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WD 2005/ 073283 PCT/ US2005/ 002077 FUNCTI ONALI ZED
ELASTOVER COMPCSI TI ONS The invention relates to

wo pespinsal | zed el ast omer conposi tions conpri SBOI/0$2005/002077
ol efin copolynmers having chain end functionalized
cryst al | i zalHENCTIONALIZED EDASEOMER iCOMPOSITIONS
grafted onto | ow crystallinity pol yethyl ene backbones.

5 Tri bl ock.and, mul ti.-bl.ock. ¢ lyners are.wel |l -kno

R e e R
copdEh &R R AR L CRaif leAd iidBondlizdPEryitalliZable St high! T pdli®1dfl sidechains

the presence of "soft" (elastoneric) blocks
grafigd eaetlpwerysidlivity palygtbylang backbenesor gl assy) bl ocks.

The hard bl ocks bind the polymer network together at

typhe: ) . e

t o TBlock Ba hEREEIRK by mER AR FEL IV BERIRaB0RY
elastbmietie pbnerssefill as kherrblagicl efastomdr|(SIRE™) eardipbsitions due to the

L R B B o
Th&h&Q TS KL BRI tHE Fa%e?i’l\étw,@g tl‘égghem I pfEat b/ tefgfp_?_%élres. However,

(1987). The best conmerci al known ‘cl ass o

whgn hgatedt sboar ¢he thelt tamypeestire o sk trarsitjpol tymperstuf SBUhe hard
bloté:g,fﬁlcg ﬁ(lélly?%l{) bs\g% réqatglilly ?Jélﬁﬁ#lgg glg%%eé{)lsasécuge%a\%%r. See, for example, G.

Hofdeyi 208 8¢, tmmg%@ TheshoplAAE Eldstendratt AQTorfbreMdhisive RV, Oxford
hydr_o?Penated econme essentially

Unsvepsiyriaessdl WA ene- but ene) - st yrene bl ock copol yners.
Radi al and star branched SBC copolyners are al so

wel brp & BouRom MRS A1 FARMYIRS Bf TR/ %%&g;@fegﬁg%g[ceﬂo&y

sequential anioni"c polynerization “or
combympéis I§BOJ, typicedbrlindabtribidck polymteysmarch as Styeengtisopsene-styrene and
transition tenperature (Tg). of th ical, SBC TPE i s
SyERgRA b B e aer 96 b Wik Evdsi bl g expentally
styhén@l(aﬁweﬁabaﬁn&)h&y&hé blotl c&ol yrh&S € REGRPANIRIr Hratfléd SBC

i gher "tenperature use conditions. See, "Structures )
copohymens epedlsa well-hown.oEkespebpotpmsrsaypically are prepered by sequential

e B YT oY O Yo e P o A o s
traféticitRfiperature (T yer thayypios iSBT TRV SIquivbodiesss elian 09050, thus
1976). _Insertion, or cqardination, polynerization of

pregentingadiraiiationomtheiatildy of iese sonolymess undds higher temyjgrature use
MBS, /e PR r Gi5Hd of
© pr oceége%??%{:tg#g%gg @gwg%@gggg%g@%gg?g%¢@er engegs.
Pollimes Systedsil ATRH goabwyof Psestmt@itatos add Muteml Rogentiak'as Ult. A grarwal,
. nononer such as et hyl ene and - al pha-ql ef |
Sifih DB Marcbsres sl ovipeS s T isa VaRstfolfr, Mo 10
i ncl ude the physical blends of thernoplastic ol efins
(" TH{FedtioR Ut o fdinftdhy pulpmiti £4tien O biefiat Bl R6erdP efdtivhREdly more
copol ymers, and simlar bl ends wherein the 30 o
efficidny mears ¢fimspyidivgsopelymer prptucts betlobsereseef prasiess afficiencies and

ol MBIt PR B A Al

mapOeRy Suaiilae ethyheak ahd C; SE€¢ alpbla-olefins, have been developed and are also
well-known. Examples include the physical blends of thermoplastic olefins ("TPO") such as
polypropylene with ethylene-propylene copolymers, and similar blends wherein the
ethylene-propylene, or ethylene-propylene-diolefin phase is dynamically vulcanized so as

to maintain well dispersed, discrete soft phase particles in a polypropylene matrix. See, N.
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WD 2005/ 073283 PCT/ US2005/ 002077 R. Legge,
"Ther nopl asti c el astonmer categories: a conparison of
w@bysiozab3 properti es”, ELASTOVERI CS, pages 14PQDUS2005/002077
(Septenber, 1991), and references cited therein.
RuUB4g30 mrmpplostuséestcgngfqatagop@ﬂ 9rré®mp@mpos>rf physieal properties",

B AT MERAS Ao 15570 et d o R L rResta B sty
one or nore 5 functional Irnkages The di scl osed

pr oc es499 P03 [@ieiuzes grgfiicbpolgmaf &ommpuiomﬁebmpﬂmgs ifliric6iofalized
conpri sed conblnlng functlonallze

e@vkwelvéma PHecopplvmen hayps pykrronylens srafied sheseto through one or more
lel% %ﬂﬂ{l ‘ﬁﬂk%ﬁ%@ eTH{;1 ggélggég'l?nbér]égg i 8?#{ f ng H%'Hra% QoptyrEd compositions
ccﬁmpnserd@naiblrmgl ﬁmohgfrmhrzed/\cthydendnelpba}byqﬁmpydﬂgmr with maleated

[l kpown in art at the introduction of maleic.
P‘Q@PH’PV At PP‘iﬁ’i é‘Pi“f?O?Srﬁ“ e &e 9%}“ ?ﬂ&’é‘&gﬁ at lgﬁﬁt @4pinor portion of
tlﬁrfﬁﬁétidﬁgllieﬂ%i)&ﬁer'vﬂt}ﬁthé o@bﬁ;prylelﬁb‘t 1t38wefl known in the art that the

functionalities along t pol'ymer backbone. The
inteeductianofahalein eclriefgmttonaigy ito dipfol yasaer arioy gl rqdydab@eﬁmgtrhsults ina

a functi stoger will .therefo re t

e o RliSiies S90S (R melirigr ohiFof ol feRRiin of e pegulting
moaefedl plyprofigeHRsiith £ incadsHlived elasiemer @m Bercfdre P&t i fregular

