HefiFae of aromatc
aled¥al a Améﬁ{aﬂ)éylbeﬂ@%dlﬁﬂadﬂme Prypblaged thang, partlally end-capped with silane

1- hydr oxy- 2- pr opanone, ydrox Ceto n and
Eroumtiy AFSHRTER GpURBRRE D00} o LB ok PLaR ABbate and an aromati
aledBbf RO PR 54:N96 bR i ?i'dedeeQdc&ﬁﬂﬁﬁQ)nV"c&rﬁpﬁshﬂ%% polyurethane

groups Is reacted wth the aromatic al coho
coxﬁposmemthat rstfuléssextdecappcﬂ/wdleaaomblm afisdenecgyonmsiasd algobol groups. In

[ and b

oSk APSTPEt RIS Br BEBP I ol 0 A es7REL 7 Sof Mo SRR E Sombintion

of sﬁhﬁ)@&dxps Al talzoheltend ebpping freupo theipodnita meayheepaibjmedrwith the excess
1L.that é\g:gﬁ)rtlalllgl end- capped with silane groups is
of apqmatic fP#ati c al cohol or a combination of

an aliphatic and an aromatic al cohol at 80C for 90
[0029] nut es OptioRdlBY ittecoRpdSitip® alsb icoMpisHITAr in6istug: aﬁvenger which may be

pol yur et hane nposjtion that is fully_ end-capped
addgg pferibe SeASHomt EORTBIES 8f | BRENE: SASSIERTOL MEB IR 1 the  prepolymer

COH%BQH&? D LiROSiE IRy SREES %ﬁfy%ﬂ%&oﬁfs‘ﬁﬂﬁ% Y "Béxabrthyldisilazane,

00% end- capped with Sil ane %r olps or a conbi nation
0

paramlumel anoryll oispeyansid HTEdhololesng dawyﬁ»@teg {&DPs, diphanyl methane

dnsg qe W ﬁ‘g P&Iﬁﬁ%{'ﬁ? ﬁg)lw %ﬁ?&@@gﬁ&gl iotﬁ)c ?’F ggﬁ;rrle‘f preferably is

0.1 tbo]rq%)smdreprefah‘tﬂpoaduﬁ% ses a noi sture scavenger whi ch
may be added after the reaction. Exanples of nbpisture
c ! he pr epol yner
SE i d1 géﬁ%xym | ane,
nmet hyl tri met hoxysi | ane, hex anet hyl di si | azane,
[00304r at ol e amtisw hipeoty Ithei Iﬁeyemnednﬁoﬁ PrcSides atsedlare memposition or coating

di i.socyanat e DI i phen nmet hane diisocyana
compRERT G GETGHER] BENBF SR B TRORSE BT B opf TS catalyst
smtamep geaatﬂgf af ahabhy d11§1 1n 1d1ﬁébtal9°/011bm§flltﬁ1 @ilefiafeaind dibutyltin
0.2 % LANT AND TI NG COMPOSI TIONS [ 0030] In
bu(%ﬁﬁdﬁekmagbect, the present invention provides a

seal ant conposition or coating conposition which
[00FPNPr | S??eférgiﬁyprtﬁc?' efhlaRf GBRIpYIBSn CH RO @BmBhGiéh comprises a

curing catalyst
reinforcing filler. Examples of suitable reinforcing fillers include, but are not limited to, CaCOs3,

fume silica, clay, talc. Preferably, the sealant composition also comprises an adhesion promoter.
Suitable adbesion promoters include, but are not limited to, aminosilane and epoxysilane.
Optionally, the sealant composition comprises one or more of, a rheology modifier, a moisture
scavenger and a UV stabilizer. Examples of suitable moisture scavengers in sealant composition
are, tolnene diisocyanate (TDI), diphenyl methane diisocyanate (MDI), and polymeric MD],
vinyltrimethoxysilane, methyltrimethoxysilane, hexamethyldisilazane, paratoluene sulfonyl

isocyanate



Sui tabl e curing catalysts include dibutyltin
di acetate, dibutyltin dilaurate, and dibutyltin. 01 DEC 2006
bi s(acetyl acetonate). [00311 Preferably, the seal ant

conmposition or coating conposition conprises a
reinforcing filler. Exanples of suitable reinforcing
fillers include, but are not limted to, CaCO3, fune
silica, clay, talc. Preferably, the seal ant

conposition al so conprises an adhesi on pronoter.

