fer et et e *159159* PREPOLYMERS
MADE FROM HYDROXMETI | YL- CONTAI NI NG POLYESTER - POLYOLS
DERI VED FROM FATTY ACI DS Thi s applicati '
benefit of United States Provisional Apﬁllﬂ“%@ﬂﬂﬂ”l!ﬂl'
5 60/622.221, filed Cctober-25, 2004. T
rel ates to urethane group-containi ng--prepol Ve made -
in the reaction of polyisocyanates with certain '
p AR OREVER SMa DEAEROM HYDROXME THYIACONTAININGHOKYESTER
The invention also relates to pol yurethanes and ot her
pol ymers made fRQInYQLE PERIVEPHROMIEATTY ARID$ur et hanes
are used in a wide variety of applications, including
cushi oning foam autonotive body parts, wheels,
casters and other cast and spray el astoners,
str muamhcammmrashwwﬁﬂAof nmtb(atsitﬂlgs ﬁ@aaari]odap AbpRtEsion No.
VS sea s. Aqueous pol yurethane
60%%92#’sﬁ%dnéagieé'gﬁgggii n a variety of films, coatings,
adhdde verentioy rdaizb 4o turethpp! froap-tonsinidgnpragidirdro mada in the
' B e e I8 [:G..: rialsg exist
T o YO Enfe P b BMTELE B L o Bl Fpe natura
oileh FJihe dpvention alsel relates topolnirethdnet apidt dthert primerpohgarfvm such
prépeb@sers! N order to formthese various types of
pol %u]rg}e‘t hlganes and hybrid_ materials, _ . o
| soCYRHEFRATEY Ata THRAR 2atide iVarely £h aprliatigrs ingluding cushioning
fopmpainentiee bidy pesdedeelts, casi®BNiind BRRS , cabthBREspray elastomers,
5 na%{%%n%nﬁslg’,i t%[:‘rgnr :ﬁﬁ?agﬁg é%ﬂrng {Qﬂ%@%legéheséitvgsr g.rlldns%alants. Agueous
polyppéthene disnprdgeaird aed dul v yaticly f fibu hoatihes adBsiveadidsealant
i | t : ehC . tive qgroups, . .
eofORRAL) Lo samMol T prond DrlfF Ot hyfd BB LelE pil il et i
copf@irerqiyurethgpeprRplyares segmonts dhat-are bpidedtiew op blepdddywikls other

polyiied UtPest Nen LRRE tth P Ehedl vaXE&SBpel of po%&aﬁ%cm %Eiﬁnd
m%&&one or nlgl{:bg .1 SOCY nate-reactive nateri al s.

eSOy e H‘b‘lﬁ‘géﬁ 1p0cyangLe-reastivgecomporaniscare tugedes min
mayy cacksh|ltHesd@wipbfent €418 pHéetarddyfilind Xiydp 16 st kRS materials in order to

' i ve groups. 1 f.desired. .The nost
oblel S0 BBl bleliBe MR ichy o Babls Breeas lay YOO
sperafic/eeatiave grounpofagorabld cpmpyrest eatiopoéty.0lQuite Titen, [this)ie dbES by
£ : ) . [ eof o | ene

o bl A Se R Sl S0, Bkl RencRO B Beoapyaf =
Polytiepster Wit ¥Bf STajprore isRsYanpikireRetitn anatsridli. ¢ Hawewene the

cofapéidenf fatfod REObALHEREE toXoriTBY aB&uct ﬂ%hg @&mﬁﬂa?ﬂ}c%mly?% other
.ol ecul ar.vvel(g%tﬂgglgzol aﬂ% a di carboxylic acl )

ISEHHE 1o RETe LRS- ageiretly (he P CPIamOp diRee (ShisyrRRate-agrctive
mafeeae ap{)bgl_ﬁthﬂrl%o@mﬁ r:pi_ﬂ| pobebef pbl@bl}v!.OTiEe ﬁdlﬁglﬂaltr bls afAeS most

Y Y romoil, gas of ca eedst pcks.

tyr?{;]’a\g@g Sl?oggﬁcf S too(%j opyleneoxidsior i 2 W@W)& Bf 8’?3?/?{%?']8“ e oyEfuzs- n The
pobrbiialt palypd mayehs deriveshiroh a ¢yelinkattone buchesuphistohs, @Mmay be
deMddCitorh B 8Yw %E(r:rl.g.ﬁxg Jvétiﬁg'po 881 ﬁﬁd& &lhaqg()xygg ey Lﬁhtglglgu?el, such as a

factors often cost of these“resourc
b“-ﬁﬁﬂ‘ﬁi”é’éﬁ"&a&bl’@mﬁor these reasons, there is

These polyether and polyester polyols are almost always derived from oil, gas or

“ coal feedstocks. As these feedstocks are not renewable, there are concerns about the
depletion of the natural resources from which they are derived. In addition, geopolitical
factors often make the cost of these resources unpredictable. For these reasons, there is

a desire to develop polyols that are derived from renewable resources. Various types of
1
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a desire to develop polyols that are derived from
renewabl e resources. Various types of 1 1 L1111l
FEEE verr veer e/ vieer rer 1l *000002* such
pol yol s have been devel oped. However, these polyols
differ significantly in structure, reactivity,
polarity, conpatibility and other physical and

chem cal characteristics fromthe commonly avail abl e
pol yet her and pol yester polyols, and therefore have

ot .r esented drQp-in replacenents for these
S““Frd?&i"fsar%"e Reefro develongd | iHomeyasn shesgopdiypls, diffet \significantly in

strutfireV adadtivitl) pRISMED| LniRSBIHE nd 1o Ber 31-1;2%1?4611 Ib ;érré& €themical

appli cati.ons,, Accordingly,..i.t woul d be
chaffiicetsB BOf s OROIPTDT WAl BOINSlRE apd Reiveries ppkolan and
themfpye duse s'epresnnmﬁl drop-dn &bﬂateﬁneﬁw’]&'orpﬂfeﬁd afatéHald Be most

t ur et hane
eor IR Y Bl p B el OB rire ™ v o et
appﬁcﬁr*’@pol ymer havi ng at | east one urethane group,

COMREdr&inglg, itt RS ulL et dRablke thuﬁltovﬂg ﬁtdﬁﬁgﬁ% ﬁnl%lyurethane

r% ocyanat e and_an |socyanate reactive
pa i 4 Hgyects rhagetingrEchy giepifiprainoptioneftheraw mgterials used

Hmﬁeyﬁéitﬁfurmh)@ bre( d'éWE’& ﬁdﬁh’eﬂ&&bﬁé RB3urdksf at ty acid.
make a variety of

™ f
poﬁ?fp mer |9c: tgr‘ra e | %Pﬁfc%‘a%@t legs %IVEFP%‘E%%H@B comprising

the pedopion gasduch of mslb&ﬂ: Sone UiVocgakaad |aﬁd et ﬁbdyaﬁz&e réhdfiveO Hiterial

cont!a}ﬁg_ﬁé gt IQQt XH@E}Sdroxm&hgwpc%nlaélg tcg' ﬁpgvrﬁev(%%&P) derived from

teri al sone 1 nstances
afaFFVéF lytr Cc resistance/ stabi I [ ty over simlar

matmé lpaépaymg es Lr&remr 6 PMENY v o o@}pbr}l},%hb Qnal@ %aX CShdlding

122 : pates and even ctone |
po ’8’6 @%%W F%For Rolyestgrep {2K: é“rpbleyﬁeﬁerlelsfnmrmus érmncb polgmers,
and&khhkut | ower wat er absorptron than simlar materials
franconven i 0 aI ether éﬁ%s naking them
par ¥ cOUTar Ty ﬁ‘% & °d%epl 1pgk 3{‘ Rit Himpgoved hydrolytic
resipanes/shablitlyi over smmaranﬁenals auade Xam’gl oenvehkiendl @¥ipMiicGlolyester
poly%gspé p:{dipq %L\& %v%ﬁ%ﬁp]&gg?é)égsx&m ol;éest | pole rII al useful

for rany adhesi ve I ca g&neral in any
app PreRABReTic rmmreq%s foffen fexlibit lpwer Weter i @smmmt @milar

mat8H#lk Gnadd E_frdiﬁ) EdinteinfiB$al PolydiHeE Gbly6Ie) Nhakihg \%%rlxb pat aﬂa useful

. Y material's. al so someti mes ex

or é‘Bi(’a’b”aBF’%?h ﬁs’i‘%t%ﬁ&?m‘?ﬂﬂgcﬂefﬂi’?n&ﬁ forsEamalet Ehfr demet weater

absdrpton alsmmaikhetlﬁé)lfpbllyfn)éns Eﬁtéﬂﬁml uskful ?f}&hhlggiidlféﬁd@ appiicRfons,
the tion often exhi 0 exi bi |t

and ,ﬂ ene{}'}/g{gl Vi app P& i% g’r\é’ %’? alprg ‘Fcar’r%QXQS’FGd to humid

cony Wméyeamhtﬁﬂemtbwamry is desired. 30 The prepol yner
of Thiig pbft&ﬁx%f‘ﬁlheéhéﬁ afRo SGAGHhQLRBATUES a Qi o3 resistance, which

[ SOoCyanat e COfT'pOUI’]
is an important parametex from a weatherability standpoint. Coatings made using the

invention often exhibit good flexibility, particularly in applications where a balance of
hardness and flexibility is desired.

The prepolymer of the invention is a reaction product of an isocyanate compound
or mixture thereof and at least one isocyanate-reactive material. The isocyanate-
reactive material includes at least one hydroxymethyl-containing polyester polyol
(HMPP) which is derived from a fatty acid, as described more fully below. The term

2
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or m xture thereof and at |east one
i socyanate-reactive material. The isocyanate- reactive
mat eri al includes at |east one
hydr oxynet hyl - cont ai ni ng pol yester polyol (HWP)
which is derived froma fatty acid, as described nore
fully below. The term 2 "derived froma fatty acid"
is used herein to refer to materials using fatty acids
or fatty acid esters as a starting material or
., .internediate. The prepolyner is characterized as
deriypd, fromy @ St Rrdd atyaised herein egefer thmaterialsipging fatty acids or fatty
acid @téiblaé Aastidsl Bratdd of ﬁi@érﬁx’éhiaye will contain nore than
uret ane gﬁﬁfﬁ lecule. 5 The nunber of
e ipzspe Ya% ag§ eriged probanng AR aAverAEed o eassenen aeethyne
group/ineleéulds] Ginid (bnﬁlcalﬂyywﬁf cddb;ﬁn in®OE Jitmaing ureidaid giﬁup per molecule.
mat.er.i

a tive
e AT bhad s i BF iefrphd 4 Bt Y G gt
of @enpe%n@aém?atcme stlmteha'@ret(w ¢ oumbpo of isocyanate-reactive

grouﬂsﬁﬂflé/ﬁ[@t e @@ﬁ&ﬁdnﬁﬁtyn&{tQE llé%)(aﬂtea&gl ﬁﬁf&ﬁpﬁﬁe Stoichiometric
npounds t hat are used prepare the prepol ymer -

ratmﬂﬁ ésqsrwéq ARV @agewelﬁsélaw ipqeyanpde compauads dhdt zock nsed to
prepaﬁ'a\theﬂ ﬁre%flyﬁl&ac ij‘h\é Q)r.éﬁﬂl}&ﬁdrgﬁ @énegilB’UMth%H %Bﬁenzed as hav(:jng
nat.e yl . car box ar boxyl ci
e SRR ML, e O e LG Syl L S0
anhydlﬂ@eﬁtepoﬁdel amindhslape @p ethyimic enbatuahiiyn. 'muaq)r@olyﬁiécsﬁﬁbly
t a Q eci al |
v 58000yl 58 SensP A L 280800 e FIPEF LI e
aboub 50,00fb ¥ rrefesred @rerolyeeay| ks aveigher dveorge radlerytar 508igh from

about 5(@%@@&1& tab&QQsoooéSr fr&ﬁ 'Ibé\ii! qtdoo JorQRh aut | 2GR 25,000,
t 0 about or to about 15,000, or

or to ab%*ﬁt 15,990, gty akput tl%o%é’aim @09'0%00% P tocbadiA006. 000.
TiTge @;E‘@ﬁ!}fb&ﬁé pb&eﬁb@fﬁﬁq@\m }(t iibohi ﬁh‘ipGraQﬁre r(—QZW@) or if a solid,

one it DR et P RP R RB o o Bghien Ein SR peatieslvae g epter Fhpn

50°Cno greater than 50C. Suitable isocyanates for use in

PIRabik @&q&nstysrfg; ngﬁry? gbgaly,gag%%.@umt MR Y RE v Dty of

organi ¢ nono- an Ol yl SoCyanates ar
organje meper| 3nd m}yesqswm@des %lmam@atme igsnrzyilnpreforred n Suitidle

RRBEhiek $RMRNBS 11594 BAE, toRRAY M&a% Pi;ma%
monl sgszaﬁanate Ghﬁyi y:dsocyanat es %Ir? ﬁwel ch hlgocglalgaeand

alkylgsa gtoyPp gontring fgm Liodisarbap piogs. Suitable
polmﬁnaj'@uaﬁdsomaﬁr&t @somdtid, Uﬁ&oa&ph&fﬁt ana alrpmah@@btyahﬁts CERdifplary

polylsoc%ﬁ)a qetsln(l:chlld%ocy rt]alaiilgge Hsgtarg %*ﬁa g'lep 2y 4{ 31.1 X % ‘Eolylene-z-