It is desrrable to repare %&gft copol ymer

brapehipsi notential far £10s %lens,raeri efgreifeenistient aml/or undesirable
jtecture, no cross linking, for exanple, ge
pﬁ'ré’gnﬁ%' fraction less than 10 percent, preferably |ess
than 5 percent, nore preferably | ess than 3 percent,
and s tlesableao ptepyrel geaft copohgmericopmposiginbs witk asonteellédrbranching
accordance w th ASTM net hod ASTM.D2765
o R oS DR i PGS €51 g At Top the 10 percent,
pfi%'é‘rhl!il?%s@ tha SIO;Be%EM Sndte pidfer@PIAb6TRIn THEBER] drld@RSst Phelfdtably less

a con branching 20 architecture, no cross

thanrimemgent masmé imacgordgate with HTM methodgkS T2 168 aandyedictable

ref bly less than 5 percent, nore
pre 3?"211%‘?1"%?&’3 e?han 3 percent, and nost preferably

| ess than 1 percent; neasured in accordance with ASTM
rret hitds Bfablean greparediraft a@oeymerobonqm@rhbmé withlheontrolled branching

erties ent |nvent|on r ates. to ol inic
aRg H%&aet r%ﬂgssgarma, ?rrrgaapreua@t‘r%%raefr%ﬂl lessthgp i{% PFrSEnt,
pRIEEHIY 168 RV Tl cér® %@}‘e E‘)Eé'fgraﬁllﬂlrl&ts'tﬁ’d}?j b@r@&t Sinq(?ﬁ&? pftferably less

derrved fromol efin and | éast one chain end
thand| peogsnt, Imeaswred ar moxdnnmmﬂarAﬁTh@ nfedmdt Dayel angrpyedictable and

Wi th | east one protic hydrogen, optionally with
c%ﬁgﬂgsfﬁﬁmgﬂg§polynerizable nononers, the copol ymer
characterized by having A) a Tg < -10C as neasured by

DSC,; The paesdininvehiOiGiel4tgs @nleftli Oagmpdsitidnatolptsiig affunctionalized
greater than or equal  to 500 percent; D). a Tensi]e

brnehgdgl Pﬁrbgopg})@%ﬁrépntggnng@ﬁcqﬁnagaqjlaqldchalms gg’gveﬂg‘}'om olefin and at
lé%oogﬁgﬂalh Rt nﬁéleéﬁﬁlc héfdro orlr_ll\é%n{am rf@ﬁéffo?ra gg;ﬁmtﬁ 'ﬂglgast one

elastic recovery ol greater han or e
pricdydtogen, optionally with one or more copolymenzable monomers, the copolymer

characterized by having A) a T, < -10°C as measured by DSC; B) a T, > 100°C; C) an
elongation at break of greater than or equal to 500 percent; D) a Tensile Strength of greater
than or equal to 1,500 psi (10,300 kPa) at 25°C.; E) a TMA temperature > 80°C, and F) an

elastic recovery of greater than or equal to 50 percent.
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-2 WD 2005/ 073283 PCT/ US2005/ 002077 As used herein,
"functionalized branched ol efin copol yners” refer to
we@b@siom2gol ynmers that have been nodified to i nPeDUSIHOS/002077

el ements other than carbon and hydrogen. Preferably
at | dasisedlvein, ‘Fongsionaliged boafnctlwbolpﬁn yopnlymens 2eaférde olefin

e b i fied,.T can
paEEe B RV ek BOg Rt B mbtRE P TS G G and hydrogen.
PREGANG A JeaRMbBRSI0 ferédntoN@t polyirer otecultss @@W@&ﬁ,modlﬁed The

carboxylic acids and sulfonlc acids. Preferably, the

funetioral gravproan dp selactedirpmehe giown |canmtmgmmmnam%rr rondary amines,

afﬁglgorlgg}él%?s éﬁglgyd%ﬁ %@8& (pac (ﬁsr dnéesﬂlf&hg m:ldg vh {eg&aebl%y tm? amines
cdrr@[)oxi’d witte Forinuld E—NIRXHMthérahl IE1sekeam1y1a3r gille cham denved from
"“functionalized ol efin copol gmsrs i ncl ude. mal ei ¢

olefiRyR1is BEOgem i s %@2@ hyttobrsbyloHds hyrdrogen, M isylappd and X is (2-m).
SHIE I A oy SR Sl PR AR Ak it

e ifedholyudefins (fdncexaxhpztk; puilyetinydeneosyipol ypmofydene), aind gmaide terminated
| ess_.than -30C and the Tm of the sidechains is greater
pel¥alefiBf- equal to 100C. Al'so preferred are
t her nopl astic el astonmer conpositions wherein said

f uncpiegarablyz@d fulttionslied sidkbeain if RAIMIME cEAPINiticiEave a T, of
functional i zed sidechains derived from propyl ene and

legsthan -3QEEand kT REths sisheehains ifgreptes thaner eapil te HRAEC.

group, optionally with one or nore copolynerizable

ron OK?JoerePéH%d wﬁéﬂ%ﬂsh% 9‘3&9&@9@(&?@) g {05 Whe (i}PQJICY Hinfctionalized

preferably can conp unct.ion S|dec al ns
bohachoedadefin mpollynmtcbyipnlsesﬁanﬂt@nehnddl@bhdlmﬁnvmh &ootyiopylene and

end rlnarg m. ne functﬁfnal 9roug @ nal W th

aglfest ghe RIS nglions? gy etonally, Wi pa of more
éﬁgeameqmﬂ&nagve al so di scovered a process of

naklng a functionalized branched ol efin copol yner

conprising reacting a nmal eated el astoner with an am ne
t er mlhefungtionaized brsnehedmlctinggopolymysr prafergblyfcapgRnpgse
e [

e e G N R
pfimiatyvariing furictidhal Giauip) optivhaliy sdithamiior intoré) edpil yanerivable
containing functional group with at |east protic
mapaMsHen. Preferably, the reacting step is perforned

in an extruder, nore preferably the reacting step is

per f ¢f omer érﬁ'bo?ﬁ&hb‘ﬁth ‘We halB&1sbWkeh | @Bdh pZREssUfaMki8La functionalized
ol efin copolynmer in the conpositions can conprise a

bfapplead; adefin cm&,vre@rmmn@na IrgAstingh @faulwteslcﬂé@tmrwwm qgine
a_densj t ess than about. 0,89 30

G EPe et b AP Y rhiies BneforilePhib iR ichn

cpddyrh&doynpidingaeacting a maleated elastomer with an olefinic polymer containing a

chain end nucleophilic heteroatom containing functional group with at least protic

hydrogen. Preferably, the reacting step is performed in an extruder, more preferably the

reacting step is performed in solution.