[08B2]t abl e Tad laempcmmopx anrqirgragdi hycrhlxthg thé ptepalymen aimpomtlon with the

B S8R BRSPS RS i e

cohigtiohoglicheduded tBe levéls 6DmSiktfeen tReRANRRY EThetAbderd theatalyst and other
Qf suitable i sture scavengers

ilizer | e
quHﬁ%%We% Frégg‘? Hom BPRoter glafded tathedBieishat e
(TDI), diphenyl nethane diisocyanate (M), and
APRILIVEETON OW THE SEXLAWTIANDEICYORNSI CEMEROSITIONS

nethyltrinethoxysilane hexanethyldisilazane

S S e S T

briciges) amiclts, arailask, thusdsh eecregtiorfad Kléh:cﬂ@, Eaok,| @flitia)twihd@v applications, ete.

ho eno ture i s achi d m, Xi
D PR T 10 ST it 1or o8 honOgh, B ol peesgpt sealant
com@'ﬁﬁﬁdﬂ %clluﬂb &dgﬁnmmfaﬁﬁlg prEHL&[sﬁﬂzfeiaB[ plaﬁti&@, Lk AHIYS tmadedidlls, vinyls,
other desirable c si on
PSS RERls, CO%IP g'a%fase {nﬁ% %&TF@&‘ epnpgsition may
be %Eﬁle&'ﬂnéb!@x%‘ﬁb%a@@@%& J .La@bl%xg@%@ﬁuﬂ;he seal ant

conmpositron may be used to seal or bond buil di ngs,

(E ghmays bri dges, trucks, traijlers, buse
(004 eat | BrrACeiAEORPRRIoT R be #PliTd ioiFsurtas isigying o poured onto
thephdeCanliis acREEthe sPra88 ith b MT1eFEHoBiek FrSlaf Mooy, f o
exanpl e, be seal ed or bonded with the present seal ant
conmposition include cenment cantaining products,
netal s, plastics, glass, Wt erial s, vi nyl s,
pai nted netals, coated gl asses, Kynar, narble,
[0036RNI t e, THadslldMingCdkamplee ars €l parpses 0 NS HtibR Bnlfrayd abQot intended

o QR ot B R e S, 8 e
applied to a surface by spraying or poured onto the

Exsmpfedc ePrpolymper €ampadriess t he surface with a roller or
other simlar device. EXAMPLES [00351 The follow ng

[008&janp| es7Bargarh osf palyposdarcoflyddl | dislt hatingoan oavesagandeight eaverage

oﬂacular wex%fx]t oeld 4000, 118 gram of diisodecy! phthalate (DIDP) and 51 gram of toluene
diisocyanate (TDI) were reacted with stiring under nitrogen with 0.04 gram of
dibutyltindilaurate at a temperature of 75 to 80°C. After the theoretical NCO content of about

0.7% was reached, 43 gram of an aminosilane (a reaction product of
aminopropyltrimethoxysilane and an ethyl acrylate) was added to the reactor. The reaction
continues unti] the free NCO content is below 0.05%. 3 gram of nonylphenol was then added to
the reaction mixture along with 0.02 gram of dibutyltin dilaurate. Reaction continues at 75°C
until % of NCO drops to zero. 3.3 gram of vinyltrimethoxysilane (a moisture scavenger) was

added at the end of reaction. The resulting prepolymer composition had a Brookfield viscosity



tolimt the scope of the invention as defined in the

cl ai ns which are appended hereto. Exanple 1: 01 DEC 2006

Prepol ymer Conposition [0036] 782 gram of

pol ypropyl ene gl ycol diol having an average wei ght

average nol ecul ar wei ght of 4000, 118 gram of

di i sodecyl phthalate (DI DP) and 51 gram of toluene

di i socyanate (TDI) were reacted with stirring under

0 ancatld vHcbatyydrtth #lyhat €nddosRion is below

Ofa%luu(gr at L?\renghg‘sg(%S%P%BSOC After t{yyhe tdl;'ggir)e#]cal =
400@01:p$eﬁh&rooéym@hﬂlfamng7% was reached, 43 gram of an

ami nosi | ane (a reaction product of

QPr R, Pgﬂ ane and an ethyl acrylate) was
Exaxgﬁ]ﬁ d to h& reac ﬂ#ﬁe reaction continues until

e fr t I 88Ponavding’ ok ;
["03?1‘2n lpﬁ%ﬂ&'&lﬂf 2 F%Z}??rgﬁdé% & g%cgt g rhgag%%{nnamri %r‘%elght average
rnolaahlemgcl‘ghttdf@()@ Indyt4drgrain co;ﬁlmpﬂlyrtonc diigicyanateavere rqaeted tundey nitrogen
i nues unt I 0/ r of-0 3
Wi tth’ \9f %@%‘? o] e rrq}o?qg?u(rge scavéh egth§3r3hcal NCO

contdSof added. g5, e &Me@,f 4B ega:hl @Ihan Tsnosilsnd (a meaction product of
prepol ymer copposi tion d a Br okf|

amingpropETDEihpxyspne And A0 gy Q%dc\{o %heoreac T. gl"he reaction

contLE[lT%q}ﬁftl'l BeChr b1 1960 Shit¥ntQl bélB@ (102% pnl g&a&arof@eﬂﬁgﬁenbl Qfﬁs th‘én added to
ow 40, 000cps after one gear shel

the r2actipn gpﬁmym Re@(tmp@gnmugﬁ af @@7\}11'[@ S‘g;ﬁwdeDPS to zero 4 gram of
vmygvgg a)g,p M +¥tﬁx% sc%e%% @Waigégg atacﬁéz" LAY Sf \P@M&H The resulting

ar wel and 74.4 gram of
prepbl?ﬁ,ﬁh@:frﬁpbeltm hxlm:&@nklﬁ@d wiscesity of elhaed 3@ﬁ%¢P%tt25@eﬁhe BYOOkﬁCld