€ XN phe
6-diigocstaphtene- 2- wonhomocyan atdéisocyaylayd, ene- 2,85 and/or 1,4-

bls@s@cthm&%ﬂ@e@ohekmp h gﬁa{;@ngl 'cfsocwnghgs fnggl ang/ Qliper),

- bis I Socyanat omre cl ohexan ng CI S-
hexa@pthy]‘eaﬁé idiispryiagatef é:ptrhrggt}lylene -1 4—dusocyanate cyclolexane-1,4-

duso@ﬁﬁﬁ:@ehgﬁﬂhﬁdl%talyﬁn@ &%@&&ﬁﬁ@t Snethylene bis(cyclohexanei socyanate)
ZI\ﬁilst\t)rarnat hg}t ge | socyanat e, cyc] ohexane-1, 4-
socy aRatEnyleas; &MI‘SBTYGPW’E ne difRetRRyRleayk2 4 dii socyanate,
d1phew1di‘%thﬂre€4 dilisboyahathe A&nhphm}e&l atisdcyafdtd, 28Bldime thoxy-4,4'"-
b1pher;r1\¥fa ngl%yljél g’ (P o %g%gnkg }é({ngl dgﬂ)cyanate 3,3'-dimeth yldiphenyl
meth@qahé’r@imﬂv@ee% ,4" ?mbhenrlomymae griisbeyknate phpolyiretigylene
polyp%laﬁﬂﬁ%m e, a?h’ﬁ)I)gl n%g%x&,ﬁ;éi‘;ﬁisocyanate and 4;4’-

dimethyldiphenylmethane-2,2',5,5'-tetraisocyanate. Preferably the polyisocyanate is
3
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bi phenyl diisocyanate, 3,3'-dinethyl-4-4"-Dbiphenyl

di i socyanate, 3,3'-dineth_yldi phenyl

net hane- 4, 4' -di i socyanate, 4,4',4"-triphenyl nethane
triisocyanate, a poly-nethylene polyphenylisocyanate
(PVMD1), tolylene-2,4,6-triisocyanate and 4, 4' -

di net hyl di phenyl net hane-2,2',5,5' -tetrai socyanate.
Preferably the polyisocyanate is 3

dlphenylnethane 4,4' -di i socyanate,

q ﬁnegi\%/l net hane- 2, 4' -di j socyanate, PNMDI, tol g?l ene-

iphepy e anate diphanglrgethane: 3,4 dasosmmnate. §MDL, tolylene-

2,4- dité.ol(;tama&ls tdlflencen) 6. dlab@laewl dFehiaies ‘ﬂhe4eof nipmm@cﬁah@,4f4’
en 1 .IISOC anate a tures t hereo

diisodfpBIE MREEIANEA e £ 0 Phon il dherpet 3 gepgrioally

refemde@ asT D), emé- all4ea11 bs omy«hn amylemz yldﬁm;'a?b,afe Solylene-2,6-

. calil
dnsoé}h %rg:% to asn%%pe é%eg%fl Q fene%s‘fe r ST 28 e
used of any of the foregoing pol y| socyanate groups that
C@%hﬁéﬁ’veb |oﬂ5ﬁ} of tHé Q&egxﬁﬁé B&ﬁsb&bﬂﬁ. g@&dp@ Qﬂﬁn@hﬁm biuret,
andl?oa ocy Plurat e groups can al so be used
urea Hpids o aliophprptenanpior iseoyanivale growps snaale be used- These
derivhtives bft&ﬂﬂdﬂehh%ﬁdds@&@ndﬂéﬁin&ﬁ&ﬂa}itl%ﬁﬂi 40 @Bsirabf) e OB Ken

ammty rmyc sfml?ed nk uct;%gduct i s desired. The
I°SOC yana e-reactive tater aI i ncludes at | east one

hildie wgmeaﬂayéacuwntmmnm]gnclpddsmﬁaet oqmdiyﬁfdxyx@ahm)mthmng
polye%ér 9(9{761 Yﬁld[Pi’Lﬁ@tEis ti@ltl%] %@é o %Q@,Qbeﬁo %uﬂ | %/elow
el ow. ar act er e 3s

IS C aV|nga

The HMBP dx¢haractfrigerhap daving|ab iaabtcons seten group aet molepwde and at least
one HyHARPMMATL @Uﬂz(ﬁ{ﬁbo&%r HoRidRle P &he TRVPP UL Sonvadibntt\EErived

derived 15 from a. hydroxynet hyl - group

from 5y A 008 it oAt BT 3o 28 Phbin atoms,
or anadster®f suchm lytiroasnsthylhted dthy mmywdazsm&&pﬂsatme&&iﬁgthe

d
L e o o MU TE T L N ———
mltlaﬁm'l cympounﬁ)h@ma ?Peﬁnemge@f afpledsy dnpreferabilnat leatt aboud: @ rhyairoxy],
Vi ReheAln O%E 5(%%(195 Anih€35up Js,smo%cg; "okl b€ 2% hrting

out 2 h%/}drox primary amne an

econdar

mateﬁﬁ]is fad gras ﬁ%?"l’l‘&F‘}@%ﬁ are seleplsd suchothat é‘Fe ¥pRifing F@ﬂﬂ%wnt&ms

an aﬁﬂi‘hﬁ ofilat ladael 108 afspeMing QRS tdefiRsd Fotn IR %9&1%%&H§ilgroup
: gﬁfe resulting HVPP cogéﬁ ‘{} an_average of

contaprffe oy gk B SEURT PG 0 Fr el Py 7Ry L R pgpine and secondary

aming grbup xwﬂteh;aitxagrrocmnpmdl :aldnuha gHM:BP thys af leqiuaﬂex&&teeght of at

thar nd Sec ondar
least a%@ n‘gp fto gggut et%c(??]@ yﬂ(ﬁ.ﬁ? wgafl El\fyerage
moleqylpy weig qfﬁhe aobequigdiviged bmfthacomumealsrtunmeomdtoxylabmﬂmry

amn&&@&%ndggmﬂ%%u psei ght is equal to the nunber
al.ypg %@ﬁ%}’z nmol ecul ar wei ght of the nol ecul e divided by

utrbRhee .ancffvewa b3y leastys. inmefesably atilenst Bz} more

prefeﬁiblyoa’tdafsy 2.8)% BB ot Qﬂﬁﬁore Bb&eﬂdbﬁﬁo Sbbdt@DEwen hibte fRferably to
| eagt eferab at |lea

aboutpr :hfyer %%IIOE/’I@%W %ét P 2°mh‘81§‘{9p?§r’§?1@:£%1 yrhe

HMPPalsa bmblﬂasaummwmtmﬁ}ﬁ bﬂiﬂ lyast @00, atichits ab least about 600
at leJQV Qt;o%( F&O affeﬁﬂ%l%u@ 980 %? 39 ﬂg&r%o%n}é%etogabo% (ﬁ)8 suc as to

per nol ecu
about 6000, to about 3500, up to about 1700, up to about 1300, or to about 1000.

The HMPP advantageously is a mixture of compounds having the following

average structure:
4
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30 HWP al so suitably has an equi val ent wei ght of at
| east 400, such as at |east about 600, at |east about
650, at |east about 700, or at |east about 725, to
about 15,000, such as to about 6000, to about 3500,
up to about 1700, up to about 1300, or to about 1000.
The HWPP advant ageously is a m xture of conpounds
having the followi ng average structure: 4 | H
X](z-p)-R[X-Z]p (1) wherein Ris the residue of an
i nitiator conpound having z hydroxyl and/or primary or
5 seco ne groups, where z is at |east two;
each wmg&rr Z]ly -0-, DN+ or -NR in which R
is an inertly substituted aIkyI, aryl, cycloal kyl, or
wherdélh & i Yhe re@idaelpf ap ihﬁm@or&dﬂb&fndf}faﬁ[ﬁg]z Kydrokyl £f@/@ R d v yOor

h A
secongiS SRS BT - TBRCar A g1 JRCPEP b aA parenirsle T8z —
NH— & -aNRi-a@awhich BT :amhsdﬂg lsabstituted ailyi, mylgcyolne]k@r omnax=gkyl
grou}fo‘g Q¢ %Hgﬁlb Ildﬁ)dz Ier’er:%tﬁf‘g Ry g(r&gge f]ﬁi—fj gg&ﬁ)lépﬁer

els >
hydrqumet@&mmmlyg gxdlyestes polyieb mOIelqvelegZow hxmen of dranghedoghain

contaﬁimg or%ore% g%ﬁ*p 3A§>rovﬂfe9\4;!hg€ thet fR3tagBtauk®aSbe A YPHRPA per

oups are
molect . (CRR) %fa;ﬁsw é fﬁoﬁ)A(wﬁ?@g&mﬁm@M fomsthe group
consigtingQf AlleAZ, A3pAd 410l &5, padvidedthatCa e st pRhpaaRIA1e A Y or
As. g%oup, mis 20 nunber greater than 3, nis greater
&h or equal to zero and m+ nis from8 to 22,
especialQdy from1ll to 19. A2 is: O CH2OB 11 25
-G (CH2)v CH(CH2)r-CH-CH2- OB (I11) (CH2)8CH3
wher ei - (B{CGHas—bEHo+EH+0OB a nunberdgyreater than 3,
r and s are each funbers greater 30 than or equal to
zero wWith v + r «C3h@Hyg from6 to 20, especially 10
to 18. A3 is: 0 CH2OB 35 11 1

wher %%I\gﬁaﬁeﬁﬂond%a Qr'f.%)nﬁ a%% og ar\lgther%oup, m is
number greater than 3, n is greater than or equal to zero and m + n is from 8 to 22,
especially from 11 to 19. A2 is:

0] CH20B
—C—(CHz)v—CH—(CH3)—CH—CH2>—0B {11

(CHz2)sCHs

wherein B is as before, v is & number greater than 3, r and s are each numbers greater

than or equal to zero with v + r + s being from 6 to 20, especially 10 to 18. A3 is:

o) CH:0B
-——C—(CHz)v—CH—(CHz)r—CH—(CH2)t—CIHCH20B awv
CH:0B (CHz2)sCHs

5
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wherein B, v, each r and s are as defined before, t is
a nunber greater than or equal to zero, and the sum
of v, r, sandt is from5 to 18, especially from 10
to 18. MM is 01l 5 -CG(CH)--CH3 (V) where wis from
10-24, and A5 is 01l 10 -CR (VI) where R is a
i near or branched al kyl group that is substituted.
with at |east one cyclic ether group and optionally
one or nore hydroxyl groups or other ether groups. The
9 I ¢ et.her group aturated or unsaturated and
whefohS B G 8 o B 36 Rekted Belogtubds § BEPUEresPRrmy o G994 o
zerogurslLihe sw yf ¥ @, and the fra 5\tb 18, Rapdaially fom 106 18YLA4 isC
ethgy group, or both. The al kyl group may include a
sec d terminal -C(O - or -C(0)0- group through which
%Ey d another initiator Wegecule. AS groups
|n gen rﬁ? aré | actol s, | actones, "saturated or
unsaturated cyclic ethers or diners that are forned

whefbswh%h(‘}k@%n@'%'ﬂ‘g the manufacture of the
hydr oxyl net hyl - group containing fatty acid 20 or

estef. A5 groups may contain from12 to 50 carbon
atons._In formula I, z |2V8referably from2 to 8, nore
pr‘E‘QET%blyfromZto6 n nore preferably from?2

to 5 and especially fromabout 3 to 5. Each X is
h ferably -0-. The total average number of A groups
w e% 19 W;ﬂ’ré‘fwb%i’t Ayl gEruphatiis sabstiteted withrad leastzhg cyclic

etheﬁtgrd@&ﬁfd obt15mﬂ]yrfﬁl‘é dr RBory %!y&&%xﬁf grgupssthlqahefr I'ef aé?% 11Re
val ue of out 2 to about

evey AR Boug e, B Gaiied S itprhuratith 6 0 ¢pri fther nert
substitwtion. t Fe halreryl gfoups mag be onpihe a2k lehiin Ar ,onathSicydlE¢ Bther
grou f oﬂotﬁnq'ct{\éﬁiky? gm#? {fr m&]; e ms%&%ﬂ%gmgﬁ?&éfr gr C)-fC(O)O—
groug; tiexouslaa wiich A maNzondAs aavtbewmtlator moledule. c Aé@rme lim rgelnkial
are I&@tBIsala@ﬁoH& @at‘ﬁ% ot %s%@g A?M.&('éﬂlre?ssoro bils tREY arézformed

f t at
it Gttt Mo e ooy hidrgolRohTisIR oS 20ty 604

or ed%rxtA.‘irgeﬁlpeina&koxﬁﬁlﬂfl‘bﬁl M@ﬁé@mbﬂafbﬁfét ain Al and Ad
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es ;%gri'nélrl? z iz pre ?rgﬁlpv érogmfg ?or% mm p{j,ftﬂ-al_agy tfremgﬁstoﬁ,:, even more
prefgyhRly firoms? t9f5 ahld espRialiy Erorddboyiraeth &I mbyxwﬁamm-m)n- The

tota.lazgrgi'étge Jngmh& o? % &BJA;?S (}ﬁf’ %g(ﬁ-gatty th 51;%&' ﬁfﬂyﬂ 4110 erca.gﬁg% agw \'g

roups erce
at leﬁ¥te1r gflrﬂéﬂ tlm %ihuercé g gich fom giut g thdbout dA ttianes the wihié&f z,

abou‘t Q t(7 900“9 L etXKedVhe FHRE BS, or it Bbbat & ﬂ) 4K AT(Pg %\E&r t‘ﬂg p%ﬁ&noq z.
é%?’ 4 35 groups. xt ures of , an 3