The functionalized branched olefin copolymer in the compositions can comprise a
functionalized ethylene/alpha-olefin copolymer having a density of less than about 0.89

g/cc, preferably wherein the functionality is capable of reacting with a primary amine,
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-3 WD 2005/ 073283 PCT/ US2005/ 002077 especially a
functionalized propyl ene/ al pha-ol efi n copol yner havi ng
wamens2sy of | ess than about 0.87 g/cc, wherBITIU$H085/002077

functionality is capable of reactin th a primry
espemally a fmmémealmdgaronymefamh@tqldimmppgmempwmg metensity of less than

fro nsat rate
aby O e SRR RAEY GeE gB oot Biel iy amine.
unsaturation and at | east one 5 carboxyl group or at
| eapteferablygiheifinationslil coputymar b dxyrleddfdin Bompdtmtsadmprising an
fromthe group consisting of an ester, ~an anhydri de
ungatigfated grgapiic W@P 5‘Pf}}amt"lgét Irastang olafinic wnsgaration and at least one

caﬁng@%lﬂ% drt F&Lt tla{tﬁ@otfﬁfe SR g:‘&ﬂﬁ EélEéthgfrchn the group

acry acryllc I'tac crotonic,
comdigping -ofien kstér, am amltyldnde amdla gdltrRrefecabhy itistsynsaturatett ongemp

esters and their sal ts. d fumari ¢. aci
cogpptd s Aot BB kP Songiling ot maio deT Inehagyic, ifadonic,
crdtbiiié, iptatneth Pt drB‘toMFctanaQﬁﬁlQﬁic @dfﬁ%ogrﬂ{ﬁﬁhesot:stéﬁ @nd their metal salts
i nvent| on, a thermoplastic el astoner conposition

an@lBmharischcid and itstestenand its metat saitc t Matea¢ anhydride isfhest preferred.
copolyners has been di scovered, each copol yner

d bl ' . "
er ngr an at?ln? gr{ﬂ% érq§nt q? ik 1n$?nQ1on & ﬁ%ér{)/dl)pﬁgstlg e.llar%tomer composition

Ion and eac

deﬁlve‘dftﬁﬁﬁ ackRaf twalfurctasdlizéd Gleﬁh htep@mim&iab bedh di@ddve@d e%)ch
< -10C as _neasured bg DSC, B). a Tm > 100C,
comlﬂﬁgrac%mefﬁd fomylefins @pable ehingsrtipn, aﬂlyewné%fm aﬂ@&aalscmtymer

t r [ 100
haﬂﬁ Qqn dlff%)eg s O&E‘S&E ?éa% (S)Sg’otgg E{gﬂg&fltl&f l%@zgfgr g@? 2L10°C as
mdamrfzdabﬁDSCe B) 80> lﬂﬂ?f FT) amelehgatiph at blealov‘égtyatef than or equal to

SO hGSinTD fofrart, SeErgol e P o eionl Brloodo B (1o, 0058

259N &) b ANk itgRperitutd> 869C, hR@ H) aﬁ@ﬂxsﬁ@%cﬂv&? of w{eeaﬁhloe equal to
het ef oat om cont ai ni n% functi onal group | east

50 persentpwhetein #yehs netinpalized| dopolymer 1§| qhamm@dtfumtlonahzed with
at ]{e#srt] %M: gh er%da nuc(l)slto%B che e%JaR{) e?ﬁﬁ% %%f\.l?lo ticia glg)ag wahraq "Bast one

roup const s ner am ne

prétRhydiges, Cbspédﬁfllyl’bvlmémmﬁdﬁvo fuhctidniiZed oMt €dpolyenes are selected
the functionalized ql ef]| n copolynmers is sel ected from
fropige grymsonsishng fimaleatest © mr@a& dd a@ing tegpated olefin ppjgmers,

furfHeP G APER bh 6Pt flciBnA0RE LIHR co B&lgﬁm?lg/s?gtsfig?tfa& f8i the group

am’ne termnated (primary or sec
commﬂtrylgtef maldatedfeéasahhqw, antl enc tmotendizedolefin copn‘lymer is selected from

amémi 1&1'%1?12 gsli,gaﬂp rseecgg aﬁﬁﬁl Bg]gql‘nl't@ 8 ggﬁe%?%‘l% nhe compos1t10n has

an G8dTHeSI tTi, op el MR abspoat. | east tvvo functionalized
ol efin copo ynmers i s discovered, each copol yner

derived from ol efins capable of_ insertion . )
pol Vel anethes gmbadimeat g t plasti¢ elagomegconppgition derived from at

leagf')twoef{ﬁ&ﬁﬁal?% %g%ﬁdrre gﬁ{}lpée dﬁo g’: dxsrag%r&gw&ségpl %gl;éhg%i from

oleﬁhs baqﬁale offinggftémt pol yrh érdati o ax&nmh cbpblﬁnaer lmfnm‘lrg differemce of at
e. Strength of greager 30 _than or ewg to 500

leaffslioo cheeempresifiondiavingcA) a by <o 19(peseeasy tlm%sg Boen

eloﬂ@glo@at Blak of greater than or equal to 500 percent; C) a Tensile Strength of greater
than or equal to 1,500 psi (10,300 kPa) at 25°C.; D) a TMA temperature > 80°C, and E) an
elastic recovery of greater than or equal to 50 percent, wherein at least one functionalized

copolymer is chain end functionalized with at least one chain end nucleophilic heteroatom

4-
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el astic recovery of greater than or equal to 50
percent, wherein at |east one functionalized
wezpshizery is chain end functionalized wth atPdBES2005/002077
one chain end nucl eophilic heteroatom -4 WO
contao@g)ﬁuamabmnmszwsA@@tz@mprotudmdmgﬂnngefqnahiy widazein the two

fulf B ol bSO TsrCRE sflethd Barife BRRP coffpR Bl

el ®Ink bhd amireerntifated 61¢fin HORHeR, lfﬁlﬂldi’fwli@rblﬁa)h@ @f the functionalized
el astomer and am ne term nated ol efin polyners,
olefiy qon?elrymemé seleeted flemphe grraprcopistingrfimaledted gpsgiomers, and one
fur?c?‘%ﬂlﬂ ﬁ'nscogﬁlé/ﬁ'l%l’ ?sdsef R0 rg[n%qgmﬁg &‘1 8%59% B&ners
el T ast rs one 5 fUnct T ona |ze