06 m of di I t i, ndi at @ o
viscalyty e PRPLLTE Remnasaniy tdy “RER BGiBloft I HElAEH:
0. 85% was reached, 43 gram of an am nosil ane (a

ExampRGL | Ol’l‘elpblyﬁiéetoﬂfposmﬁhnopr opyl t ri met hoxysi | ane and
an ethyl acrylate) was added to the reactor. The

[0038Eact | BV6 gent iofiusdypintyldnet BIgccflr épel NEOng omt emerags weight average

bel ow 0. 2% of no henol,..was t en adde
L R
with %0.66 oH RSy lfniﬂlléﬁrra& at4a @éragBrahre of 85°C. After the theoretical NCO
vinyltrinmet hox silane (a noisture scavenger) was

contet of tRbowrISHR Wasareadhe 34rgiany ek N el IR RS FER e%mysﬂane was
added réﬁg% k@g re%&t%n%(b% 1?5'5 q‘mﬁi thE %E W@Eorﬁ‘&ﬁ W bedew 039, 11 gram

cps at r 00 vi scosity of
of ndiyRhehol rveds thmnmdsd to the reastibe mowurkQ, m@@hwp@mﬁu@ﬂ@ﬁ& until % of

NCd/ Srolgs ?ohzegrg 2% ng of vmyﬁg.methoxymr 50 ?a hOEture sc%gnsglehl Wk added at the

end of reaction. The resulting prepolymer composition has a Brookfield viscosity of about
38,000 cps art 25°C. The Brookfield viscosity of the prepolymer compostion is below 45,000
cps after one year shelf aging.

Example 4: Sealant compositions

{0039] Sealant compositions were produced based on the following formulation.
Materials % by weight
Silane and nonylphenol endcapped 27.04

10



[0038] 876 gram of pol ypropyl ene glycol diol having an

aver age wei ght average nol ecul ar wei ght of 4000 and

75. 4 gram of isophorone diisocyanate were reacted 01 DEC 2006
under nitrogen wth 0.06 gram of dibutyltindilaurate

at a tenperature of 85C. After the theoretical NCO

content of about 0.85% was reached, 34 gram of

N- et hyl anunoi sobut yl tri met hoxysi |l ane was added to the

re é&%,etFégg%é{pgm%g@)x&gﬁlgilpy’% 3zntil the free NCO

cont gram ©of nonyl phenol was

th gdedct ke ggact i on m xture. Reaction cpntinues
at%gqosg unti | 0700 drops to zero. 4 gram of

Vi yl i i ek ' i sture scavenger) added
ot Q%’or%{éaﬁ pg%oﬂ]%@i%hfcﬁﬂ?ca('@n% VRS

reaction. The resulting prepolyner

co lhi-oechas a Brookfield viscosity of about
38?ggélecps art 25C. The Brookfield viscosity of the

pf%%iexggunme&mmnm bel ow 45,000 cps aftgy one
year shelt aging. Exanple 4: Seal ant conpositions

[OQ{QQ_ﬂ._ﬂg@m(@nt conposi tions were produced based on the
folllowmng formulation. WMaterials % by weight Silane

angonsay phenol endcapped 27.04 10 01 DEC 2006%.3
Pol yur et hane prepol yners (Exanple 1, 2, or 3)

Pl 88f16ik&hodySiBint (£128r 160) 17 Coated precipitated
cal ci'um carbonate 40 (Hakuenka CCR) Coated ground

c alAghivbprepylaisthexydibine (H - Pf1 ex 100) Col orant (408
Vi nyl trinmet hoxysilane (A-171) |

ATNDGRYRRYAIpFdpFEdb oS ImbiBmeysas 0.5
N- et hyl am nopropyl 1 sobytul tri net hoxysilane 0.5
Di put)ihadiaget ate 0.08 [00401 The seal ant 0.08
conpositions were prepared first by m xing the
[0040p! yur eTh@ngRalant compositions were prepared first by mixing the polyurethane

prepolymer composition of Example 1, 2, or 3 with plasticizer, calcium carbonate and colorant at
75°C under vacuum for about 60 minutes to reduce the level of moisture in the system. All

silanes and catalyst were then charged to the mixture, and mixing under vacuum continued for 10

minutes.

[0041}) Each of the three sealant compositions prepared as described exhibited excellent
stability upon being stored in sealed container at ambient condition for more than one year.
Cured sealant developed a Shore A hardness of 20 after being exposed for three weeks at 50%
humidity and 25°C. No cracks or chalks or any other indicators of reversion, 1.e., degradation of
the polymeric bonds, were observed in the sealant upon being exposed to UV light in Xenon
Wertherometer for more than 4000 hours. Shore A hardness was still maintained at about 20
after 4000 hours exposure to UV light. In addition, sealant made with prepolymers of examples
2 and 3 gave excellent color stability after UV light exposure.