A SIS} 5 ot SRS AL F0eAS, 8 R rafohl A A omai-Eburo of
Al, A2 and A4, a mixture of Al, A2 and A3, or a mixture of Al, A2, A3 and A4, in each
case optionally containing a quantity of A5. Mixtures of Al and A2 preferably contain
Al and A2 groups in a mole ratio of 10:90 to 95:5, pérticularly from 60:40 to 90:10.
Mixtures of Al and A4 preferably contain Al and A4 groups in a mole ratio of 99.9:0.1
to 70:30, especially in a ratio of from 99.9:0.1 to 85:15. Mixtures of Al, A2 and A4
preferably contain from about 10 to 95 mole percent Al groups, 5 to 90 percent A2

groups and up to about 30 percent A4 groups. More preferred mixtures of Al, A2 and A4
contain from 25 to 70 mole-% A1 groups, from 15 to 40% A2 groups and up to 30% A4

groups. Mmtures of A1, A2 and A3 preferably contain from 30 to 80 mole-% A1, from 10
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to 60% A2 and fromO0.1 to 10% A3 groups. M xtures of
A, A2, A3 and A4 groups preferably contain from 20
to 50 nole percent Al, 1 to about 65 percent A2, from
0.1 to about 10 percent A3 and up to 30 percent A4
groups. Especially preferred polyester polyols of the
i nvention contain a mxture of from20 to 50% Al
groups, from20 to 50%5 A2 groups, 0.5 to 4% A3
groups and from 15 to 30% A4 groups. In all cases, A5

o R B 305 YO0 S e B 3T o B o, rr

preferably temteis foin mogo 60 mle:pm}mn Aant Waubaﬂsapemcea\m AaVvieéra0®1 to

about CiB (f%pcggg AQ ﬁ§dt19 ?02 rgnbj 1%% %& graups. @ds}& c%z grefgﬁgggﬂ(yester

polyolaﬁfcthe mvemxgmmmm fnoma20 tor50Ph AbgrutpsOfréh 200to 50%
/

A2 grcﬁ%@lﬂ5 fo % Agé%gff)s PO Tel lg?g%%thp%gﬁfélﬁf %?%% groups

m xtures of A groups
advaniagpeuslysangtitity frem Qdp 7Py espetiallidrera Otth 8%peflalle erpunsol yol
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y S. nectly substitute
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groupé andawmhtdb 06t REhHvEAREadel iQBideViREG 1oAY hﬁmsg tHHr 8- atidh 9f

ain one or. nore car bon-¢ rbo bIe bonds (i n
the bRy SRS dhd  onfintiR! eliier; 2P0, & f such inert
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bmmiﬁ%nlg{rg e%J s oc] %;r §t eﬁ% oil, cocoa butte_r, corn oil,

ttonsee inseed oil, oat oil, olive
ofMPPg, apq?r«bmg to ﬁélamme dichn be pmenszesinoa imulti-siep phoocess from

vegets@ﬂé or Sitfdal 2\ 7 renQd kont&gscﬂigeor%nl)re cartio¥ Qgﬁ)Gn Q})lLble bonds in at
| ow, The vegetab or_ani mafl

nf | [ al
o B ot B8 g The epSt ot e/t
canold ¢iR lﬁﬁfsts@éd dil, CadtdaObutte® addkh 61(1, dbttbﬁbeéu biDWRH, Bhdeal @l . oat oil,

peci a rret ha an progduc
otive GEPEFY SraTEeCBCrip ohr 30 i it b, Bl g ot
soybeaaidtljburébwgcal,rmy»eézfetaﬂmdrol yzed to the correspondl ng

yve@&'agil?_l_l(;r :?lalna?dfatbl{g @dg\lﬁ%tusue tgdn 0 a

necessary sters
transexispifigationiepafiayy Uﬁfétf @rlmraalb@quyespp jgthapgltdn etlaahadn to

produé@ﬂﬁﬁ'&%r@mw&hgﬂﬁl@nt by Sacidat rmad %ﬁﬁtmg%@lgars@ysp Smay be
ntotq’g 30fat acid chain at the sit

hydrolgzed 9 the PBEAORRE (115t AORS Tshsiran) ‘é‘tht}‘lfr %}f% Asrpeuratlo mot
necessmt hdﬂm ﬂkﬁ ey I(cbeﬂa.ttynad:.lis) Sire Fbahwﬁenuﬁslydﬂof&&lﬂés%ﬁ by

ream? mty ac | %I ('%’%lo fﬂﬁig é%)r}}"g&i?’?m @%‘é\gb oﬁ%@ %%%%1 onto the

fatty abpligHain biothd sitd Ofecarbdnmaﬂlmhmsm&;ont F@nitable hydroformnylation
t t
methoh¥ glre(ﬁta%fﬂd i%] 'Pog ﬁﬁﬁl‘ft Igo %m %géoa dI 4%% %9 t %t)r ex%ns%e am% in

s at sites.
wo 08/9% déerieme dAtin 29id errwpe containhmultipliOearbon-carbon double bond

sites. In such cases, the hydroformylation reaction may not introduce —CHO groups at

all of the double bond sites. A subsequent hydrogenation step converts the —CHO
7
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7 groups to hydroxynethyl (-CH20H) groups while

hydr ogenati ng resi dual carbon-carbon bonds to renove
essentially all carbon-carbon unsaturation. The
resulting mxture of hydronethylated fatty acids is
then reacted with an initiator conpound, with renoval
of water or | ower al kanol to formthe pol yester

polyol. 5 The initiator contains two or nore hydroxyl,
primary am ne or secondary am ne groups, and can be a

R ML TSN B TR R A

bondk 6 Fdnfive eSseatiliyt Sl tdibon- daﬁmhumslguminy m&fesmﬁltu%t k@8 f

oXi I pro ene de.having from 2 8,
oGR8 B0 B RASESat S5uBN  Eub, is remore
of waver ae davtea mllsamblth forof thé payssttd Polyd. 3000, especially from

2 e O ef era bI
£ e b bldos SN mbl atonl Bmh Al b RLSHEL
grou%tae*il Faf ke 8 @RYYEln Y alfarnd aminecorag PPllé%Péﬁ dEridiagerg of partlcular
inter6§t0H% d]bdl‘yokeer Polyethes| plybleiniiibrs fir Gashat im&dm'gr%geners of

i nclu ethylene choI di et hyl ene glyc
ethylfn% 01511%6 %grogylyaeopm e }Eﬁ"B’rgofﬁﬂ}'P&wB’ %ﬂ eygqg}aﬂy 2 to 4 hydroxyl
groufxs_f/mﬁlé@myhﬁdla lgblymd: weight |of lix2 18X tdTBIN0 AeOp eciallly ydrB 12RO to
1000?)?.‘ Ql %,l lg?sot%nx 48(5] § req rgbri]?/' %o ]I,]%(l>n1e25) equivalent weight initiators
include mamram cpoar8ordy dsedtalsyham sxienfiereaeqd cobsdinianoin poljunethane
h ' 0 n
formm )I%ts Ogir}%%a%o qe g’ﬁ!ﬂﬁ'%g@%gﬁtﬂ lheﬁﬁ)le[ﬁg %’lﬂg’l tO:hz gk?pyf)e[ne glycol,
d1prcmylgpg r@ycob epﬂl}geqmqqr glyesl, csg}v@e*qu&mef@nol ethylene diamine,
phenledé OXYAEIBY | bBEhdirdl- aﬂﬁogﬁén\ﬂ)aﬁtme,wa@la—dlammes 5-diethyl
forego |£Pglﬁroc_essten m xture of materials
tolugne, | ﬁ*gft of AP iS%y FOP @]r giee Fsthangh amnines wepgt - ©
m(ls])proﬁanbl) athiné) )gliarcamen&tdmylhylg fpBdHASe, p-EhﬁeﬁE}ﬁﬁﬁﬂtdIﬂrthg ij_ke.
pv :1‘r§lr'||tnsétlp‘fil -Ccon’ acu{ %%Ld%t et P yeﬁ%n 5% reg?u Bandltg be a
mlxtstemfnnatgﬂﬂaﬂmyma op chsdl(mme&hﬂ )gkows,t mdsr;aatemaﬂsahnﬁng 122 or 3
yd.r@%e ¥ B Qﬁﬂ' Cﬂ@%p&ﬁb’lp t)fe nﬁ?t en chiné Qea.m% gkléydr?gmethyl

hydrof ornmylati on reaction oes not
groupy jsdurically| sopygwhatdpwenthamihs pacrsstion of ststias fatty esrés (or alkyl

esteﬁ; fohBGERE 2 ah@ 8Chibom cEBAdiohible BSnd[ £ the ﬁfhro@&hﬁ%mﬁ%&@n@n

ubl e nds that ar ot dr of or nyl at ed eneral |
oo 68 G KGR Aot o136 REPHERE oY ORI oo sribeent
reactigtchiondiyinms dyy his@b rlazbdnicaghop dbyids bands piois yad ﬁotalliﬂroformylated
genegag%% oﬁ%qﬁdp 0,04/ 096744 The HVPP so produced

Yy CO talns some unreacted initiator conpound

arMethe?,s ©b making usich abvdeexymethybnetaipingt pdlyester ypdyylslsare

descﬁQJd:EW@bélb%?h&'t' ator = conpounds often react only
monof unctionally or difunctionally with the fatty

acihgHYIEP sswr%dgicedr BoReralip gortRia P ynysartyd dakiatergopppund,

and Ohiye RoftaiH ainﬁ‘(iacf/eﬂ e Byﬂbﬂdtﬂﬂé{ﬂed Ofat‘@mtaﬁlﬂs Q60 UsstersPONGgidiator
I Nt

dir to t resi.due o or. . co und. .Th
s ot 8ot R R pRaEonally of Sifipastgnall St R ARG aoids or
esteysh | apd abhdiing ipalyeeropiiyol oﬂnsn cortain® e fydicdwg] or amino groups
bond B QY WP HLLi.OHRE, Rl OGLE QAR OF ouPS at tached to

due 0
The HMPP may be alkoxylated, if desired, to introduce poly-ether chains onto one

or more of the hydroxymethyl groups or functional groups attached to the residue of the
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8 initiator conmpound. The hydroxyl groups on the B PP

may al so be converted to amno groups via a reductive

am nation process. The isocyanate-reactive materi al

may in addition include one or nore other materials

t hat have isocyanate-reactive groups, including

materi als having one or nore 5 hydroxyl, primary

am ne, secondary ani ne or epoxi de groups. These ot her

i socyanate reactive materials may be of various types.

_For exanpl e bher i socyanate-reactive nmaterials
initater cagponnde Jhe budrar! exoppuerths FMPR magalso be senvprief o amino
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3, 00 ;to abho 000 .c N be use

5 Ae By g RN el BT o8 A e aPa e et o e other
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rea@m;glr@me pep lyeleffule ahdearhsguivalent veigbt perms@quatqayh@m group of
lessgméﬁ leO ﬂbl@fﬂﬂﬁe%&g l2¥6: QL% yT‘IEEl% ﬁ:mﬁ AG ﬂE ’1socyanate

cycl ohexane di'net hanol ene di am ne,

reagivengrqups afsi greferably opgramrHBFHeAiAbAkR o aarrema g “amine or
sec&dﬁrydél@ﬂhﬁkﬁoﬁarhﬁh@hﬂﬁb gibs €REpresentative ciRh Téﬁbnders include

am’g'gg? gfygeﬁt t%’a %/Dh Ctslle a]'@ E' ol,, &r%?#gyl}é!{ OSSIOB 5’? Hene glycol,

tnpdqm:tema edxtola rpaichexiom dimetlposk :thfledeht dﬁmmay @hehyiéne diamine,
S { | V] nor e
o SHOSEL LS oy a1 2B bl 0810
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molRéule gud \aal @fivalvnt gh:ighﬂfpef- Es@@an&ﬂe refctb @dup2Bi0iess than 400.

CrogIR e hrqstably P R O i B B, SRl i 3176 Aoy Primary
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diethanol amine, monoethanol amine, tnethanol amine, mono- di- or tri(isopropanol)

amine, glycerine, trimethylol propane, pentaerythritol, and the like.
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9 The HWP nmay constitute at |east 10% at |east 25%
at least at least 35% at |east 50% or at |east 65%
of the total weight of the isocyanate-reactive
materials used to make the prepol ynaer. The HWPP may
constitute 75% or nore, 85%or nore, 90%or nore, 95%
or nore or even 100% of the total weight of the
i socyanate-reactive material. 5 For exanple, the
HVWP(s) may constitute from20 to 65% from 35 to 65%
from65 to 100%or from80 to 100% of ttle f" .
we e FMES myaycopstitite 2t least 107 ahlpegh o4&t éat east 35%, at
least BOBPSH at ﬂ@%ﬂ%ﬁ’q brane t&an’iHéi'glﬂ:tdf thd isbeypBste déactivBbitartds used
roups, depen the partic r star .
to maki CB prap s et PR ANERTL RS PP 45% PR BERGr mogre, 90% or
more 958§ @ hee oltienen 100% biivhe ttotahwéiglyrof tige iseryanmnate-saactise atagerial.
agt |V
For ¢ am@gltgngﬁwgpggg%mg%% iR @ﬁxgp t§@§%,%%5#gr6§%, ok 85 to
100%e frorcfifrty 190P4nd the mﬁgvexgh‘rh%lsw@m? yq@etiwermg/tehalﬁe ot her
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acid, %ﬁ%@gﬁt i S5y BNad @il Afladeer age of - at |east one,
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y an-average o east 1.8, isocyanate
groups/ nol ecul e. These rraterl als may contain from

TeocvaRAb Furmtitha 1repdl@@e@bout 2.2, or from about 2.5, to
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polylgrat?xﬁ anat 8 fé’ ! I'Pl.[l1 al nB{e%Ea?s %g%lrxarlaa néeﬁ% havgggn avmbage of