Prefenblw ﬂmrcon@osmbﬁ hhgah zfddﬁmnarﬁ‘gﬂﬁ gredten thad stibuoBe. n
polymers. Preferably, the conposition has an

addl tional reat er an about. 80C. In t.. )
e Bt armaaimea 5o plefn fompasitiar tidispoperad which comprises a
fux%ti%ﬁ&li’z%& %ﬂan\emocaeﬁ@ BRI AR c%ntairﬁﬁlg»fdnem{au&s&m@é&a D8 @€rived

ol efin copol yner containing functionalized sidechains
frcmaﬁtlhyl@de alid Yrieast oryd dhain endchugleopllis hetorvatomh edntaiging functional

nuc %Fﬂ C hetg om coné?i in functlonal q 1
e TER Trash Goc BiRBC BUPRYS Riihallu i os migte songtyedible
mdHon ¥y, ﬁwQ@p@l'yﬁﬁ?ﬁ hiviaPAG at RRAGHEBTS <-10P€ 2§ aRaburBEDy DSC, B) an

havi ng A) | east one Tg <-10C as neasured by DSC, B

)
eloggatiq] %rbgwm greater Hhan enal g 800 BarcemtiaR) B ensifa Strenggh of greater

thaglgog'a ﬁﬁ%l && T%gg,gm El rﬁ’?‘}{# gat?#gg?f)gtﬁgé%re&%@[ure Lgﬁt %hd E) an

eladstomeEeoedry o gm&t@ﬁthan bd edﬁ)al an50 pireait.i Preferalsly cthy corhposition has an
r.eat han or e g 50 percent. Preferably, the
adgla grgt"&&?af?ég‘a& O‘ith &dditional Tg of greater than

about 80C. In still another enbodi ment, an olefin

CONMPR &Il hrjthdr enfbodmMhe A b1 (ﬁﬁhﬁb@fﬁ%h'@@ﬁc@ered which comprises a
functional i zed branched ol efin copol ymer cont ai ni ng

furictinualized drangleed oefireeonelymerdontainieg functionalireshsideshainaderived
fro?%o 1{ }16 % at%lc%{ 51ne Qm elflcdl 1%%?&)' hihc hlg: troeartoatcglrlrt]almr%ﬁ functional

|ng |ona group eas one

grdupdvitigsticasopiid ot hydroiéd) opﬁkﬁxamy wnhrcmecw mdry a@fdly:ﬁahzable
20 nongners,, the, cqopol havi ng | east one

MQROSES, g %Méaa‘ﬂ% ie,f legsy OB Te &1 18n§ a6 Measued by Q§% B) an
elo%%at%r@ﬁ%%a%c%?fba@r tlﬁlﬂl{)‘?le 14 1o 56b g%&&ﬂ’"%) as’g%{lsﬂe SREFdth Bf greater

Strength ter tha or equ
thank@ eamaﬂ tdx P,épo,qts1 g@ooomgpa)aatmx Bypdvda memeperﬁﬁié >%)ﬁ6 4n0d E) an

a el asti¢c reco e ter than or equal to 50
elaﬁ@? EERYerY Pﬁgrgﬁtfifﬁ‘@?)éé gF < ol efin conposition
is discovered conprising a 25 functional i zed branched

ol efli Bndt RIibRIm&HeHnd] i @nipéRition 8 @ik éRRELdSToB RSN AS
derived from 4-nethyl-I-pentene and at | east one

funchignaized brancladedefin eqnolyrer septaining Bisetienalizedysidechains derived
frotrpﬁl-%ét@ﬁ-el- e%e?m# Rndaf afbnd B25H e ﬁu@lé&’ﬁﬂlﬁ Féfglfogt%ﬁl contalmng
option |prI one or nore cop ab

e nono
furtchienal @paipywih atlaast oge ﬁrbtxahydhegat, opﬁl@na]lg withlée dtsnore

asur e
co;gniymerxz %le monomers, the copolymer having A) at least one Ty <-10°C as measured
by DSC, B) an elongation at break of greater than or equal to 500 percent; C) a Tensile
Strength of greater than or equal to 1,500, psi (10,300 kPa) at 25°C; D) a TMA temperature

>80°C, and E) an elastic recovery of greater than or equal to 50 percent.
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by DSC, B) an elongation at break of greater than or

equal to 500 percent; C a Tensile 30 Strength of
w@em@anenst han or equal to 1,500, psi (10, 300 KiRew)/US®005/002077

25C, D a TMWA tenperature >80C, and E) an elastic

r ec e tlgermﬁplgst@aﬁl@iomﬁanmpps@qm land blegds theteek of this Bveydion are

coBPASEo RLPRHCPPPBIE: Y iosh 1€ bATVERFSARpb nd potymeric

sidechagidtar®ferivied fRAMRIONSSIBi R p&m&@ibﬁdlnﬂmbbﬂiﬁﬁﬁ)n\weﬁﬁbﬂlon
both the copol ymer backbone and polyneric sidechains

copgibonsayith aciivated isapdienmetal argaperngiabicicatalystigrippounds. The

R T e
propegties seitabbcfonhasl pheseaiopedinsinaterdance with theaexhddrstbod meaning
cryst al l'i ne sem -crystalline, {( gl assy properlﬁl es

of Higis¢ oiTes, ABd awmﬁﬁslﬁawomc&ac bpngdlas iigrraaysirliine prglassy
r
thagrdé %ig ﬁﬁlié Fﬁ% rs?%taéﬁfal(%gﬁéﬁo b, @?gs esss%'itgble for the
compl)eﬁteataky mﬂ phasg tiemslyls chdrameristie of ﬂwenhpihsttc, elastomer
E‘r ef.erably, substantially anorphous, so as to be
coUpPUMSe for the conplenmentary soft phase domains
characteristic of thernoplastic el astoner 10

CONMIBg kideSHasns afd€oriprikee ba cikmiodlain@d bifabRast ®rmfiRgbiys@lline or
units capable of formng crystalline or glassy

glasey RakEperdc seementstpseligrablyeinsdst gonditinas of msextion @ﬁbmnzaﬂon Known

S PRI TRGAR ko By R RS
copd]ﬁnelfsmlméqmm:mdtdgmﬂ@déne dopolyumrmgltbtdhpﬁaenkeﬁnpgallly piefm or
wi th . al pha. - fin cI|c ol ef | 151165 st ren

stmvﬂm}@eﬂa V‘@H%O rORY sw%w ag? aeegﬁal?lﬁgrowded
thad ffe. SEREL ARInSordRRY isdRehfibiBA to UiPu Wstﬂimﬁ UL

Is insufficient to disrupt the crystallinity.” Suitable
comonemaninctuder(tl-ude alitha-oldde algeminally elisubstitoted gemiometd, s - Cos

cyg{%ﬂljgﬁs gtg{eggcqqgﬁ d?%v%ca%bg%zﬂgwb%ﬁ%i- ?L&%fy.-n ituted analogs

of&le'@?&h@ﬁﬂsﬁty&ﬁb%fﬂﬁm Piferalily, th@&d@&ﬁids%aﬂﬁ&nﬁlﬁéé’f%ﬁx@O 100
olefins. Preferably, the sidechains can conprise from

ma) gercens propyiere, prd Eamt0- i} wpl paernt camengmperppigierapl p§e-99 mol
pe@gﬁt&?%gé%;@gqin?@ohg{rg&ﬁ rc@ltl)xt)%(orggr &%s{@‘kferw ?? 288 mol percent

propy percent confono
prapyiine aadRy5 A6k I%cdﬁobommurmt Theetgatibe ofcommshozied cambe based upon
percent cqQnononer xPFYég sel ection_of _camnomer can

prcmsgtaea offist an Grysiadh srypiing capatility fordpstpncens fapeer o cfin

coflbREHE! 54 2§ ql%’?énb' ¥y bé eférfbatc%pssho@tet Qféﬁﬁ 'sul &f1-Butene
com)nomsr .such as 1 - octene, my be pre erred over a

forampraved pobethyh:ns didin teas. f%umwneemlf'ejhylcrrqaﬁlovdastlclty or barrier
m t ear,, For r ove

preRles; Ayl GppadthérSRch ol Hirmod BACS RSt il otrshinay be

rggﬁéﬁ@&rg@m@gg.@ﬁgﬁg or al kyl - substltut ed nor bornene nay
be preferred over an al pha-olefin.