[0042] All sealants also provided excellent physical properties. Skin formation time for
all sealants is about 60 minutes, The extrusion rate of the sealant is about 20 second for 20 gram

of material at 60psi. Tensile strength at break was about 150 psi, elongation at break was more

11



prepol ynmer conposition of Exanple 1, 2, or 3 with

pl asticizer, calciumcarbonate and colorant at 75C .

under vacuum for about 60 minutes to reduce the level 071 DEC 2005

of noisture in the system All silanes and catal yst

were then charged to the m xture, and m xi ng under

vacuum continued for 10 mnutes. [0041] Each of the

t hree sealant conpositions prepared as descri bed

bi

than 0%, g S EF R B 4T A EiaiB o 23 8B it 0 varions
substratee, syelais alurﬁimnnﬂ ghassabanctete] @ingl, ofpell aad Bivdr e A har dn es s

of 20 after being exposed for three weeks at 50%

[00435I ﬁ g} g Iaﬁ‘g?sa evt SrEp %Wagcc%glggsm%rgsgérﬁge ?fese%? }O/r*v%tn@%r have excellent
shelf-[ify, e ¢meMn mSwakMinyfoo Iamrr gmdinighhavehgpod diek ditity u@ Gmthstand joint

be|n exposed to wlig Xenon_ \\ért her.onet e
movewsme @ RelrF o8 HRo %g axe FEGel R Sea @ﬁ%ﬂ%i b ity upon exposure
to 'ﬂtaﬂﬂ 2t s1ak Gt afer exgséea lto HeQBnbPHErS nRXPREUr € t O
I'ight. In addition, sealant nade with prepol yners

of exanples 2 and 3 gave excellent color stability
after UV Iight exposure. [00421 All sealants al so
provi ded excell ent physical properties. Skin formation
time for all sealants is about 60 m nutes. The
extrusion rate of the sealant is about 20 second for
20 gram of material at 60psi. Tensile strength at
break was about 150 psi, elongation at break was nore
I1 01 DEC 2006 than 500% tear strength was about 40
pli. Al sealants al so gave excel |l ent adhesion to

vari ous substrates, such as alum num gl ass, concrete,
vinyl, steel, and brick. [0043] "Thus, the seal ant or
coating conpositions of the present invention have
excellent shelf-life, have excellent flowability for
easy gunni ng, have good flexibility to withstand joint
novenent, do not shrink and gas upon curing, have
excel l ent weathering stability upon exposure to W
light, and give fast skin tinme after exposed to the

at nosphere noi sture. 12 01 DEC 2006 CLAIMS Wat is
claimed is: 1. A prepolynmer conposition for preparing
seal ant and coati ng conpositions, conprising:

12



a) prepolyners conprising term nal NCO groups that are
end- capped with silane groups or with silane groups

and al cohol groups, and b) an excess of unreacted 01 DEC 2006

aromati c al cohol selected from phenol, 3-

met hoxyphenol , 4-nmet hoxyphenol, nonyl phenol,

nmet a- cresol, para-cresol, 4-chl orophenol,
cLAIVBt a- hydr oxybenzal dehyde, ortho-hydroxybenzal dehyde

par a- hydr oxybenzal dehyde, hydroqui none,

3- hydr oxyacet ophenone, and 4- hydroxyacet ophenone, or
WhatdWairRARd:nation thereof. 2. The prepol ymer

conposition of claiml1 wherein the prepolyners

conprise termnal NCO groups that are end-capped with

Si i i
e o4 ey BB b PR PEFRR HERS coporising

arQmatic alcohol in the conposition is fromgreater

t AN ORERSVIBRS IS9MRESIRY Ermingk NG 9w©ap et ReDeNgearRies with silane
groupisior Wit sitirRRPOYH¥RINd afoohdiolsed ymer conposition of

claim 3 wherein the excess of unreacted aromatic

a“)ohol in the co ositi%E isnﬁneater t han 2% by nol e

of%t he BndP*ECaFhed NSRS pROMRtE halcohd! e 56lesieHerfroms  phenol,  3-
meth&dyahqlfoﬁpgl-ryeétf%xypﬁms inbhyiphepibl, C h@'tdmésol,vafaraebres&lhe4-<éh|oropheno|,

omposi tion rther conprises an excess of unreact

meta By TEREEN ROl OWeSTRVbRElEREEs of Pl pefipgenzaldenyde
hydroglinpieat Baydiogyatetophendnee ardnddsdtdxpatetaphbrs, t dramny heombination
thereSXCESS of aromatic al cohol in the conposition, and

wherein the excess of unreacted aliphatic al cohol in

the conposition is | ess than 5% by nole of the

end- capped NCO groups in the prepolyner. 13 01 DEC
2. 200® pepolymer gpmpedijomeef cloipdswhérein the wepdlymdrswivenpeisa terminal

NCO éfofaﬂb vl oenqd%?{‘géﬁ wﬁilﬂglawggr pQURF a@Bﬁ%lng%gapped with

ane end-cappi ng groups and wherein om 0% to 50%
of the NCO groups on the prepolyner are end-capped
w_th aromatic al cohol end-capping groups, or .
3. alfifshafepe!yare sRBPOTiRN ehpigimg wheiels theopxeese ditbinteadtesh aromatic
alcoh®f in@h& ¥Binb6siftdis atdnP Grtatet tRAF 8ROl B3 by GRABIR eI ERYBSHped NCO

groups in the prepolymer.