Ures ot r'socyanat e
at least @ne, nrefemhlman 4verage @d at: agt 1. &vwwmm gmpﬂm@hule These

mat&L & cohfiBihn f at,&wzdo oF géoﬁw,@mﬁ r AU ab0aE £50% about 6,
e |socyanate

are used I n an amount _that provides

to abgyteh tepborh 3P Wrte abaﬁﬁpa}?@mnaéq groups/maplespin, 9 VIR 8Rips
{Jﬁ( p&ﬁbucyaaiﬁﬁtis aﬁtdb@?@m&afsﬁ;{m aﬁﬁdoh’ﬁntequ@cftﬁﬁﬁBﬁﬁbolyﬂner
e |1 SOC acltl ve m X rer.erre
of ths e D EPUEL T ES ol Faf pvinteypialeddaf b uegl i order
to prothice aploefraoRbligr acte1ghe dsdduzt thae dpuliqdd eniesy-@inpetayaneitng,

the 1go rl%)%(e(sﬁ,a%trle\/\?sle r}}: a%fa}rllc?uog %}é aptrgw?erseag&t%\/ agB) g%'qtum.?e%t of
lsocyatmg groyps_lﬁemqlﬂwdmt of Bocyiobaie-repctSe group pragentin tee ipgtyagite-

reac@e ROk S AEYRNALErERTD PRI 18230 cBfikiaBf Ut Y £ N8 Qhen

| socyanat e-reacti ve groups, the isocyanate-reactive
morerpreferably at Inaeh i@ equiyplaty ofmcxﬁntarfegmwewsvalsphﬁ%tsecyanate
reactivt@ré@sul ti ng prepol ymer is a statistical distribution

o OB FREBSEFRHIE IR SBTEH CFRL 58 JEPL g R et TP ghaom
about onss @b yboap A, @inpiR ) pMﬂsb@aﬁgma nahpmméamtel used pateequlﬁlgnt of
1socyanaq:e Nedcive g¥(§1%%,t &)e 1socy Habe-fRaltive m:ﬁ‘.enals become “capped” with the
polyisocyanate. The resulting prepolymer is a statistical distribution of products of
various molecular weights, as well as some unreacted monomer. The average molecular

weight closely approximates MWgsocyanate-reactive materia) + N MWiisocyanatey, whiere n is the
10
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10 nunber of isocyanate-reactive groups per nolecule
of isocyanate-reactive material. In this case,
relatively few unreacted isocyanate-reactive groups
remain and there is little if any unreacted
i socyanat e conpound. These prepolyners thus have the
advantage of having low | evels of volatile isocyanate
conmpounds. |socyanate-terninated prepolyners 5 of this
type are useful in a varlety of applications, such as
cast. and spray el astoner plications,
numbgp, psispryanatgrrsptive SXOHPS PES ma lﬂaa 1507pRate-TeRNEIYS fpqterial. In
this c&@alreamxslyafddv ashhasked esscyanaﬁ&e@ﬂlse @ﬁhyyfeaialmrﬁd there is little
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or Bl ERE8 Y ly Se AHEY SIS B e
appliggtiops, mvlsallurq;ﬂafﬁble serdeyis gBd gahesives, ayeparh peslantsead adhesives,
aquedis pERhretiiie disHd x‘éﬁs’}l Rinh it/ Lk Ini AbY instanBe TRE HrepdyRibr may

ood light sta |ty|s neede1 allphatlc
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from BRER Ao e 7% os b RerRl ROt ® B eheaa fpmpmpunds
used it aakanbd premyohery elt imtkzo ipassibld beinelutly pistalll yrmsht of2dhain

extenca&g%ﬁa%ni fg%}e SPR?.EQ'E ?I]()Eh IS(\)I@B%[’]% e%?t{gehneigt%%ﬁ %Xseutgplcgﬂy will
constitytecnpanare &han ab@ut\ﬁé%neﬁpewlm wp tophpwet 10Pecofbihey hatal weight of the

1socy§ﬂé'té Alkieh a}ﬁa@ﬁﬂssomﬂ@dﬂw Mk et-ﬂﬁtawﬁ' #at af i@bitate

00 to about A simlar prepolyner is suitable
eqm‘?%?PtUﬁléhtpﬂﬁﬁthW%‘P&P@“&ROle e adhesive and seal ant

apphinsRt bQ@?olthBxfh ﬁésthlemf’lane -PatSRGisAird Berasie tatmesml £nd
nept o e cyanat e reactjve teri al
sealagt SRPIGREE HiFe HBHMER Barten RmB e (e (ries cpepqpeis OF the
isocySxijiie \redctiné wiategial, Qole;setlb&mlqablyyﬁﬂedah mjlmsioﬁrwhnl aychhgh
X i val ent

caui AL Yojghs HUR S SoBRTSL paifficr PUAT sROHL X hEMh HERAGL
high cnqulvelspb vanght cwlypﬁlley (mmbyss arefexsklyde) pdy(drepylens exidelt or
copol}n%eéD bfy péﬁﬁbg%ylﬂeh&l@eﬂ eangxﬁﬁj €0 about 12% by weight ethylene oxide,
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11 having a functionality of up to about 3 and an

equi val ent wei ght of about 500 to about 1500. Yet
anot her application for these prepolynmers as a binder
for use in maki ng rebounded foam cushion and for
recycling rubber crunmb into nolded itens or to nake 5
sport floor systens for indoor and/or outdoor use.
When nore than one nole of polyisocyanate or
polyisocyanatefnnnoisocyanate m xture i s used per

. eqyi val ent of te-reactiv teri th
having S FRPR AR b UGB A SR PR e & BPuAReO to about
lmm.isocyanate tern1nated prepol yner as descri bed before
N P B R o o SRS ARl R G A er P R M Spping
reboursietl fam bqslagn apd é«pahgmbmsfubbé“mrnhwo treoldedaiffems or to make

sport¢o%pg%@e%a;forqgauoﬁgswmuta@rmout 30% by wei ght, such as
20 to 30% by wei asi epal ymsrs can be

u¥bep mare than gpe m&?ﬁf’p']’tgwf”f"@f@a‘:eno Yppcy3nate/ monoisocyanate
mixtufPRViBed s reiqtiﬁ;@l@f 8P iﬂo%&ﬁﬁét‘é -rédcEivel 5@eridl Nthe l&%hltin@rhr?dlllct
aS|  epo ner.s of S t e artIC ar eru
conersh i AR SR PR Er e e o Rt
some Bfaaiti ¢fh ulnmaemﬂi ﬁ@yﬂﬁdtdlcolgpc(lﬂﬂw Mgturels: bﬂ tlals typaciré ®ften
referrec{] {o in %llae(:) r.'ztrt]'ai.5 lag -p }%FL' S,$&9J ﬁQonﬁ"i‘ﬁ{é &HBtent up
roc e SS.

i'njectlon
to abogt é@"@ by nwmshh rseclaassb‘mpa?}()ttp Savochyl Wﬂl&i@eQHﬁslwnemﬁwpﬁg can be

used Hq}hg Gana%%h@J{%nmﬁ RS the! hBdve- d@écﬁ%&pﬁﬁaﬁaaymggﬁ aﬁJ Jlseaf In

hese appllcatlons preferred polyls ana clu
additigpy Qe PO AT 1 e SRR BT B gg polyurethane
elastolzngﬁﬁ’hﬂtaeéé }alﬂea&badtioﬁ n;é&m(ﬁ:st?m@ @.I).\’I)f’:lﬂduq&ﬂh}/fﬁchﬁn nl‘g@tmn
. quasi. r.w t .ca ontain apou
g (R ot BieeF arathry e HEE I EREE. 2054

prepoly@iegharey mﬂseammdulpﬂiv yussiub yia waetkingr owojded rfoam 'Hllad HW@CW
elasto fers Sleoq Qﬁ f Hl%ag' g};;\;ql\.}lc& &%y&%?e‘h%a rp%@%@éﬁg%@%@élh@é TDP'MD],

one or nore

carbo@qmdmoshﬁed/m Keuchas Esonate® 143k fromsDeyn p}‘@ﬂ‘iég 35| Rplypaeric

MDI. Of another polyester polyol. For RRM SRI M and RRI M
Ilcatlons it may be deS|rabIe to |qflude a &gﬁhp&mm

%Péh’é?éerwk'WdFﬂ dyricadly icomtatn gbgut 1 to about 60, pre
aboutl 5&&}5&%&@)“ B}aﬁbllglﬂEuri‘faimd laﬂﬁsoc@mm coptpopml. y e SIMPP may
be usgcﬁ%s tgg (%lf’g 1g+c3%§aret§ ?‘etear(]: or C d'el \#r }thm% &&%h%e@fthtﬂ gncl—y)\ép Igore
other diighcéquinad lpmikeeighinmawriatshaich ae polettien palwols ercamother mlmter

polyolC Oﬁj} Sm g.g? RﬂfIMt Ji)ﬁh&ﬁf&ﬁéf qpﬁ'é? b& ﬂmﬂﬁ% ABRlde a chain

crosslinker an hain extender, is from about 5 to
extenétroaaﬂ/os G%S@hnkenenttbq BpeyRRftgRracye materialso Qpagipeepolymers of

partica® MRSkt ndlde Wift0£ YRERLEh3FINPRGHE WecrésBliEkkérdd fil/or chain
This ratio of jsocyanate_.conpounds pl us 0£3§§£|nker

extendere|/ e 2mannt ofgxes apgfox giain exfendstis g thghtombined
welg}:&Qﬂ’&hé Ii@&yﬁﬁte reofagodrils h@d edrosshtkelr hfhdfoh ahslin eﬁgﬁdﬁﬂ is from

v S B SRR S s A 5 Sy
reactwa naptex lsp r'Bye eyt ofsisfoyana@e Mmmhm ahd CRRFMker and/or cham
extenﬁ@zp lcol &)@‘Li %fght of reactants is sometimes referred to herein as the “hard

segment content”. Hard segment contents of from 20 to 60%, especially from 25 to 45%

are of particular interest in quasi-prepolymers for RIM, SRIM and RRIM applications.
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12 When |l ess than one nole of isocyanate conpound is
used per equivalent of isocyanate-reactive materials,
the resulting product will tend to be a m xture of
materials that include a significant nunber of species
in which two or nore nol ecules of the

i socyanate-reactive material (s) are coupl ed toget her
to forma higher nolecular 5 weight oligoner.

| socyanat e-term nated prepolyners of the invention can

b tallored for speci appl i catiogns by adj usti,
\3{@64 B FoEbass 0%%1%1%%89@3%%%% }%g&teériegsewvagwé of

lsocyasede&eidtm afat@ehid, tﬂh@nv_ﬁdsultﬁx@ Cpradiitt evilletuntli 86€ 1baBd Ghixalrs . of
materéaés trlr%nfncg ade rg)s1 cbarnltt Prrllhursnbfn’c’ oftsaeemes & n%‘ﬁg ltw% or xa%%ni xgﬁ}g?ules of
the 1secyanaraahteatt1mmgtet1a](@) HdPéBurrhﬂ eogeahes tanfdrm ee higher afolecular
welthﬁE xtender and/ or crosslinker materials in nmaking
g
re yner. In general, the use of higher hard
slégcwm ecf@mlmtedmrewmw rof thaniyention dagrbm tailared for specific

appthanﬁ by oﬁhét%eﬁleaﬂgmls e(ﬁ'scoﬁipaﬁstnm{l& Gn PRIENRAstNRED by the
For _exanpl e, elastonerlc p zyrethanes

select’g’ewg@éﬁﬁ nal dSoRiRateRep AT OHPERSI y Aelrsh SrtRElerl thif i the

contrdd @ hEndt sep@itine Béntet, priinariBOHrdiigh whé g&& of 194 €@fivalent weight
truct ral asto S. (s SRI M. a RR

e il B g SR SR e s nle e & miking

the prepolyment. &h gederalntliRbusemt Giier h&peﬁegzaéxitycoﬁuenhpﬂjmb'ma#&%ds

to forgly “lﬁr&@} mE,Qr rgégflm{%ga&fﬂegs % %er%ﬂgx @&@d For

, a prepo yner aving a ment confent of
examvlp oﬁrhséenleﬁw @obprethyies aqnera&eare mﬁéﬂ h@#g &xappplzmer havipg a

hard bégnRft b&%ﬁfaaﬁs €0 BOY% By wéigkt, MhERAS WrRQhrd BBl stbrRer¥Rbkh-as
§ di sp ! Suchlﬁre oléggrs are useful in naklng

F“é’l‘lﬁﬁ (ORI PehayimeR haydoeegmsat copfent of
from P5 ecpe(b%[respeballg difold 25 entby bym@ghtdlmpe‘dsm’ibi éhakrd &datinigs for

I h : '
wood 57 e p AR iy BB el eRuRHERY S A58 1000 oten
used.sonewhat hydrophilic i socyanat e- reactlve material to