The M, of the sidechains are within the range of from greater than or equal to 1,500
and less than or equal to 75,000. Preferably the M,, of the sidechains is from 1,500 to
50,000, and more preferably the M,, is from 1,500 to 25,000. The number of sidechains is
related to the M, of the sidechains such that the total weight ratio of the weight of the
sidechains to the total weight of the polymeric backbone segments between and outside the

incorporated sidechains is less than 60 percent, preferably 10-40 percent, most preferably
-6-
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The Mh of the sidechains are within the range of from
greater than or equal to 1,500 and less than or equal
w0 2003670280. Preferably the Wh of the sidechai nBCT/ESfon®N2077
1,500 to 30 50,000, and nore preferably the M is from
froth, BBDS perc@i, Bdeculdrevaightihere ipfletsindioedby gel pesmeatiohat ed

chepplogrphy (HBC) AR FTeE ol G onde PR B et

wei ght of the polyneric backbone segnents between and

out $hégoldetlar iw'éi-‘%i BRirugEnSo RGOS phﬁlcﬁlﬁﬂ? ethiyBie GIQ)Iymers are
percent, preferably 10-40 percent, nost preferabl

detvmna@nblléy gqlmsaemmh@w@@rmdﬁfc)fonwwrszléoﬁeh tﬂmperature
ht
chrgma ek 21 %nF%L&] rvézi‘thI a dd%gr%eﬁ{ég]erg Qct{)%etgf%néfc}?fe\gg:gﬁn of mixed

porobiy. )Tlmaaﬁmmme &ﬁppleh ®yPolyeidt [aboiatirizh hndiaxfetcbnimtirilppé‘cked
of pol yol efin, par; icul grd y_ethyl ene, $O| yners_ are

witheoss §i75ed 108y 1ol OpaidrHhtA-oRhe st tmhisoly éﬁﬂghl?rebe)zeeﬁ fepm
t
whi B 5 Berepheld o GPRRERNH ot g MR 8RR ibinietion. The
ﬂowcrhuenm sbouf 110i nidliliterzominaiet ynit djeeating] temmperatureissboyt! 114608C and the
ol a atories and are commonly packed wth
mJ 85‘5?1%2%@0 P(%‘@‘cr‘ilﬁﬁrs 105 and 106 A. The solvent is
1,2,4-trichl orobenzene, from which about 0.3 percent

by wgé adlectRi wei@ aet@ﬁmhﬁtﬂnmmke@ﬁeo@t&the BRI Badl®bne is
i njection. The | ow rate is about 0

dedricpd by bsiag samow makeculpnineighb éwmbuﬂgnméhﬁww@fa@darés (from
Pola eykfg‘({rgt%ngg}%%&ﬁoil&%n'ﬂkh ?lglr %ﬁlttl%h %/?hfn?es ti? %1}18“8?1}%

ers ecul erm na
polvethprat rrto:l)eohhle wighysae détaﬁind hedlgy using dp}ﬂuplﬁie Markr$iomgyink
narrow nol ecul ar wei_gh istributiaon styrene
coeffigifats ferpol yatiprenepad prbrtreisdpnd e \X{ @Rt Wasd in

Joa% ﬂbftpmy[rﬂer%uéh OPolRedl TRfiers V61, 6 'ml B’R8).

ol yet hyl ene nol écul’ar wei ghts are determ ned by usi ng
approprl ate Mark-Houwi nk 15 coefficients for
Mpalhyat hgFdNpoamehe)pol yst yrene (as described by WIlians
and Ward in Journal of Pol yner Sci ence, Pol ymner

[ ol , | = * .
in by KB Bt Lo R R SR E AR e s
caléul@ted Yi(?t}ﬂhﬂsuﬂ\{ﬁnﬂeﬁaoﬁﬂdﬁfgub Qe ﬂ\ﬁb@mg foMerlai M (z wiM)).
calculated in the usual manner accordin

Whes¢ WOW. th@wpxghm‘ya@on wiithe melegplesvyith )nolecgglr mgghél\/{,velqtlgg from the
G TP LA - DA .

and j = 1 when cal cuI ating MH, and j = -1 V\,hen
cal @Thk hdadkibgndylor backbendpa jdnerniesegorenizaehbotakepwiggtier with

segnents, when taken together with t si dechai .
the SRS AP QLN RS S SRR DA Al s T i not
exﬂlgﬁﬁ@ alby) 'the{nod'le E_Gedhfanﬁ Otl"huﬁi’f Wlﬁ’ 'pFéfE}le@ coMbritd1sEnich® of chemical

dechains. Thus it Il preferably conprise s 0gmants
ummsf nat theving almeasurable crystalhmty, or having a Ty lower than -10°C. The backbone

segments as taken together typically will have a Ty, less than or equal to 80°C. and a T, less

than or equal to -10°C. Elastomeric backbones will be particularly suitable, such will
typically be comprised of ethylene and one or more of C; - C;> alpha-olefins or diolefins,
particularly propylene, 1-butene, and 1-octene. Other copolymerizable monomers include
generally disubstituted olefins such as 4-methyl-1-pentene, hexene, isobutylene, cyclic

olefins such as cyclopentene, norbornene and alkyl-substituted norbornenes, and styrenic
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25 units not having a neasurable crystallinity, or
having a Tg | ower than -10C. The backbone segnents as
wo a00en728xet her typically will have a T,,, | esBCT/Osa008002077
equal to 80C. and a Tg less than or equal to -10C
mobastsonwel acstipzo& bahakyhsiubstithted ptyrdnies.uLaw|cyyssalilinigbbaegkbones

R T T R
befdfd)! fof ek BRpIY, @@émh&ngmolpa%ﬁ%moﬁmeé- octene. Q her
copol yneri zabl e nononers include 30 generally

di substituted ol efins such as 4-nethyl- | -pentene,

hex &sandirateshahaye ditamassyad thecbackhaneiwill typiesllysepmprise at least 40 wt