4, The prepolymer composition of claim 3 wherein the excess of unreacted aromatic
alcohol in the composition is greater than 2% by mole of the end-capped NCO groups in the

prepoloymer.

5. The prepolymer composition of claim 1,

wherein the composition further comprises an excess of unreacted aliphatic alcohol,
wherein the excess of unreacted aliphatic alcohol in the composition is less than the

excess of aromatic alcohol in the composition, and

wherein the excess of unreacted aliphatic alcohol in the composition is less than 5% by

mole of the end-capped NCO groups in the prepolymer.

13



7. The prepol ymer conposition of claiml wherein from
70% to 100% of the NCO groups on the prepolyner are
end- capped with silane end-cappi ng groups and wherein
from0%to 30% of the NCO groups on the prepol ymner
are end-capped with aromati c al cohol end-capping
groups, or aliphatic al cohol end- capping groups, or a
i nation of aronatl and al i ol
6. TP RRT NGRS H0B of SREY 3 ARyl B FOLI% GHNINCO groups
are ep@bpped Whie rstharie ém@mpﬁﬂ% Houpd Qb Qn‘/hefrehﬁ le@DO% @IB8% &Mthe NCO
mer are en ed. W th

t he ep nd- cap
arouply 60, J6E TeP A ofrR FRGEAOR, BUbGURM e SRE D GEgtpg oroups, or
aliphatio aldvbopermpadppmgrgraumes, end- mmhmﬂon\nof broafanmtngcahphamm&ohol end-

: - in roups, or aliphatic alcohol end-capping
Capmgggﬁ%ggporga gonb?nation ofparonatic and aliphatic

al cohol end-cappi ng groups. 9. The prepol yner

conposition of claim1, wherein said conposition
7. f uthehrrep@umer ¢ospesition pbeleimuf evhecsiy omet0% 0100Fhef the NCO groups
on th@p%ﬁelb%@?ére%%gﬁpéd \91 Qfangl ﬁ%%% %B%Qa%nﬁh&g h?r%)H{@’/o to 30%

scavenger is sel ected consi stin
of the/iNGx@ rareasherk g Péﬁ@elynwmaﬁ?letndrqaépeﬁbwguarametlc alcohol end-capping
groudﬁeéﬁﬁﬁ’pm& GdhblRgRPGppingagrald L!ﬁrbecoc'rHﬂ) haronl of %ﬁﬁé@@ﬁhﬁ aliphatic

PTSI), toluene diisocyanate (TDI di phenyl net hane
alcohg)| %’@&@FB‘H%Q@“PWDI ), and polyneric MDI. 11. A

prepol yner conposition for preparing seal ant and

coating conpositions, conprising: a) prepolyners
8. comyprapmgnéreddmpaaduomlgrnommermrrorars@a/@chmpaﬁfme NCO groups

s and ar omat

ation, of ane
on e plERRSG G 0 CoRTRS ) SIAmE SEEEPRINS Asy SR TaEein fom 0% to 20%
of théill\mcdromvomgwapmb@hier an€ redgapPe e Gith adromeiic) lcold! end-capping

rein from50%to or. npre

aroupsy 86 ALPVBHe AE g ERETPRERO BIRe. it Cappgionsa FoTafa alphatc
alcoh2I@-cappinh gsdubane end- cappi ng groups and wherein from

50% or | ess of the NCO groups on the prepolyners are -

end- capped with aromati c al cohol end-capping groups,

a t lc I
0. 2rfhonbERSller SABALBSU AR, LaRhe B conlod 8 fope oo =
moistuieescayrigeapped NCO groups in the prepol yner.

01 DEC 2005

10. The prepolymer composition of claim 9 wherein the moisture scavenger is selected from
the group consisting of vinytrimethoxysilane, methyltrimethoxysilane, hexamethyldisilazane,
paratoluene sulfonyl isocyanate (PTSI), toluene 'diisocyanate (TDI), diphenyl methane
diisocyanate (MDI), and polymeric MDI.

11. A prepolymer composition for preparing sealant and coating compositions, comprising:

a) prepolymers comprising terminal NCO groups that are end-capped with a

combination of silane groups and aromatic alcohol groups, and

b) an excess of an aromatic alcohol having a weight average molecular weight of
less than 2000,

wherein from 50% to or more of the NCO groups on the prepolymers are end-capped
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12. A nmethod of preparing a prepolynmer conposition; a)
reacting a hydroxyterm nated polynmer with an organic
i socyanate have 2 or nore isocyanate groups to 01 DEC 2006
provide a prepol yner conprising term nal NCO groups;
reactlng the prepol ynmers of step (a) wth S|I?ne
ich from

a to provide a
Cd@ D reeelrauss e U6 HOTIA B i NaPeBroups on the
e meepoiyppeesl arevéricrcappsd Wam erogratio lcokdl ebpichPsiad broups, and
react| ng the partially si I ane end-capped pr epoI ymer of