PARRALE emﬁple @@mg bs aﬁ Qso@s@QHe'tQHnmLtgd fp@&oﬁ%’& that is water-

Sui t abl e such hydrophilic | socyanate-ieactive
dispeypifiiear | Fleh jRrepaligrery opprissedulom agakingh preaens gxqlygethane/urea

dlspefsmslqsedahsdo t}@c&eﬁaﬁﬂw imsﬁ@éntgtvmehleaiep&sabxéetnava Munp form

olyneri zed th e OXId co i tutes
stabi fi5p1sB 1 AR e Dbt TBE AR Y (R B B atpven by cusine
a somﬂWEitGIy@hbp’hhM&o@hnm{readﬁé) ﬁiylﬁbﬁiﬁl ®-pranot theopr@gdactpia sadition

to thegl-llj'lgl?i’.b %M*aibfe subly hgd.rog p g%(cxr!igatg rea%éﬂ'ef 1%”%%1315 include polymers

ernary anmonli
of ethiylenst hyids| preogint oni bloale i quqivmtsral Qfs ethijlepe gfxide in which the

polym\éﬁ‘icﬁir eghyﬁ%r Shifd lbdotit&RE 28 118R¢ l3@%' SRS LRt O 23R c‘bﬂxf)ounds
I socyanate-term nated prepolyner if the cont ai_ns

having ob?)?ryrer@rmr%fﬁ@ BdE"er mase @ewae#eg?agﬁm BIOYRE apé A geyboxylic
acid, (s:ufbbxﬁm@bounfomeor oD rqﬁateﬁfaﬁﬁma&iﬂw’mﬁﬂo Ugrall®, Ofsuch as

yl e S N as hi can be
dimehRp B RI0RN TR Shive g VAo R ity G 180 Ry Faprted to
the iddxyaglede-frampiated repolypdl \ifftke TMBH eontaintsiaaiaﬁly(etbymmj bglde)
block of significant length (such as about 10 or more, especially about 25 or more,

oxyethylene units). Groups such as this can be introduced into the FIMPP by using a
poly(ethylene oxide) polymer or copolymer as the initiator compound.
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13 Anot her exanple of a specialized
i socyanate-term nated prepolyner of the invention is
one adapted for microcellular foamapplications. In
this case, a propylene oxidel/ethyl ene oxide copol ynmer
cont ai ni ng about 20 to 90% et hyl ene oxi de by wei ght
and having mainly primary hydroxyl groups can be used
as an additional isocyanate 5 reactive material. Such
copolymer may constitute from 10 to 60% of the wei ght
of all 1isocyanate-reactive materials, and have an
Angihera| amDiR of 9t seciatizedmisporgatedermiatied HOwOIILH otfhEe
inventipd BDHleeidptod ﬂehﬂdrbt}éllﬁﬁe foaki Splicanak.y I Ehfdadabd, @UWrdpylene

oxidslefilehBopriad SRRy B iPRBE sk 2hih gb% BEEienn SidE by wHen:
and haeigy inveaindyn priwaing hydrotyl fgraups L0 Be need6aX0dh additioaslistiginate-
reactwl‘ YRtert 1, aS\?cg %(ﬁ}gtg(% %%%X%sﬁﬂhe &sm\’\@ t%g:{)(/)/ﬂ 09 %e Wtﬁght of all

unsaturation r yner o
isocyangteygg¢tavee mekerehds, ;amd ave ER0sdwvalgat (teighe o) elOQQ itd@bout
6000. Kﬁlﬁhéreﬁi-bb&l'eﬁegoﬁ&&&ﬁ&mﬁ@éﬁdﬁo&lﬁﬁéﬂﬂﬁﬂé@ﬂ ¥u1$;z¥Hlé fap L&:h an

nmaki ng m crocel lular materi als such

apphcaélﬁ%s QB égwaﬁ ?:"F°1mr bfqn%(l% W%&P@Y‘P&‘P@ %&hnagmde, “and an

equivalehd weigad offqlaﬂa ctmmt 6000S e inBGer TR Ys GO au@newmtéq)ivalent
ave an |s t ent 0 20%

Le o
weicat Y BB R B AOE et PR B APt BREVIBRAReC and -
15% bypweigltl pthyleneomxidai ke rqsolt;mgmremahiees aregaidicalarlyrsuitable for

makm%ﬂﬁldg& ClglciJ §ﬁ\h&f ﬁu:e?ﬂlscs%gﬁn sh&t Joﬁag li%& Qrétixati ‘Poamnglla\L.J CF

roxy-tunctiona ate or nethacry
such ag :ﬁtatCh%d ifapr gagpettcashiendeg.i They convepientdy baveSin tsaqylaeafs mrttent
of fromWdRO%Y - f unctional acrylates and netliacryl ates
[ ncI Udﬁ for exanpl e, hydroxyal kyl esters of acrylic
EERadTRR | o SReciplized qisagyangtedinctiprad y arepolymer;, cpptains

polymeﬁzklﬂé ttatratie. OheRvaySuch hﬂda&ﬂﬁtmﬁa&{by liSBr@d@ded is to include

but th
a byaggynERERaI KISt TneBBISHE Dt o Pt Py AL g
materigtet [Faetablased hydmddect@nﬁy@rxmyeahy metizagrylates, include, for
exampl% tpeggsta%a\dﬁg@ﬁdeas}gta %6 ¥ Al ﬁlaéﬁﬁb@&? a%a ALV RERPYE an

ropy acr
alkyl en@ h’y ?oR ﬁl@uﬁfwlea%r propylene or hwlewy opsidpwith acrylic or
metha&ﬂicydcﬁ& € Exgmghég BQﬁYtaBI'eWH.wxy fRichedal XJ: %es and methacrylates

roxy-n-butyl 25 nethacryl ate, hyl ene) -
mdudeana?i’a 5%1 % X ySPOpsH e.%é)vgrf’égﬁttbﬂs Wthaefsglﬁ . Gtid), o

hydroxpptdpgL rayi'yllﬁte,az-hfﬂ.roﬂi)etﬁ;@l metmmmaxab?hydiﬁxﬁn?tﬂitﬂydcﬁﬁﬁe, 2-
roup era ro 0
hydmx{(.')‘q) g’ﬁ %‘%ylfl?e{e %! tHe ? 2golgﬁt§?cr¥lﬁe mt%}ggm Al
methaqylatepr @blyfaxpethyleddH\Vanddr e pplzokairinylepelef esteed. of Therylic or
methaﬂ{'lﬁ:sgéiﬁe whbrdif) itRe H@ﬁﬁ&ﬂ%ﬁ%ﬂy@dﬂrﬁhé ol Py oFRAY %E%ﬁps is

cured via a free-radical pol ymerlzatlon an

prefera\bb’aﬁr% 2itor lroaembffb@thkewf the fpregejug thermethasrdates Fsrprefemed.
HEMAEIQ Qéﬂe&fhtﬂy%&errb’cp ’Ith@ pl'&@r{éeclff thib Gndat QG YoM ABwE B S pdifter

capped, w roxyl -funct.ional acrylate or .
to be ﬂgf% Xt i Hee %JS @e]éraﬂenﬁl 19pagndior Ha wifFavidlet, (B frips
mechafiit®@p M%esempphmmns) arp B0 100% shihy ma_!,taQa@I‘-QM)ﬁiﬁs &mtbe capped

with tlgeg}g%él em %u ﬁga%a?%%n %%Sn%blgggy?%g cQq oung ;p %aYE &esu'able

to fornga pr,qps)lyxﬁc_rr contaming both isocyanate groups and ethylenically unsaturated

groups by capping only a portion (such as from 10-95%) of the isocyanate groups. For

applications in which UV curing is desired, the prepolymer can be blended with a
14
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applications in which UV curing is desired, the

prepol yner can be blended with a 14 pol ynerization
pronoter and, if desired, one or nore additiona

pol yneri zable ethylenically unsaturated nonomers. An
exanpl e of such an application is described in U S
Pat ent No. 6,699, 916. UV-curabl e systens containing
such prepol yners can be used as adhesives and
structural foans, or to make a variety of soft or hard

coating 5 naterlals as are used for electronics_such
polymerization prreneis amhl i Aesizafly o8P SRodgre Gdditigpal polymerizable

ethyﬂaﬁib'a]lﬁ ﬂﬁéa@ﬁiﬁted ItonbSierd! 29 eRGFk bt Qich AnAPHl BatfMBl H&eribed in

on cr ate r nethacr la ou to the
U. DrESRet DraP oo R bl meieon Soustets s BaBArParcen be
used #is Sd,&blvé’s @ﬁsmuctdral ﬁ)amg,eﬁeubahilgé asuaﬁaja lof sbft ddIard céuting
matﬁnags as aTe ?sﬁ% g rlegeg:é; %)mg os:;l'ugc%% oenrég ag% Hg]éltaxiy é)tl' ewob)(é rcoai:mg
apﬂm@b@yanate equi val ent prOV|ded by t he polylsocyanate

A IthE Qlfsg Bésﬁﬂleftéﬁ £a s&aﬁéﬁﬂb&@ﬁw crfgc%tg Or qp&ﬂ&crﬁa&%roups

eqU|va ent roxy [ -function acry

to th‘b??ﬁ&elb’?‘le&t*‘é “Blé’i""ee a@heelap dAtceRin; Whstyainat élncm §aKes jt is
e&\alongog6 WBtaple@b ageritm/ia aioatg! lQl tt’tﬁalfoﬁmw&ﬁiﬁal t]th %zﬁwaﬁmatt ional
e \'% n equi val en res I n acr. at e
acrsfhts e LTI BTCEBHARS BTPRTY R Ryodhe poifigeyanate A
prefémé’ti mg:day:b rfrain wbait h’:ametcaabgdtaﬂ @8 equildlent of hydroxyl-functional
e an acr a e ners_havi \/ O l.e.
acryra‘s or (I:ngr ac lﬁ'laqf ered O fy 1s?Tgan;ﬁe Fom’ﬁ)ug’a{s&ngffngfe preferred
rangeeik ;ﬁngl hout 0.625 ovabowal- @6 mwéqn@’pmwailcﬂte Sihecrebulbing afrylate-

or nﬁ%z&@éﬂe \f@nch@ﬁg p%b@'ﬁae@ﬂ QJséiﬁﬁfof £ARing hybrid urethane- acrylate or
| socyanat e-term nated prepol yners may be bl ocked t0

urethapginpihigeryiete ipplymere hayingy Faaus- (itrc P Unasorpraked} jog| gther)
morghRblgiéd{ Qﬁ@/for b6 b 3 twi i ARREurBYadhSdity fdah® for automotive
e reactive materials in excess, the
andﬁﬁ@b%? Pomst the invention can be provided with
hy dseyatatd-temeinated aprepylyméns mencreablocked to form heat-activated
0 d prepolyners can be prepared using
lsoc{'%qge éﬁ%tmg}?fﬂ%‘?ﬁsglgnat erials as descri bed above, the 25
difference being in the relative ratios of conponents.

HyddSyRRMMBGShal bldhas&d ection of particular starting
naterla s, Including the use of additional
i 5B using they 1sogzanajeTeagtivec patarialssin. pregss, tBe Rrepplymer of the
inveiby @drSbe mhmsolha{ hyalbayd _hg:.m&‘d%ﬂtyn Iﬁ;ghﬁ’di—dﬁﬁ@dﬁﬁﬁf RFminated
slinkers, alJows a wide range of . .
Prong g SR TP Rt e e S SREVE Tpatepiele g flespribel sbaye, the
différence Oedty irOIthSMlei watiap Pk icomporents. 38 bEffere, the selection of
‘ij%r F%L'hﬁ %&E&B@' {mcé gf a‘iiﬁﬁmhgy qmclr%té{egctive
use Ina w

‘vari ety o po yureth

matamibu eueh| eﬁspolwmy pAYPls, npddeaster apolyds, uchading watendgrs sayd/or
croskBalelE allbw o8 Wb Rsd Hyam%ﬁ@mm&m | p¥dR yimerdith Be Wil that

exception of course that the hydroxyl -
are tailored for specific applications.

The hydroxyl-terminated prepolymers of the invention are useful in a wide
variety of polyurethanes applications. They can in general be used analogously to the
isocyanate-terminated prepolymers, with the exception of course that the hydroxyl-
terminated materials will be cured using polyisocyanate compounds. The hydroxyl-
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termnated materials will be cured using

pol yi socyanat e conpounds. The hydroxyl- 15 term nated

prepol yners may be used in conjunction with other

i socyanate-reactive materials as needed or desirable

for particul ar pol yurethane applications. Applications

of particular interest include various water-borne and

non- aqueous coating, adhesive and seal ant

applications. In such applications, the hydroxyl- s

term nat ed prepol i.s, di spersed ipnto, an ueo
termipgiade Prepakymet BaY é’gﬁ hed lﬁchWQ“tﬂnsBétBs‘i BT \?&f"?ﬁm&g" reactive
mateﬁﬁis)ﬂs%@d/éﬂr@ﬂ@suaﬁlew ﬁ&ﬁ&ﬂﬂ@lﬁeéthaﬁmpaaaﬁ@se mul si on

artlcu arly .suj tabl.e hese a [
ARt Akt R at e IPAT w R b PR A Ron AHiEous
coatinbg, Undliesival hob seriate applicatibvesy  |In nkwgesgplmhtmhs, nidwy hydroxyl-

u e ctio s
e T Py B i LIl ARty 58
dxspet@om wvmharay relyifopiepnte;  adt Grabaribgemee qaglygﬁﬁﬁmnate “emulsion is
leﬁ%&iﬁ?@HtMe W Bk 'aﬁhﬂ:ﬁtmrﬂo qgk §SlyRo e aRitd Gl ay BMRWSRY andRste,
droxyl-term nat ed prepolygers of the

carbodAipEfle.i B‘H’?faﬁn%ﬂh%atﬁo‘l’ry AT Jkagepn whic amyveméaffpauh’ager
functﬁirﬁﬁty pdgiSochaye. s@wa;am@e madh irCthis v akich elre asef@anatings for

e oo SRR B T ERLE Rl FHED B orver
eyewednhymlt theddske. particul arly cycllc anhydri des, which can
r eﬁgofm;gls obhakiBfed YRR PR %ﬁﬁoxp o3 A Byl

I car box Ic acid conpoun
reactnem ccmgvesgés other wme@vmcmaém wvaﬁ: reeRethelers ogptein bydroxyl-

reactiwéjéﬂﬁ%/é - lé’!ﬁ;f %gcﬂeﬁﬁﬁ}e)éﬂﬁﬁoundﬁﬁﬁldae,t&rfeﬁirﬁble carboxylic
ers. ydr oxyl -t erm nat ed prepolyner caﬂy(gOxyl

add abydndesy paﬁtrca?élm ‘iarFlb‘iwgthQ“é‘Hfs frevichy ey Fegreh gy ithe
termidedted pedpoBinitr @ fopml &/ pEly&sterS llmhstaSaxﬁﬁ)ﬂJy:mbbSylﬂ:m:bld &fnpounds

P
cun SRR TS S b T 25, B R VR,
again suocgomapdya‘stms:t | Breabydrpeybtrypiretel amollmeer can be used as a
cross i ﬁ:lﬂl‘ ﬁo'lﬁ xyl'ﬂra%ﬁoéo %g Bglgttn@l% 'sﬂgl? 2k 'pgﬂ'mers and

funct) ona groups at can be used to
«mdbmmﬁvﬁa@@hcganﬁbﬁﬁr<vyﬁbs of functionality to the

uret hane. Exanples of such functionality include

carboxyllc aC|o arbo&xllc aci d anhydri de, epoxide,

. - CHCE RS, silane, and the Iike.