I . - tit .
pe L SERRINEE o BALIENT 0k A BB ihacotin ot
so e Batitine Dyfaeully Avill Have a meight-auerigamoktylariveigah@M g dfiak least
substituted styrenes. Low crystallinity backbones are
equghiq ongreaterthan e 58080.hi gh cononomer content et hyl ene
copolyners (as described before), for exanple,

gr €@l 6ife diBHiRefDihe RFSIEQMr WSRO elatifg adHhts 3t 818 hard

above the mass of the backbone w il typically conprise
segent et the Slasgtomeschparsadithe krckbdne arocertropled ywabrthategere than about

40 pES Bt TS e TR 0 AL PP G LS e i 2 the backbone in
theVfitial BiafifdopbBafer BBhBEdiiGH have] @hdvetd¥d) atdéastiwd Sdéchains,

equal to or greater t han about 50,000. In one

alterpgsiielyniirleast 3 ide gbaing bublessibpy i sideghains andypriefesatdyidnghthen 4

. [ ts and the el astoner chai ns of the
Sldgéhﬂﬁgﬁgagggm%%%l | ed such that nore than about 10

40 percent, nore preferably nore than 50 percent of
t he Tat hsnoel olefivacoymlyofiers bempashdtheabove sitheechhinsahd backbones

wifl i aBHe L caartig on arerteripoap el incstdan breiAR! es
deftld fbEER ekiapled THeASG Yﬁiic!hﬂg ;@1@5& ﬁﬁﬁﬁ@(ﬁ,@@d,?réf@rﬁﬁlﬂl_@b@ﬁhé}x

si dechai ns per el astoner chain. The branched ol éfin
25¢,89%!1 ymer s conpri sing the above sidechains and
backbones 15 will typically have an MW equal to or

gre , . '

Por 1R R AR AERSHKES pPie Al o ffbe fE34cAPEy o
pro%g&, dbﬁfi)l,ristiﬂ’g&émi.ag hyndlegal éliaomerAbith &O?nin'Eheminated olefin

t her nppl ast.ic el astonmer conpositiop of the inyention
POYRIST-h £ BRaHHIERIOsSS aén%@eé@s?%hﬁﬁ?@p&@ep Y}y, gmelt blend
of m@lt@ﬁtcSﬁilp%lgﬁ ?l ; erdof fh Axadide T%%Wlfﬁ&rﬁﬂréé’bl%tzéﬁ i£&mmonly

pol ymer. ting process can be carried out In a
petiomegenmgustwinretor mixer,grefetabl ybd wvig-screfv exitrmdentmving modular

.conmponent pol r or in an extruder. The .nelt . .
migRERERHO SH SWEEEnT length s 5o 4Eiey sagatd By R Solution grafting,
i.elMafing BGtR comMpy@dnts iAa8doBinddH 361vent Yich-a8 Gk @WcAbbhs)dbrinated and

havi ng nodul ar m xi ng sections, of sufficient |ength

unehlerinaiesd aremakies, abactempergtre suitabld tadissgyr bpthonatgrials apdiaixing
until the desired grafting level is achieved. The polymer is recovered by removing the
solvent. Preferably, a solvent is chosen such that the grafted copolymer precipitates from
solution on cooling below 30 °C, and the polymer can be recovered by filtration. Suitable
solvents include hydrocarbon mixtures such as Isopar “E sold by Exxon Chemical.
Percentage of the polypropylene which is grafted can vary from low levels such as 30

percent by weight of total polypropylene, but preferably is greater than 50 percent, most
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i .e. heating both conponents in a comon sol vent such

as hydrocarbons, chlorinated and 25 unchl ori nat ed
W@rmrRies, at a tenperature suitable to di ssoP@EUSIINH002077

materials and mxing until the desired grafting |evel
pr¢fsrahkyrgreatetothanrﬁépgro¢rym casbe escigl ne t0byercento Grafting lewel can be
de%o veg& (gﬁ(g a solvent is chosen such that the

precr pitates from solution on
cool i ng beI ow 30 C, and the polynmer can be recovered

by fSuittallilafmaDéatloﬁltJéchﬁrhh& 1n61086/tmﬁéd¢56ﬁbéﬂjiﬂ RS, 9¢@9@pg{ughes et
tures such opar TMVE sol Q\zﬁtgqa,t ?n Chem cal
q

al. P&S;Pew %é%fH‘tghes Efcﬂl Nes %%4762»89 8l UsiPt bR G&ES (Strait et
I wei ght of
aryg{%iﬁb %prgﬁhﬁg‘%g?)’bu?% er é%&mg%?tgg erI tghan 50
percent, nost -8 WO 2005/ 073283 PCT/ US2005/ 002077
pr eﬂélrmtghyutqhe deseriptidraabos6, qndr belotw, tltuphrasa fclmén-asd' 'hirg'hsrmmal"

ent.. aftin an be . rm ned
WIS el TR S CanATE R e BRET O L0 FRap e its from the

end BPER pd gglggrlcggq in USP 5, 346, 963 (Hughes et al.), USP
5,705,5 (Hughes et al.), USP 4,762,890 (Strait et

al.), USP 4,927,888 (Strait et 5 al.), USP 5, 045,401
( Tag@, pn@gmbcpdn)nentap@pyjspe yithebaissnd umsdherptien, sgqtab)le as branches for

o RS0 55E L PRS00 BE0N e S R sonions

wifhmerhllrmab chtylysm® atnitable fou pRparimeities oﬂtsomﬁ&romsyﬂ;@rotacnc

no units fromthe end of the pol yner chain.
polyRER RSl eseepo! YRIpIReEhE CWPY‘WC@ ﬁ%pﬂméw&weéerwwdowagents by
ons bf §é@/@}a? nfdfhols. a‘f’ﬁ&@ $ndif¥ids i ﬁft'@sa‘ﬁg '*’ig}’&ofgfxﬂ;lﬁﬁ&gfollowed by
reaction, can prepare efr sol uti

coparsioeof tixataldahydﬁcmdqetqne hsa pmmty ameinalahd bpdrefarmiykitips irsthe

sui tahl e for re ar i ei her of .isotactic,or )
PR R AL LB TP FURyRE d convisin Bb i el Hedgrigey amine to a
prifRfy &hiRd Leelpbf ﬁﬁrnﬁtrmma&ﬁaépeﬁaﬁlg%rdeﬁmrédm prdpeRies, but
of several nethods. These methods include, inter alia,

is typiepldy srepier than oA petsienidade pgreent Hasedrogi 16hNMR phehain ends), more
prrﬁi:rgﬁlgfy%&t&r th& @ B&cén? &hd %&ﬁ BBLYhi ap g?@g cent.