2 P nelblods om0 RN P8 0pasih & et Sikafer g 0% to 1%
arbyaﬂrolphﬁathe endﬁhmﬂdd\\IC(D@rqmpem ithe peepotyimanr et hane

prepolyner that is partially end-capped with sil ane

groups and partially end capped with al cohol groups,

12.'d)Arrn@fP|88'P§riE ﬁf’i&%@p% o%apo»z&.sn (b) or step (c)

with a su aromati ¢ al cohol

seect ?Qacﬁﬁé’@h?%?ﬁemﬁhtéﬁap{ﬂ%gmwﬂ organlf isocyanate have 2 or more

4- nethoxy heno nonyl phen nmet a-
'Socyap@wagre%%,fe|prowd% P@P@lpweh@nmprﬁsmgatem@ﬁ* diGberezps:dehy de,
ortho hydr oxybenzal dehyde, para-hydroxybenzal dehyde,

r OQ%Mﬁ@thei’p‘ré’bHWn%y BEQLLPRGRA @ﬁ’aneaé&gpm? agenet(;o prowde a

roxya eto henone, or a I nat i on
PrePOBFrt%I ﬁ“%ﬁ“@pﬁ P/ iRel0 é’o‘?fﬁ?fsN%pcﬂﬁOUR‘?cﬂ'?pF? BieRglymef arle|ey1d capped
with agighegpeed NCO groups and an excess of aronmatic
al cohol . 13. The nethod of claim 12 vvherel n step d

compri se acti he prepql ymer  t hat arti

CIP Ll Botahll Bapihapahe Bl ke Shi-bthpegirapo s Eptel (o) with an
aromatic atobbl, ars alipthati@xiebhdeir ﬁg:ofribﬂﬂhorgﬁf&ﬂid?bmbhﬁé]e&% &ied &5 Hiphatic
stcondl B oo och g 0Bt b 7 524855 ot B sovps e
partlaw éraimappeppitimglcalgegtoupas the following formula: HNR

-R2-Si (OR3) 2(R4) | wher ei n Rl represents hydrogen, a

ol oc sl el o KEh 9 Jr BB (S AL it RN & ar
aromatie @tpatiol-sRizcEid MORBYIHNRY B; m@hOXypm%Rh@@bR@mmwiylphenol meta-
cresol%%@r&@ﬁﬁ%hﬁr@ﬁheﬁdl—% gé%ﬁ%g%gfe@d gggﬁp)é&ogpégzaldehyde

organi ¢ noi e%a/
para- Wﬂf%v%ﬁi‘@ﬁ'édh ek Pydspquinqagi &avdr@waﬁonhm@ne angl 8 car bon

4-hyd|%§(%&tophenone, or any combination thereof to provide a prepolymer composition

comprising a fully end-capped NCO groups and an excess of aromatic alcohol.

13. The method of claim 12 wherein step d comprises reacting the prepolymer that is
partially or fully end capped with silane group with a level of alcohol, said level being from
greater than 0% to 65% by mole of the level of original NCO groups in the prepolymer.

14, The method of claim 12 wherein the silane capping agent has the following formula:
H-NR' -R%-Si(OR?),(R*) |

wherein R' represents hydrogen, a substituted aliphatic, cycloaliphatic, and/or aromatic
hydrocarbon radical containing 1 to 10 carbon atoms, a second -R*-Si(OR?),(R*), or
-CHR®-CHR®COOR’ where R°and R®are H or C,.; organic moiety, and R”is Cy.1

organic moiety,
15



R3 represents a C, .6 al kyl group, and R4 - CH3,
-CH2CH3, or OR3. 15. The method of claim 12 wherein 01 DEC 2008
the silane capping agent is selected fromthe group
consi sting of N-phenyl am nopropyl trinethoxysil ane,
N- et hyl am noi sobut yl tri met hoxysi | ane,
gamma- am nopr opyl tri net hoxysi | ane,
gama- am nopropyl tri et hoxysilane, the reaction product
of Rifirepresents illiaear avibranchrd atiaylehairadicad nomteinjng 1 to 8 carbon atoms,
rrercapt osi |l ane, the reaction product of a
rrerl:&appr@semtaaé)1watl<lyl gionprewepoxi de, and the reaction
product of an epoxysilane with a secondary am ne. 16.
TheRhetCidgd -Of,CHabnOR2 wher ei n t he hydroxy-terni nat ed
pol ymer has a wei ght average nolecul ar weight of from
500 to 18000. 17. The nmethod of claim 12 wherein the
15. ar ortet ﬁnetMHaﬂmiﬂimh‘eeswaemiﬂ tlr@uskihnewa'pg'hg agbni Bsseledtéifrom the group

cond . 42 SR DR s B Bebfedl ey AR ltronotane,
gamadammppm;bykhrmepibbm;iﬂne, sgaﬁnmmglrr@atwyltmmmy@%rteo tied Yeaction product
o 4 Rlgle W 55" Sk, DSaPLOBR bR, REETBAMIY proout o -
mer¢dpdodi@e grithuas momoebrexide: epal yimerecadioe moductapiped epdxgsilane with a
il gﬂﬁp%r oups, and wherein the anmount of aromatic