ThBSthf Whe t maahaﬁegfumianhe pmtotymém: eghd rntheegdalxylifuyistional
s to che [

ren it SEAE Bran oSl Dbl sfEd e I A f fytroduce

anot her ~ desi
otherf uymssi qfrfahctg:n@htp to Ahe axethgpiee Bfampi¢ssof] sswlncfuo@mehw include

carb&:%[l{p % La&ﬁ&é}ﬁ@ ak8 muﬂﬁe 3&)oilee ULt ?l@ﬁ‘i@euﬁéat{ﬁra%n amino,

groups by reaction w nongal cohol or water

sﬂantah ewdhglm Bks, 7 d'hig ﬁ’é‘cﬂ?lé‘thﬁéﬁ%“ §p dutgeduced gy pavera) Waysy One
apprBL TR 1 &%ﬁgusgﬁxewtheﬁéxfsﬁﬁg AchcBXRRrRipItS do@ver m tdiaB6ther
tern1na| dr oxyl rouglﬁ @uf rn1cauggﬁéhéé1a0| .
desirgyhlg Fractionz) eroup- AB AXHRERA of it 5 19 tonst 8 ppte eroups
to urbiiariel c?Riba goapsly readtion avithi a memhlcolol or water, and then hydrolyze

the urethane groups to form terminal primary amino groups. A second example is to

oxidize terminal hydroxyl groups to form carboxylic acid groups.
Another approach is to react the existing functional groups with a bireactive

material that contains both the new functional group that is desired, and a second
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materi al that contains both the new functional group
that is desired, and a second 16 reactive group that
will react with the existing functional group on the
urethane to form a coval ent bond. Bireactive
materials useful for inparting specialized
functionality to isocyanate- term nated urethanes

i ncl ude hydroxy- or am no-functional ethylenically
unsaturated 5 compounds such as hydroxyalkyl

acryl ates and nethacryl ates, am noa
reactivpe PP YAt deact & EPsting fRRqtigRal gr%‘aﬁy %%ﬁ l?lfe%a
a covaRflbéndr boxyl i c aci d anhydri des hydroxyl cont ai ni ng

sych as.bi sphenol Lyc
R AR R B WPt PROER bRk srogrenace
termmlté&mytlsnésamehde apdroh er | ainkine-fubctaeriah ethylemchllyunsapasted

compoluggscs ana%‘%%? x&&k#:lﬂat éﬁ%&&érﬁ&ﬂwﬁaﬁ”ﬁ% [l%yg&yltag)es%ﬂd
methanaaﬂaéfa divdroggdderdtiopgy cairgﬁa(a ¢ Pﬁ@s #pé cpabpxplig acid anhydrides,
hydro{yll'-@&itéuﬁﬁéle x‘.i/detc@mb&ﬂfd@%ﬂdh‘as‘b%ﬂéﬂb@h@yéiﬂﬁtemfﬁﬁpe epoxies,

i ncl ude et yI enj cal I y_unsatuyrated i socyanates such as

hydroxyd firaring gaitiopprlatkory cirestand the bs. dlipaaipes ussn o, preps oy
be usedas hﬁ%ﬂhdeeeraﬁhﬂ&mlﬂ@gxduﬁhab afl @!ﬁcﬁhateaﬁrﬂl.lmﬁyﬁbpdlﬁﬁer

functi cyanat es, carbo |
eg %t as Ig?telé%gd' seitl IR dFPATIE SREHS e%%lga T uﬁ’s athlf'%r?xgd
termigd téch xyrethiahemn eigclade hefz!uslemcaiw mnsamaﬂeéx yisedyamedes asuch] s
1socya‘ﬂ§éoleth?l?1§n k @)}&lfﬁ& Q@ﬁ)ﬂﬁ%& Qggﬁuﬂfted%o%hc acids, acid halides or

oXYy t1ronal ctsS from hydroxy-functi onal
acid ydmdes| epoxypfuncidensd sopvagatep,ofarkorglip peidsi pcid) hafides or acid

anhyd41d5&9 %thﬂ?ﬁ;ucﬂlkduﬁa trafed Qfidxy ERndétSuch2Q vaRdl tBRethoxysilane, as
i:k t hose net hods can be adapted to the use of the
well aﬁP@Pﬁa *described herein. A particular nethod of
| Mtn,ﬂﬁdmfl it rigeéptky Alnctibdad ¥ddiictsafifen gydmm fusctidaslcmatesidls
Pat e 62 I
ars aobes B xR o0k Songhall @ Ry G TS0 e
142,12—tbivse meathaalslcan htatt@mtdl tg thendbe aétheampthames dezbrgbedrherein. A

h e s is iRl
parmgﬁlrmtﬁ&d NG eRMNES VeeRina? GMoRARNS @g.;y;;g; Sebdieliidlu. s

H{%pl | cations, as described be . Prepolyners of
Patent Ne. 4. Fi#edPi on havi ng carboxylic acid or carboxylic

am)ssi&ms&e of &R ihiihEibh @RAhald SUPENId masauaﬁémn 4re rus@fak amv

curab%o#esg.lgma%? 921;(6 a?a&g%%ﬁl L nk{)}gggreagx&g S}XS? )ﬂ??%? S andjor

structarzd ddaad amhcapmhg;ra:edescﬁﬁedabefdng/dr oxyal kyl acrylate or
th f. X S0
e (ﬁ Y‘&xeYrsac{f Ventid 1? g@* ona‘? ?r Ear{xgr?hc anhydride

ave SI

functipealt grourisaare wﬁ# dbypaﬁekm Bqueatees RIS ps c@a@mkw pgsds for
polym@i's h&lﬁngI 6&@&&%%@&?&%& QuiRSas pHlFvitd? e:ill:ghol dﬁolylﬁ&s of a

ran? seal an [ast omer,” coating and adhesive
hydrogwkglegy At s methagrylate, fpe%emBlee  curing is desired.

Epﬁwyﬁabh@ Céfi 123 linvieh 8RO ltNATEhSve Obildnd ERUNBYBRALIHN irf Partidilar
‘f e1 ]ijsu ng wel | - known
hydrolyzable silane groups such as mono-, di- or trialkoxysilanie groups, are useful in a
wide range of sealant, elastomer, coating and adhesive applications in which moisture
curing is desired.
Epoxy-functional prepolymers of the invention can be cured using well-known
amine curing agents to form epoxy resins for adhesive, electxronics potting, and other

applications.
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am ne curing agents to form epoxy resins for adhesive,
el ectronics potting, and other applications. 17 As

di scussed, the prepolyner of the invention is useful

in a wde variety of polyurethane-form ng reactions,
as well as an internediate in maki ng other types of

pol ynmers such as pol yesters, polycarbonates,

vi nyl - pol yur et hane hybrid polyners, and the Iike. The
types of polyner for which the prepolyner i s useful

will of course be. 5 determned largely by the ‘

pA#f tditcussad. the mrenobimar ofrtha javentian isasehy da enide) ypriety of

polyugf Reiebrmip@ ra4adticish ag %n%rhmﬁlt@hﬁmat@dn hiya HiGA 66hie Gypal of

i socyanat ez fuyncti naI of ~the,i.nvent.i on
polymgey RGP aP VAL PR R ooy e oy srkeas P pohgers, and
the lLifvat él?heaimes of Ifeltyimed Sorf whlchcth@pmpblsimen gs tusbfal avilk ofvedurse be

deter( R n]]ytb{J ?he%alg‘t ar%nc%mnﬂ%&%agg %hat kslelq cast and

H T 0Ge oner s SCri be or “exa Ien
i fn genesal, Péx‘éﬁilaM§anP© PEer@gadl by fracting 22 ,ig@@nate-tunctional

prepo’iyn&i@f el n Rt ok Rith Géhtérdand /R AR o AR rﬂabcgma&a Seaclitd RAfSials.

maki ng. pol yur et hane seal ant and adhe3|ve

Methe%ﬁ%b%qc'emﬂﬁémgrt is geaswell beayn ip the anty Ggneral methasly forgpaking
cast nd Aterdbebinlab el3&n34d ard dédhbed/ Qoraéiﬂnﬁpﬁ,lﬁ) 033. Rk ONos.

s.etepfbRee A% SRR a7 B HFBOORG, riBe Py BB L asffhs o
makihp polydre?ltde BéalantGantddd hedive amdp(ﬁl,ttb% 208 Ziesﬁﬁ&d tihndh S. Nos.

4,985 Jyae%%&’@%m 37, ”E*oﬁé’g'?o bod (fjessri %i %%o?gl é‘cﬂérit h?gﬁeous

ur ea pO yrrer S alr e
polyurethane cgspersnat rmduckios methe@dy arecﬂpscnmd y.3v: ezmplemniéﬁ Patent

Nos. AMhask741 8445%%6 ﬁﬁfl%%b 6Bt NAstidOnjedBdd BEIdiEY IAhs R
are described Pat ent hbdngﬁ@7 703. The

makigg pglypipthane @aﬁ)%é’ow T 3rey fly o exppples iy U- S.

PatentS N]E)sﬂ 4, arti;bm; ugsee, 172 tnghaa;bmgandf Qr185a3pl fﬂ;eﬁ:ral methods for
Surtr,ac nts S S | ers,
makiR GBS B Gbbal1h 31 PP AEBN 58000 i 11 or o

dThp errepnipnger mrﬁabkadﬁdsthpraeseﬂmtdfvg@es of useful additives,

: i 41 ia
ol IS MG b A e
and | viseasibyi dnodlftpm, dispensamts, | ﬁaef@ tRyeSpyyRtivesh ear%@s@blals

pestikill&! Feetfﬂmemandnﬁéme and percentages are by wei ght

ggl.{.pg;t% cl %ég%ér%%%%hs é(} ﬁgtrafe tLg Smv:lént\':,_)lox’f} nbut are not

intenidéd)ﬂ:(y Hinv euetsecrpm thedeefl AN aeth \alid ercah eagra Gee by ereightainless
1.0 i ngredi ents: Sanple Conp. Conp. Conp. Ex.1
°therr¥>‘<se Xw‘é(]‘gd Ex. 4 Ex.5 Sanple A Sample B Sanple C

Pol yester Polyol A 61.7
Examples 1-5 and Comparative Samples A-C

A series of isocyanate-terminated prepolymers are made from the following

ingredients:

Sample Comp.  Comp. Comp. Ex.1 Ex.2 Ex.3 Ex.4 Ex.5
Sample A Sample B Sample C

Polyether Polyol A 61.7

Polyether Polyol B 64.4

Polyester Polyol A 63.9

HMPP A 69.3 64

HMPP B ©71.80

HMPP C 63.3 59
Poly (EO) A 3.5 3.5 3 3.0 3.0 3 3

18



10

15

20

25

Pol yet her Pol yol B 64.4 Pol yester Polyol A 63.9 HWP A
69.3 64 HWP B 71.80 HWP C 63.3 59 Poly (EO A 3.5
3.533.03.03 318 Poly (EO B 1.8 2 1.5 1.5 DWA
3.5 Aromatic 31 28 26.2 23.7 |Isocyanate A Aliphatic
33.1 33 33.7 37.5 |Isocyanate A WCO 6.0 6.0 5.0 5.53
5.54 5.5 5.55.0 (W% Viscosity 6003 6098 53, 260
6900 10, 780 9700 53,000 14,080 (40C, cps) Polyether

Pol yol A is an ethyl ene oxi de-capped pol ypropyl ene
oxide) availahle _copmercially as Voranoll 0287

gﬁfpgj@IByol “frigm Dow Chenical . |+5hasl®a hydr oxyl

aromagdUi val ent; wei ght of about 2000.,;Rol yet her Pol yaI> B is
Isocyarible £ Nyl €ne oxi de- capped 5 pol ypropyl ene oxi de),

Aliphs@yai | abl e commer ci al I3.1as Vor anol TM 4301 palyol Fsom
IsocyaawA Chemical. It has a hydroxyl equival ent wei ght of
'{;Tocoabout 160@ Polf';Pest er5‘PoI yoF53A |5§4a pol ycsasprol aft,"c one

Viscos} - 600 5% 1950 96900 © ' 1048 LN T
(40, 3P 0 by oW i TP as
PP PP ATS a NYUTOXYET Ty

cqﬁmféﬂliurn?ﬂm Wﬁ%eéthﬂ@ﬁey&hdmﬁpmp@y@y@&m{Iomde), avaﬂable
equij val ent_ wei u rea

comapsrigiadt VoA To P Ry DeYnbepieabt ol o8 B riEo!
eqmvd.[léﬂ:tnﬁ'éllgﬂﬁaf abduitt 208001 PolydiherhBslyal B Uscid @tl@llexteyoﬁ)de-capped

PP. i s a _hydroxyrngt 10

pdy%%‘?pﬁ'(g °’“degof“_\}%]r" P, ngéé% rggypggéqw‘l\r’/}g?e& 3119 L e
Chengicah blutas hOfdragtiequivajat we;dht pliakout 36Q0.1 Pylyesdér B@mltA is a
polyc§prm§°€% %Jbl%aemgwmm% A Welght RPLYRS tsgds It o sold

avin equi val ent wei ght _of about and
wmnﬁ%m@tlb’dﬁalpw hemcameonz“bomptpql@l aHME%tAf B br‘%fawethyl

contal'éu%f po[%ﬁi‘.l@y bolg'(ﬁ haGhg Iaw BghiMlenSh SFHALEULBRE1000. It is the

cycl ohexa Pol EQ Ais .a
reackith BERS ABRTL Ct ey %‘Wi Stgerte g TS pplegtister
It halsSa @utbionaT ef: abaait 202 HMIPP P ¥ heddoyyrbihybedntiehingolyester
A.i s di o [
polyoil\ﬁwngaa %}r«fﬂ )éqcon a| m %ﬂ; ﬁgutgwoﬁ‘ra ney%ﬁoxﬁr? %%ﬂg‘l;a%ty
of aliputs §cyFHMER (éss @ Mdmxmtbsdwemanamﬁj P® yester polyol having an
equivalent weight of about 420 and a functionality of about 2.0. It is a reaction product

of methyl (9,10)-hydroxymethyl stearate and cyclohexane dimethylol. Poly (EO) Ais a
1000 molecular weight poly(ethylene oxide) diol. Poly(EO) B is a 950 molecular weight

u(l)

poly(ethylene oxide) monol. DMPA is dimethylolproprionic acid. Aromatic Isocyanate A
is a mixture containing 4,4’-diphenylmethane diisocyanate as a main component and a
small quantity of 2,4-diphenylmethane diisocyanate. _Aliphatic Isocyanate A is
isophorone diisocyanate.