rmmylationin the resefnce Sécondary
am ne followed by conversi on of the resulting tertiary
am Iﬁ}z:nm(ally, fopisotuatie/palppropylehes tied sierebrigiditransitiommetah catalyst

var on desired product properties,. but is
coppindis FogrLpring Eb sonuinedt brifel e ndea i) Phtongsenes or
haﬁ’r@cé‘dé's N peférital ethb@Bfient, tHOfrEnsitRinSheth PRy 4 c6@b6nd is a

than 70 percent, and can be as high as 100 percent.
dingeshelsibylt hridgedrbis(indersd) zivcopotenp roopyﬂneme Mrae preferably, the

Bl 0o 0l B BB K o PR A s o
diseloséd MOwWy20022038628) UIPNES2M005 LRl SR 61163,657 N a
preferred enbodi nent, the transition netal catalyst

co und is a drnethylsrlyl bri dged bi s(indenyl)
zi r dORBekREoPylens sidgehasere Wisfesatly pfcppted|iy solptien at a temperature

from 110°C to 130°C. More preferably, a temperature from 110°C to 125°C is used. The
pressures of the reaction generally can vary from atmospheric to 345 MPa, preferably to
182 MPa. The reactions can be run batchwise or continuously. Conditions for suitable
slurry-type reactions will also be suitable and are similar to solution conditions, except the
reactions are typically carried out at lower temperatures. The polymerization is typically

run in liquid propylene under pressures suitable to such.
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transition netal catalyst conpound is selected froma

series of pyridyl am ne catalysts as disclosed in WD
w8628, USP 6, 320, 005 and USP 6, 103, 657 BEI/T$m05/002077

pol ypr opyl ene sidechains are preferably prepared in

sol addionally ﬁnetSighﬁmim aye prepared nnd&rGQitslle ¢@Gltionstsuch that greater

f bl t at f 110
el pefsent b Eeholy B o bl MO AR BiPEGORGRIRaF (hoh P mproent,
mo3t prefePiMY kitatePthin B0 Mertent) b&t @h BBlay high as 168 pMEé‘nt (#1d€e percent

reactl ons can be run batchwi se or conti nuousl y.
determigied byhH NMR afiand ghtups). sUnsatupateq prd groaps ¢amrinclugle vinyl,

vi a!}ao eb\% S né%kg e 6‘9%@&6 imlar to solution
nYgRHIC VONERE L PR PIESY 1 eacti ons are typicall
yp y
carried out at Iovver tenperatures. The pol ynerization

i s THetteahbplasticlelastoindricgihipdsifiomyuccendingito diey inperemuwitihave use
suitable to such. -9 WD 2005/073283 gis CT/ US2005/ Q02077
in gferiety efeppligations vdiersin pthenbemmoplgstic slastomer aerapositions have found

usez F@n{cﬂ%& ARG, tb'apﬁ'é n%f*'ﬁ%t&&@;t tHISERAGRn foR @tk eﬁ’@ﬁl%@l@t

chain énd groups are unsaturate er ab
cop\miﬁaens; fot breamB&, sparerxenoprendvstgtenp aed simdnb&mgldmbfstyrmmn

Ehrand e RYATRETat BRioRkA R SR ayde 4 Vaely of uses

suéHrh% HablRhE go@m&%%ﬁ@slmmﬁa@iu@s@aﬁa Iﬂ}zﬂded 5mc1es
vi nyl i dene, vinylene, or mXxtures thereof. The

Th_t:mxpanzanags will bénedt Hemrthe erasdd liss hemperatretiangs, txpieatly
excle/ﬁgé eoébt %Be #:J lfrﬁﬁ‘atlon ¥ th $I§]C% SII yong%osﬁ%g ’f’ﬁ‘é (l:o%]?osmons

errmp aSICG ositi

of ﬂxa\iﬁ?vdlﬁblﬂﬂ oiill bisé be wmldﬁs&ﬁmpﬁﬁﬂnudﬁ anll tihpadt mddlﬁﬁer compounds for
limted to, those known for the styrene bloc

polygle§in pesds. Additionallxyghiedo the rykéﬁélylhé%btﬁaﬂl@ Sérte%tbrf'éa%‘ﬁtﬁy’ and

ea%toghgéggﬁg%ﬁﬂg &éd/ﬁlg ?g&t%ﬁﬂ?ﬁ‘l{%{@ ?fg:?) igllBﬁé Ean be

prepalredebmpnﬁmg ﬁa:smvenjlmh tb&mbpkakﬂucmiestqunbmmrmsntmnadﬂpﬂemalky as
ositio d ded I
R B e RIS 400 Gui, Sy ay G g e Bifgre
proc¥fy (ﬁ'%lrép\ératl%ﬁ %@ﬁgllﬁ&nmqm%@n&%lbﬁ mﬂeaallyoavggﬁble Bﬁaﬁ%@@he

copol ymer conpositions. The conpositions
invientiemthiemmoplastic elastomen eompositisisean e preppred vl lowegostand

petAgcgl%rt%tlcgn aq%%l{}(l)&g g o%uﬂn%% igé;tltl c\?)gff?loﬁé) gag f %)ll;]lh)s .e? l?(gglther of low

tenSper AMG! fanloﬁioﬁlﬁﬂjrrﬁeﬁz}atloﬂ BEmuRR&D n@fﬂt protéssipg @orditibmg,
extruded film coating and_packagi ng conp03|t| ons c%

whete vultagizatieriisasadad te .a%yelffh@sqrﬁt@élaﬁm’ea lagtie¢lagpnamprphologies).
el astomer conpositions, optionally as nodified with
X;@m;g j onal additives and adjuvents. Further, in view

E t e@spref erred process of preparation using
insertion polynerization of readily avail abl e ol efi ns,
t he The followdng exampléscarergiyien sa illwsteate yemousemhodiyossits ¢ighe

e T B e B PSR B SSDST o Phaes
herid. &Il n@hefi@Vvalues are approximate. When a numerical range is given, it should
be understood that embodiments outside the range are still within the scope of the invention
unless otherwise indicated. In the following examples, various polymers are characterized
by a number of methods. Performance data of these polymers are also obtained. Most of
the methods or tests are performed in accordance with an ASTM standard, if applicable, or

known procedures.
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tenperature anionic polynerization or nmultistep nelt

processi ng conditi ons where vul cani zation is needed to
w@zilos/esesyi scret e t hernopl astic el astomner PCT/US2005/002077

nor phol ogi es) .  EXAMPLES 25 The fol | owi ng exanpl es are

gi vésepep ' iE hydsacarhoa mixfire isobtavddrer kxson Chemicals. Rac-

BN TR LRl b LR RbAR
DiphetBl-1 Sabutadiéned $s EregarePascordingiocSMB 65,33 3PedidlBl example 15
an is given, it should be under st ood  hat
Bighyda rrerﬁ%staks@r\r%lknlérnﬁmlammwart@ra&srrqntaﬂ_wmhemborate is
%ﬁ?e‘a c?{;rdh&% U@ifi‘bi[éjé‘& UWNIRERIPs 'Bﬁ{a‘Meﬁeas I GER &fbtidhTrom
f owng exarnpl s, 'various polyners are