Secadg Phat is reacted with the silane end- capped
pol yur et hane prepolynmer is fromgreater than 0% to 30%
by nole of the original NCO groups in the prepolyner.
16. 20.ThEhmetet mbdlaoh 12Ivaieneid Zhevhgdrexyatetrhiated polymer has a weight average

r - 1N r is reacted with an

mok%%ﬁlijaﬁ&vﬁqhg%fs r@%@ﬁ?%%WThe nmet hod of cl aim 20

wherein the aliphatic isocyanate is isophorone

di i socyanate or dicycl ohexyl nethane- 4,4'-
17. di i'Becyatretief arimal 2rivkéreire thef arosafib @foohel Iths & eeglédiddreweight of less
than?b% 16 01 DEC 200E dicycl ohexyl nethane- 4,4'-

il gbcyanat e. 22. The nmethod of claim 12 wherein the

hydr oxy-term nated polynmer is selected fromthe
18. The method of claim 12 wherein the amount of aromatic alcohol that is reacted with the
silane end-capped prepolymer is from greater than 0% to 65% by mole of the original NCO

groups in the prepolymer.

19. The method of claim 8 wherein from 85% to 100% of the NCO groups in the prepolymer

are end-capped with silane groups, and

wherein the amount of aromatic alcohol that is reacted with the silane end-capped
polyurethane prepolymer is from greater than 0% to 30% by mole of the original NCO groups in
the prepolymer.

20. The method of claim 12 wherein the hydroxy-terminated polymer is reacted with an
aliphatic isocyante.

21. The method of claim 20 wherein the aliphatic isocyanate is isophorone diisocyanate or
dicyclohexyl methane- 4,4’- diisocyanate, or a mixture of isophorone diisocyanate and
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group consisting of a polyether polyol, a polyester
polyol, an acrylic polyol, and a hydrocarbon chain : .
conprising 2 or more hydroxyl groups. 23. A seal ant 01 DEC 200
conmposition conprising: a) a prepolyrner conposition
conprising: i) prepolymers conprising term nal NCO
groups that are end-capped with silane groups or a
dicyeRRBXyN afdtitihe0k 4Sidiigdtgans@ups and al cohol -derived end
cappi ng groups, wherein said prepolyners have a wei ght
average nol ecul ar wei ght of from5,000 to 60, 000, and
I)_an excess of an aromatic al cohol selected from

22. phe-H'éﬂ metiod b EIRY Y A MBREIN the-hydtaxystgigHasied polymer is selected from the

sRbgg6f a the cﬂ%ﬁ?'a M ster @h.acrylic polyol, and a hyd b
o chl org%hengtlwé r% r%x%enzﬁ%ﬁhyde y orp I¥ yerocarbon

Chaﬁf@ﬂtﬁ'ﬁ'ﬂ@@ﬂl%ﬁ%@“ﬂ&‘%%dr oxybenzal dehyde,
hydr oqui none, 3- hydroxyacet ophenone, and
4- hydr oxyacet ophenone, and b) a catalyst for pronoting

23. O OASocldhKLEAIINBIgrBRGPT epol yrrer s when t he seal ant
conposition is exposed to at nospheric noisture. 24.

Theg)seal @pﬁepggm@%ﬁ\b@gn&{mﬁﬁﬂsmgzs wherein the excess

of unreacted aromatic alcohol in the conmposition is
from greater 6@?&yrﬂ%@st&nilp5%?n@’temhé l\RfObhﬁlp@%t%?@@ﬁdjcapped with
NCO gr oups in he prepol . The Seal ant

conposi ti on ofilage QI’OMPQ:??V mw@mt'prﬁ 8h8i8060tPE @0YREsPhol-derived end
the NCO gr OUpéap%!hg dr&?ps%:ﬁ@@ni’%ﬂ pRIpBIyRIMs RARPS eié‘%ﬁ Werage

si | ane end- cappi groups and whereintromO0%to %
of the NCO gm@\?ﬁ'e‘,ab\ﬁe'g eoffioapi0pfia 64P0.@nd- capped
with aromatic al cohol end-capping groups, or

al i phatijg al caNoby@RE- GRPRINN%rGHAHES alcBhold s%%d"afrbrﬂn phenol, 3-
of aromatic and aliphatic al cohol end- capping groups

26. The seal anethesyrhesrk i drmethoxsipaenel23nattylahenel, f meta-cresol, para-
70% to 100% ofretdie Nc@cﬂfo%ﬂ}%nef‘ thﬁet@h@@@x%ﬁ%a@'éﬁ%de ortho-

end- capped with silane end-cappin roups an erel

from 0% to 304dsIxybenvaldebyder dQﬂﬁ% owb@npalé@‘mdyrrehydroqumone 3

are end-capp
are end- cappeddtlBodbaHoht, 8RR GERGNCHR, and

b) a catalyst for promoting cross-linking between the prepolymers when the sealant

composition is exposed to atmospheric moisture.

24. The sealant composition of claim 23 wherein the excess of unreacted aromatic alcohol
in the composition is from greater than 0% to 15% by mole of the end-capped NCO groups in
the prepolymer.