‘All prepolymers except for Example 5 are prepared by cl.1arging the polyol,
poly(2EO) and isocyanate to a stirred reactor. The reactor is purged with dry nitrogen
and kept at 60°C for 10-15 minutes. Enough benzoyl chlorid e is added to neutralize the
basicity of polyols if needed. The reactor is then heated at 70 to 90°C until the desired
level of conversion is attained (~2-4 hours). Prepolymers axe characterized by their %
NCO content according to ASTM method D5155-96. The viscosities of the resulting
prepolymers are then measured using a Brookfield LVF viscometer at 40°C according to

ASTM. D 4878-88.
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small quantity of 2,4'-diphenyl met hane diisocyanate.

Al i phatic |Isocyanate A is 20 isophorone diisocyanate.
Al'l prepolyners except for Exanple 5 are prepared by
chargi ng the polyol, poly(EO and isocyanate to a
stirred reactor. The reactor is purged with dry
nitrogen and kept at 60C for 10-15 m nutes. Enough
benzoyl chloride is added to neutralize the basicity
of polyols if needed. The reactor is then heated at 70
to 90C until the desired 25 | evel of conversion is
direealyesy Exomple, §y ik made i dhy mspme apenpetarexené s Napethyl

pyrrolid¥nd (MNIP) fousbiCa) 6 QBlvEMt to ILEIRGEN Bk EduifvR Y thE DIVITA into the
osities af the result

Th C
other COPERRTIRAPLTAPY BRET-TRIE SUPEA TSPRG PEPB DR Pt ititapethe
prepolyimer Gsrebetralkited 40ith amﬁthyﬂlalﬂgnd durA&TMchlﬂeﬂﬂ%xtSﬁsmrﬂ. Qtep to

conver‘E agém iv{hEal W@lh% carbo § g%or'{].lﬁ%)h% .car oglagga grougé

rr O one
stbﬁnﬁéﬁﬁnst%e mafmarth neeatchef ﬂ@lfmﬁgemgmnob@emmwnmously

feed1né RRe Ft pU Bl?'fnef Qﬁmqﬁﬁﬁh %h@ﬁdmfxgxd HE G LhGtant 359 Shtﬁfe&fterttﬁ&ed

resu pr epol dition, the prepolyner

amounysof pYHACH3AEAS FEFasd FTiftEA ﬂylledaﬁw Ae Gl dqionizedieater stream Gnitial
aqueorfd) At B-cEAtLMtSria@Narel P iftd thePmEeR w;setre QM&ﬁélﬁﬁ&leis)énQ@s{ﬁed

o el S8 AR Bl s S A PRV ol R s
conceniradive| dispersionbgxidenthenvizersfitst sfagedinmgisivhés gineipaduslyepassed
into a SQE gd Mérg@h §s (fﬂu%(e%r?ﬁg af f'xéc nSlJ‘.:sacrllJExmr (Q&ender soluttl(hn. The

eterm ne anoun sur ant I's nerge
producéhlis | qobested] pr 315 @yerdiaedy prinpaitenviigt @Ho% tGQeagas( (Whiichj eyolves from

reacticH B TR4/Scbe BlisRy AARSEAs with ®atehdoledeleRde@. t he m xer
where the prepolymer is emulsified 10 to forma first

stsgEseties rh B HeRerHiv gre- TrsasyIyed g, Tepm thppaperature using a
Brook 16 piconiater. ThE Soliis@bntefi0is GeEHch alals® abditsmssat%naﬁﬁbisuw

t Lxer. firs t age~enul on |s tlnuo p
by an; {80 Bt P RERE DL gy oS e
caleulzgtgdi @sing tlais ansirendn st eem&mhg,lthe ormlaﬁ]h eaquqmus dhaxte fbldowed by a

gmmsg% EJE aﬁoﬁ‘g XS h e 0e &o%%%%rMEp%réhégw%gpg%%%z?at

evol ves rom reaction of the exce
remangs o&‘b@ roticle sl eff the tdisppesions rengsasifrom®.0%te L) swicroimetepsas

detern®ihe® 8¢ BysHrvie Qighi Sattefify IRASKIEOughe EMtEPﬂEQB@taH aﬁ'atus

Shear s?fibg%beﬁ OE ageotggf%%%n%éé g;%gaﬁnemt eryaéx-gﬂé F@g onggn%ﬁmxen er and

AR2000/R1GHhetvd) sipplied b BA Iggumeddenver | nstrunment Conpany).
The,sol i ds are aIcuI t u th| stru nt
ré]erzﬁg e EP st Ao & cgqog g%fué %lfaséoensf o V(bn&qgf/ma‘ﬂ’%m on

polishegt apd ldeed |celddtell€d ﬁheeﬂanan@ls ttsingt & gfenwire twoghd rod to achieve a

target Qﬁg 1Y ltﬁt:hke%s gét%ggﬂ ? 8 q?] g @ r'I'ﬂL1 FeE cJamg r Sk 8@§%to

particle size o |sper3|ons ran
dry at{ygom tgmperabyyaderg0 miputesgandcthem rfewna?mml @v4n gfhg0°C for
120 mif@dd eri ng techni ques using a Coulter LS 230
apparatus. Shear stabilities of the dispersions are
mlton beach m xer and AR2000

Examé%% B El%gm%Xraltll% Egmrl 'ﬁ

Mﬁetﬁr}'- htai gvgoly:g’satel' rb%ifoqn}gn{n‘?épared by charging 330.4
grams of methyl (9,10)-hydroxymethylstearate, 72.4 grams of an approximately 1:1
mixture of 1,3 and 1,4-cyclohexanedimethanol and 0.411 grams of dibutyltin oxide
catalyst to a 500 milliliter five-neck round bottom glass flask equipped with a
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Coatings are prepared fromeach of the dispersions by
drawi ng them down on 25 polished and dried cold
rolled steel panels using a #60 wire wound rod to
achieve a target dry filmthickness between 1.5 to
2.0 mls. The wet coating filns are allowed to dry at
roomtenperature for 30 mnutes and then forced dried
in an oven at 80C for 120 m nutes. 30 Exanple 6 and
Conpar ati ve SaWpIe D A hydroxynet hyl - cont ai ni ng
pol yest er pol repared by charging 330.4 grans
mechagficarestimer, (cgnéga)er,hyéglaw niinpsl| smiseegen dnlet;pand (f gnsopf to

monitBcoB RO % bHIBH efstire. 'Thé(trﬁﬁ'ﬁr@fls Thedtean@d 150°C with stirring
1, 4-cyc|ohexa edi met hanol and 411 grans of

using gpisgteypalibet ok Petd and Fpatpipdned ad télas bomRArRurg for gpe hour. The

temperatvi@r RRBén FOs6d0n D00 DiRegedtSevEhnab Eifltited R Wifinh] Ractidh
rre

temo e D P Sb i ARG AR i S i H Atgied 00% of
theoretizalCrodurtib@ngel it Uresnltingleydeoxytartlyl @ntadeibe dolyestdr5®Gol is
collect¥i! ft 1k h&hﬂ) 1eﬁ§1[kr21?nt lgagoﬁéﬁkﬂ t 40 Oi | bath and

mai ntal ne enpe or one hour. The
t ehifegramsr of the hydromymethglecdnfain @Cpolyrstes moisol &Yk gyandsof

dlmetﬂirlﬂfﬂkﬁﬁmibnhélh @914 NRhmE QRAQUPN 2nd ORES AkrkthE dFf diBRQL tin

is obtained. A total of 30 geéal ns of nethanol

ar e
dilaurgly Faéely%tdm(egﬁ%e%fto & Rfb ratlilites) fixe-gerkcrquan)bostgm elpes fask
equipp&@Swth iangedhy SicAXStTRIr) hwndé‘zﬁ;gi, alddifiéh RONYE Sitedge GhI¥H|ani S

Therng D-4{6eh Stfison b metgPeqhboh oot B Bate. 1 e is hites
to 809@bWwitk stimingpadinmin eBerdal l;)utaxﬂﬁ)wﬂn Nltrvgérhg,d splapged phmogls the

soluh?&? %oq' ﬁw%%aﬂ)? 50 e Q:Enc%a%doto*wgg%zxa glrxeaagﬁreg ggq)' bb‘éi&éJ 200

aurate catalyst are a
ppm. i THej tepeter cortorts mare kihew speledhdot 3A1Cy| B8R Brammsk ok dggbhyyent

diisocfhrdae Sre"BHNFREEA! to&Lé {'Ja@t.rmn foRde0sE 5uchaadfut& tRR the BdaBlion
nitrogen in et n erm(}V\%%\liJ sensor to

temperatire &3 magniaingt ewi MG the isggeanats, 15, added the

reactiff aéxﬁ}straﬁlﬁe &Qﬁcféasreh. & hbcﬁigIS?EC &Sidnlgaﬁxﬂmﬁéﬂ ?tf tchat td'i?ﬂerﬂ;lui'e
al ge U SO | ON or

for 3 BAC 4 B Bl i BB RS e it 0 Sompapiy Bhodi@lncd ot

aboutri#dC fireal ddditiveal2 miruiz@0 The repurtor dinéenteacttben coleddn 66°C

and a?ro&l Bpfg& f?glng qf Eh% ro%ﬁbn acjg,%gp %@Q@deﬁfto g %pJ?:%e n%]ﬁss bottle

Il SOCyanate are Sl e reaction
contajpings L2 gramgtof deinmiged; ‘ﬁ@ter spderibigh spestpegitatione 5i09 grams of

ethyléﬂ@' mﬁidleﬂ; 85 RRRYLf deibnizdd Wateflake thé ha@Qy ﬁ)néﬁeea w®ous

gﬂactlon tenperature is increased to_ about
dJSPeSSSE %Hi’dhﬁ’ﬁl wees Agtptgp ‘Fi?é?n'iaé‘fﬁfblf“&'t @ @dditigpal 20, gyigutes to
prodlﬂe&Zpe;maﬂExaaﬁpl_bBJ et hyl am ne are added and t he

era rralnt t 20 about 8 an .
L GRphaky DisfBnbh fadbe Rioftelitth Dot eller nypg 747
gramg ®6 lacpoly@pBigiona ntiola(Tooe® 1210, frjdd6 Dowy @mmai) 6.Tve grams of
I; t ! I
dimetb FRRATIN Y1 35 b AT, £5.39 gHflt i EoBoftag BBl sufve
and %%Gédgramsﬁt dibwyl smodﬂagraetﬁsto dprmethwp@nelmeaﬁ e graqnss sf
triethfatiiRe &f nélRiLRE 2R cAMBE§latd ERubREshppHAE By tRe DIVPAGUMUFD

grams of ethylene diamine to chain extend the prep olymer.

Dispersion Example 6 and Comparative Sample D are each drawn down into

films as described with respect to Examples 1-5. The oven-cured coatings are allowed to

stand for 24 hours before their physical properties are measured. Film thickness is
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di spersion and hi gh speed agitation is maintained for
an additional 20 mnutes to 25 produce dispersion
Exanpl e 6. Conparative Dispersion Sanple D is prepared
in a simlar manner using 67.47 grans of a
pol ycaprol actone di ol (Tone(r) 210, from Dow Chem cal)
6. 75 grans of dinethyl ol propionic acid, 41.45 grans
of NMP, 45 17 grans of isophorone diisocyanate and
0.0767 grans of dibutyl tin dilaurate to formthe
prepol yner; 3 r of, 30 triethylamne to .
determiaey, pegpiosng ?@ﬁﬁ%i@r aé%ssg‘fﬁ'(fﬁf)‘é’eg’ﬁbtﬁl ey wring 2 BYK
LabotolVieA¢ss &t h. akebrdgica with¥STM DyH26) el aatrresiztdnoe isidetartmined
. extend the pr d Di s i e 6 _and .
using &3P paRL R A e BRI ) 274 i tachon Wistanee i
evaluaigl deigg i Baber wbtader withe¥-1T whitelm300@g weightsTdnd 500 cycles.
196k D $564194;
pencugégghegy{sﬁgf&&ﬁr 4&9%@1&&@4 LaReast@ p 35891da%Q gt_cﬁ‘é?{i%]uﬁé

' ore ' sical properties are neasured. |
is detqrpinddrhyspdading drpps ofa Kprplwidpraet eilitiriseidoonnthyopabings &g 60
hours @@ $BscFAAS YlcSWBEM] Sfadt @nVBE E1HS | AGviateBMlE ofltBE 8dati@h surface

... @oss, Unit in accordance.with ASTM D 526. | ct
indicaes JpcloBpie S4B L FRIPFR GHEH i H’éﬂ?ﬁf"‘g Vet gﬁ%fﬂrer%%ag surface.

Water| @istdncand dévaldated g aASHMab @494 usigr Asomisedr @atest Snlvent

..1S al uat ed _usi a ber ' - I
resistdgi of M, B0 A5HPE B 100 Rl BLSIRLA e esich MHRRS rivs
that agetegnivedizdeut thmoghothtanatingiiotthe A8Pirdde 3 ReSultsige ds indidated
in thefRWiiAQ6R, 1S determ ned by placing drops of a 10%

solution of sulfuric acid on the coatings for 60

hours and observing the visual effect on the film A
Proollick €T NG Of TNE COgUi NExRPlc6aCE || NChmbalivasRREBT af €
—EEFEE and severe etchh is indicatedjby a blistered

coat Issligs stibsh ace. VAt er refs stance 1S evapated inf a

Sim Viseosigeps) using deioni 28d wat e Sol ved® 10

o &nicje : ted as%¥e nunbel of
npt hPﬁPCiléLfJﬂ-n¢§S kot anateing 20 L N o 2H

T Rebiptance - DlecaReverg o |1 1 Gdopod oo L et Bfshgreatten o
. IC o U ITE COaUT Y ULt e SUPSTT At € e SUT TS alr e .
TS LR G e T thg fottgw g tapte—Propgrties
EXaREl R RasideRPAr af | Ve Sanmse D Sl 105 (Weo 90 38.
34. 2Watd/Rsis@se ty (cpg) 10 ERSctPartiicl e SligheEfferri cr onp)
Q. Q@i Egh R@igancPenci | |Har dvipcBfiect 2H 2H | mSenete Efisls| st ahce
- Direct/Reverse 200/200 200/ 200 G oss - 20/60 78/87
ggﬂégtgogtiﬁg’ hAdb ABinRARp SR Fafiplle B-bhas e&ﬂﬁﬁtﬁon?ﬁﬁbsﬁb@ﬁﬁ@e

. WAt er.  Resi stance No Effect Slijight Effect
of hardness and flexibility), good appearance (high gloss), gand exce]?ent abrasion

resistance, as does the coating made from Comparative Sample D. The water and
solvent resistance of the coatings made from dispersion Example 6 are superior relative

to Comparative Sample D.
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Acid Etch Resistance No Effect Severe Effect 15 The
coati ng made using di spersion Exanple 6 has excell ent
t oughness (bal ance of hardness and flexibility), good
appear ance (high gloss), and excell ent abrasion
resi stance, as does the coating nade from Conparative
Sanple D. The water and solvent resistance of the
coatings nmade from di spersion Exanple 6 are superior
relative to Conparative Sanple D. 22 WHAT IS CLAI MED
[S: 1. A prepolynmer having at | east one urethane
Eﬂiﬁ%ﬁbgkéﬂ$5£#§45|ng the reaction product of at |east
one i socyanate and an |socyanate reactive materia

ntar1n th t
L e Brvag o) b qERHURE VPO SRR e ecden
produdthef :ﬂrlemlquaﬁcocyﬁnatel am&raxi 1sudyena&e-meatchee kHuRi?ial ontaining at
s BRSPS B i oS g

ester of such a hydroxynethyl group containing fatty

2. apﬁed préfolythed RUMA! 10WhOiY AHeNAMED idbidpatedl byt QEHRAHE G
aV|n% an average of at |east 1 hydroxyl, primary
y

hydrogymetbylgranmspontaipiag kathy geid nhayangfrer pi2,) 26ctarbon aipiap or an
ester bihdlch la gy driipRe 9N Edup SordRiding EafCadd, with h@aml orlporamine

s t ts d d

R NHERTHECN TR P S ———————
secon(ﬂa.ﬁfahmﬁej gmplmiecinly,dmmhyha,t thiel EMPP cntaiss andveswmﬁ dbleast
1.3 reﬁgn D i ﬁvédnfrcgrg the Lﬂl'r& Fz&lgl- HP 9& t; g&d or gster

X net gﬁdcont al ni’ng poly as an
per t@qh muallbempf rgvl, pifimaty hrge aaéoseerpldﬁw wucﬁogroums inT jlae

mtla%e&%ﬁﬁqﬁ& thd Chﬁ' mréro%fmgthyMn%nﬁ% pQydBdrE GbIvA! has an
ght, of u The prepol yner of any of
equlV@Fla‘i‘ﬁ%lgl?Lt% PS&#"‘? w o 159Q0-d at 22C. 20 5. The

prepol yner of any of clainms 1-3, wherein the HVWPP has

o B BB S B a0

conpound having z hydroxyl and/or prinmary or

4 SAREBRINmBY AR P ARG 1 SORA B kiafle 200 1T BT

an |nertly substituted al kyl, aryl, cycloal kyl, or

5. TR K¥epoB bl dhyl ¥ daild Y] iHeith kht GINPP SfisOH6 ThlidWing
the average nunber of [X Z] 30 groups per

mm“ﬂ?ﬂ?ﬁ%?ﬁ%thyl cont ai ni ng pol yester polyol nolecule, Z
is a linear or branched chain containing one or nore

A gr oujib-—Xps.H-RdeX+FRt t he a@rage nunber of A

groups per molecule is > 1.3 tinmes z, and each Ais
Whel'(!':ilq %B%ﬂg ge%ciu% of glll %gélftgr go'igg&utnlaehaving z hydroxyl and/or primary or
secondary amine groups, where n is at least two; each X is independently —O—,
—NH— or —NR'— in which R’ is an inertly substituted alkyl, aryl, cycloalkyl, or
aralkyl group, p is a number from 1 to z representing the average number of [X—Z]

groups per hydroxymethyl-containing polyester polyol molecule, Z is a linear or
branched chain containing one or more A groups, provided that the average number of
A groups per molecule is > 1.3 times z, and each A is independently selected from the
group consisting of A1, A2, A3, A4 and A5, provided that at least some A groups are Al,
A2 or A3, wherein Al is:
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group consisting of Al, A2, A3, A4 and A5, provided
that at | east sonme A groups are Al, A2 or A3, wherein
Al is: 23 =aOll -CGC(CH2)mCHCHzZ-OB (I1) 51
(CH2).CHs wherein Bis Hor a covalent bond to a

car bonyl carbon atom of another A group ; mis nunber
greater than 3, n is greater than or equal to zero and
m+ nis froml1ll to 19; A2 10 is: OCH2OB Il |

-G (CH2)v CH (CH2)rCHCH2-0B (I11) 151 (CH2)sCHs
wherein B is as before, v is a nunber greater than 3,
r and s are each nunbers greater than or equal to
zerowph v +r + s being from10 to 18, A3 is: 20 0
CH2ZAB I] | -G (CH2)v-CH (CH2)rCH- (CH2)t 1 HCH20B (1V)
CH20B _(gH0BGhis HWeH i 0BB, v, eaclpy and s are as
defined before, t|is a nunber greater than or equal to
zero, and the sugegh), #H,', S and t is from10 to 18,
Adis 011 30 -C—(CHﬁ)-CHS (V) where wis from10 to

24_ and A5 is O Il 35 -CR (V) where .S a linear .
wherein Byjp %We@valrmbog& sup %Wa?§1i°§2b§ﬂ pLm Pﬁ?tn@hh%% Froup; 18
numblaﬁ@%iteﬂﬂﬁnayﬁ lis @reater than or equal to zero and m + n is from 11 to 19; A2
is:

(“) CH20B
—C—(CHz)+~—CH—(CH3)—CH—CH>—O0B (I

(CHZ)BCH3

wherein B is as before, v is a number greater than 3, r and s are each numbers greater
than or equal to zero with. v + r + s being from 10 to 18, A3 is:
0 CH:0OB

|
— C—(CHz)—CH—(CHz)—CH—(CHz)—CHCH:0B (V)

CH:0B (CHz2)sCHs

wherein B, v, each r and s are as defined before, t is a number greater than or equal to

zero, and the sum of ir, r, s and t is from 10 to 18; A4 is
0

—C—(CH2)w—CHs 4%
where w is from 10 to 24, and A5 is
0

—C—R : (VD)

where R’ is a linear or branched alkyl group that is substituted with at least one cyclic
ether group and optionally one or more hydroxyl groups or other ether groups.
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et her group and optionally one or nore hydroxyl groups
or other ether groups. 24 6. The prepol yner of any of
claims 1-5 which contains isocyanate groups. 7. The
prepol yner of claim5 which has an isocyanate
functionality of from1.8 to about 4. 5 8. The
prepol yner of claim6 or 7 which has an isocyanate
equi val ent wei ght of from about 500 to about 50, 000.
9. The prepol yner of any of clains 6-8, wherein the
I socyanate-reactive material 10 further contains at

6.  [Thaprepolyesrp apvofcdaimsilpavieh eontains FeryarpirEreiPst o t he
H WP. 10. The prepol ynmer of any of clalns 1-4 which
cont ai ns hydr oxyl 11.. The R 0

T e prere mwfaflwd? 831%% Hag e inesFERerY Xr'r%xq Effgmta*ogn to

about 45 about 4. 12. The prepol yner of cIa|n110 or 11 which
has a hydroxyl equival ent weight of from about 500 to

about 25,000. 20 13. The prepolyner of any of clains
8. The b,repblemer af tlaian BswCl ahichchas aacispoyanate equivalent weight of

r aplppat | east isocyanate-reactive material
ﬁmndg&ﬁ%ggﬁ?%gﬁktg t%e HWPP. 14. The prepol ynmer of any of

clainms 1-5, which contains am no groups. 25 15. The
9. PRRRAFLYIEMmePbf &ﬁky o0f1aiels8- ﬁswﬂer&n tﬂ@hébbya@x@’ﬁ&-@éaﬁﬁve materlal

epoxi.de ou .. The
furthey bogtaipgiel FFae@ﬁfeca?W é%aﬁg}f) F ﬁn@ a&ﬁ@ﬁ? ?& ' ou ps.
30 17. The prepol yner of claim 16, which |s w
able.. 18. The ol.y f any of. cl ai 1-5
10. \i\#heé’ﬁeg%lﬁ?gf panE ?J%gs rlo‘ggfsucg i‘b“?"’*ﬁg”dﬁg’g’gﬁf Vire
cIa|n118 wherein the silyl groups are hydrol yzabl e.

11 g;?r Ii}ﬁleg;g@mhx %_rwmth %@arnya&:ymmdam $f from 1.8 to

The prepolymer of any preceding
abmﬁéla|n1 which is dissolved in a solvent. 5 22. The

prepol yner of any preceding clain1 mhich i's

- 2 The f. cl
o, PSR e 15 SRR AL B ot om
about G0 taaxdydut 25,800.d salt, sul fonate or quaternary anmoni um
group. 10 24. The prepol yner of claim22 or 23, which

contains at | east one poly(ethylene oxide) block.
13.  The prepolymer of any of claims 9-11, wherein the isocyana te-reactive material

further contains at least isocyanate-reactive material in addition to the HMPP.
14. The prepolymer of any of claims 1-5, which contains amino groups.
15.  The prepolymer of any of claims 1-5, which contains epoxide groups.

16. The prepolymer of any of claims 1-5, which contains ethylenically unsaturated
groups.

17.  The prepolymer of claim 16, which is UV curable.
18.  The prepolymer of any of claims 1-5, which contains silyl groups.

19. The prepolymer of claim 18, wherein the silyl groups are hydrolyzable.
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25. The prepol yner of any preceding claim which
contains at |least one group is derived froma
"pol yet her polyol, a polyester polyol or a
pol ycar bonat e pol yol. 26. The prepol yner of any
preceding claim which contains at |east one additive
sel ected fromthe group consisting of surfactants,
catal ysts, pignents, dyes, fillers, dryers,
rheol ogi cal and viscosity nodifiers, dispersants,
surfactants, preservatives, 20 antimcrobials,
pesticides, fertilizers and the like. 27. A polyner
20. [Priepae@iyost of tlhind 19, vhivhapnl woiwuretuable. of t he
preceding clains. 28. The polymer of claim27 which
is cellular. 25 29. The polyner of claim?27 or 28
21.  \{Phegirepddymsar of ainesvecedingslranawhich is diseglyadgn azglventye
pol ymer of any of clains 27-29, which is cured by

reaction with noisture. 30 31. The ggl mer qQf any of
22.  CThd prepoymeref apyprepeding daimeghish is @ 1%??%‘%1?: a
2

pol yol, polyam ne or am noal cohol. 26

23. The prepolymer of claim 22, which contains at least one carboxylic acid,

carboxylic acid salt, sulfonate or quaternary ammoniurm group.

24. The prepolymer of claim 22 or 23, which contains at least one poly(ethylene
oxide) block.

25. The prepolymer of any preceding claim, which contains at least one group
derived from a polyether polyol, a polyester polyol or a polycarbonate polyol.

26. The prepolymer of any preceding claim, which contains at least one additive
selected from the group consisting of surfactants, catalysts, pigments, dyes, fillers,
dryers, rheological and viscosity modifiers, dispersants, surfactants, preservatives,
antimicrobials, pesticides, fertilizers and the like.

27. A polymer prepared by curing a prepolymer of any of the preceding claims.

28. The polymer of claim 27 which is cellular.

29.  The polymer of claim 27 or 28 which is an adhesive, sealant or coating.

30.  The polymer of any of claims 27-29, which is cured by reaction with moisture.

31. The polymer of any of claims 27-29, which is cured by reaction with a polyol,

polyamine or aminoalcohol.
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