25. The sealant composition of claim 23 wherein from 50% to 100% of the NCO groups on
the prepolymer are end-capped with silane end-capping groups and wherein from 0% to 50% of
the NCO groups on the prepolymer are end-capped with aromatic alcohol end-capping groups,
or aliphatic alcohol end-capping groups, or a combination of aromatic and aliphatic alcohol end-

capping groups.

26. The sealant composition of claim 23 wherein from 70% to 100% of the NCO groups on
the prepolymer are end-capped with silane end-capping groups and wherein from 0% to 30% of

the NCO groups on the prepolymer are end-capped with aromatic alcohol end-capping groups,
17



or aliphatic al cohol end-capping groups, or a
conbi nation of aromatic and aliphatic al cohol end-
cappi ng groups. 27. The seal ant conposition of claim
23 wherein from80%to 100% of the NCO groups on the
prepol yner are end-capped with silane end-capping
groups and wherein fromO0%to 20% of the NCO groups
or alipmatichetcqhobemd-gammingagreups) br @ajopeihatioh lof arooraitiand allipledtial alcohol end-
- pi ng groups, or aliphatic alcohol end-capping
Capp@?%ﬂ%@g'or a conbi nation of aromatic and aliphatic
al cohol end- capping groups. 28. The seal ant
conmposition of claim23 further conprising a
27. r dihefseatEinhgorhpoditon of29aimTREe wheiraftbm D &s il 00% rof tie NCO groups on

the oEqe BBt Ao BN SR WIRLHRBE Yo s ShipE RE VEBra oy to 20% o
the NGO gctiupsioconthe poeymtyener ar& end-Aapmeat witlg awomgtio sildahohend-capping groups,
or AR GAPar i L IRGHY I  SRIBIRBE b BB i cono
cappegdragsped with silane groups or a conbination of

silane groups and al cohol -derived end capping groups,
wherei n said prepol ynmers have a wei ght average

28, pBSERRh ieeRr e eaamec P uBtubl P resBfia et .

nmet hoxyphenol , 4-met hoxyphenol, nonyl phenol

a-crespl ara- cresol,, .4-chl orophenol , .
29 T FORRESwRRR oL KIS 23 SR Oy B g Bl sAyRnger
par a- hydr oxybenzal dehyde, hydroqui none, 3-
hydr oxyacet ophenone nd . 4- hydr oxyacet ophenone or an
30, CA B RABT GO PR oBih a3 e SRR 27 MRk TET
cross-1linking between the prepolynmers when the coating
31 czggo.ition isfex osed.to atnospheric noisture. 32.
T %ﬁ@%SPVRgg'%b N%n of claim 11, wherein the
aromati ¢ alcohol is sehected from phenol,
3- fret hoR PPIRERGTS" MR HIX GYRRTSIY: nonyl phenol |
met a-cresol, para-cresol, .4- chlor ol , ,
neta-hy'roxyB%W?gpﬁﬁﬁ§ﬂEP”%ﬁq&%UWV@EgggBgﬁyﬁﬁﬁﬁﬁvaéwd*mpped“Mh
par a- hydr oxyikezgbagshyrde cornidatauofiiage groups and alcohol-derived end
3- hydr oxyacet ophenone, and 4-hydr8x acet ophenone, or .
ca;?plng groups, wherein’ sai grepolymers ave a weight average

molecular weight of from 1,000 to 20,000, and

ii) an excess of an aromatic alcohol selected from phenol, 3-
methoxyphenol, 4-methoxyphenol, nonylphenol, meta-cresol, para-
cresol, 4-chlorophenol, meta-hydroxybenzaldehyde, ortho-
hydroxybenzaldehyde, para-hydroxybenzaldehyde, hydroquinone, 3-
hydroxyacetophenone, and 4-hydroxyacetophenone or any combination
thereof, and

b) a catalyst for promoting cross-linking between the prepolymers when the coating
composition is exposed to atmospheric moisture.

32. The prepolymer composition of claim 11, wherein the aromatic alcohol is selected from
phenol, 3-methoxyphenol, 4-methoxyphenol, nonylphenol, meta-cresol, para-cresol, 4-
chlorophenol, meta-hydroxybenzaldehyde, ortho-hydroxybenzaldehyde, para-

hydroxybenzaldehyde, hydroquinone, 3-hydroxyacetophenone, and 4-hydroxyacetophenone, or
18
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18 01 DEC 2006 any conbi nation thereof. 33. The

seal ant conposition of claim 23, wherein the 01 DEC 2006

prepol yner conposition conprises prepolymers that
conprise term nal NCO groups that are end-capped with
silane groups and al cohol groups. 34. The coating
conpostion of claim 31, wherein the prepol yner
conposition conprises prepolynmers that conprise

any copoiatian thete9fgr oups that are end-capped with silane
groups and al cohol groups. 19

33. The sealant composition of claim 23, wherein the prepolymer composition comprises
prepolymers that comprise terminal NCO groups that are end-capped with silane groups and

alcohol groups.
34. The coating compostion of claim 31, wherein the prepolymer composition comprises

prepolymers that comprise terminal NCO groups that are end-capped with silane groups and

alcohol groups.
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