Alzbdheatienls aelds 38doyitleoun firther pm‘ﬁﬁcmﬁbinods . Performance
data of these polyners are al so obt ai ned. l\/bst of the

t hods o est.s erforned in cordanc
Ut Rt vise: Bl Tl Sking g proc e Sais e Hap by ed
-10 WD 2005/ 073283 PCT/ US2005/ 002077 IsoparE
A.%éﬂﬁim?%sﬁﬂg ARRSbEN CorlditichR! TeRSK téstiapiFdorRsfHpeAS T¥I3-1708 with

c
miLTotensHebars eytdn sheayply spegificationst A copsprheadappedisentto) 27
0 -ARs e
AP TP i G BTARY A7) BAHLEOF b
anékampli®y. Bamples are tested as is and are not conditioned according to ASTM D-1708.
Bis(hydrogenated taIIomalkyl)nethylannonium

fl.uor oph orate.i.s 5 prepar.ed
Bodste e TR BBy S8 Tahule ThRessishS meab it siaethg geqmetry
ouﬂf?rleél'ﬁ{‘RSTM Bl 76 ﬁrecgpugé\i%gth@mms%ﬁl y £8 Hﬁﬁ%de The

w t hout further cati on. Unl ess indi ¢cated

loaglirgeang @@adtng@mm tiatsvis HQO p@srmtfrngnp Mbe tagtiprosedureistcarred out as
eff B O i TGP0 SR TR s R BRI Loy mhesampe s

theiil pullled eNBOJ serbunk Strainlt The shtipleSaralactes BREC f:ﬂc@xﬂtsh@iﬁsand reloaded
The cross-head speed is set to 127 10 (5 )
to posithvssload- anrmwr@gtsrtng therstraingh wdigh the lqrétbet:@nmm upon reloading,

es are
TeE SAACHCBvarg s AR A Fere Al Th bR °F AT
D-1708. B. Procedure for Tensile Hysteresis Tensile

C. H@iﬁt@n’@issam%r@abdnwylﬂ@s&g ntehsirgeente treyperfounéd orea TAN

Y N e e

th&ﬁél@lﬁg bbﬁrm K'eféiﬁsétﬁé&ndp FRCRdiuResitS efstbd Edihlotetmdngl SCool the
ol l ows: The sarrple is loaded with Mylar in grips and

sarpnlé af Y@/ mén toer48e@. Keepethe mlelsoﬁaennﬁefﬁr thied raihutes ta gtabilize.
MERFEim SRR TR SR Bl GRS Yo RedBR R pen

temserathes of theiendéthernh amheﬁoﬂﬁnhpﬁﬁpdtﬁﬂdmé S1#8 trangid@ntemperature is
r el oadi ng The e] astic.recovery is defined as 100

taken a3 QthefﬁP‘?fa@r‘t Hdhewflsetinnpoof the changeynsheat capagity

Scanning Calorinetry (DSC) neasurenents are perforned
D.@MA. MPerkin Elmer TMA 7 (Thermomechanical Analyzer) is loaded with samples

with a thickness of 2 to 4 mm. A flat-headed needle with a load of one Newton is placed
against the sample at room temperature. The temperature is ramped at 5°C/min from 25°C
to 190°C. The test is stopped before 190°C if the needle has penetrated 1 mm into the
sample. The TMA temperature is defined as the temperature at which the sample

penetration reaches 1 mm.
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20 Instrunments QLO00. Heat the sanple in DSC to 30C

(at approximately 100C/ m n) above the nelting point.
wKemp/ 0728t hermal for 3 mnutes to ensure conpl BCBUS2005/002077

melting. Cool the sanple at 10C nmn to -40C. Keep the
Exsmpiel le Rodypirbeyl el méaomehsyathents vis thermad teytnartionz e.

Melting (from second heat) and cryst aI I i zati on

tenperatures ar ed f omth ur.es

of | Th et S B Rrih O sl rioblop B hopash ] Al 16Spar™ e
hydroadibén §dlerk 8hP SEGH propylese. ZEhe! r@k&& 1§§eaft&13tot tRéB&yiRH Wriperature

at the inflection point of the change i n heat

(11886aci 257C). Crhemagralysh s yern isprepared box by combmmg together rac-

ey

Dlphernpl a,3lhmwdhemfe) @mhysbu\g@atedsalmmgd)magﬂamﬁtontm

e roonltenperature erature is ranp
et SR HOTOPBYEHa(6, gnd GREO THEA S o 1o 3 s 180, with
ad@ggﬂl So %@rgq%?{ve_ﬁvﬁtap §&tine o735 nieAGE %?Ii\ﬁlg:g aggrﬁg gstlﬁj ccfaf into the

nperature 1s de
reab&xtrp@hataacter edmpmhitmh i$ hnalmame;:d @nstaetigt coaling therreaxtdrers réquired.

-11 WO, 2005 73283 P 05/ O 2077 Ex
AT BRI R CoRIadH ik MEPTRRGRS G oEHLpYFERd feon kettle. An
addi8VELAIRidrlddntathiff b ﬁ)h@ﬂ)hoﬁ@ %tagﬁizlepihd(ﬁxeﬁ&ld—antﬁﬂfdaﬁi @\Bphos 168
reactor is charged with 00g | soparE hydrocarbon

an@ bgmxﬂOéﬁ dosb @@npetb@ﬁ@gw in WQeneea@tZdr weightratiokig added to
Th
prov1 all g&%}ng%% raﬁre#lro og uQ§ lbwg % nit }1 | {218%? ﬁlm%f.f]tfhe polymer

is drﬂe_@l 1n5 vacuum oven at 70°C over mght
[ Di net hyl si | ane- di yl bi s(l (2- et hyl - 4- phenyl )i ndenyl )]
zirconium (trans,trans-1, 4 D phenyl -1, 3- but adi ene),

ExB‘i“E’(er?ycﬁ%@lé(ﬁéPgHOIb’E‘lopm? kyl ) met hyl anmoni um
t et raki s( pent af | uor ophenyl ) borate, and AKZO PMAO-IP in

a 1; skg%f%aly?mp@(ene QM]QI Ggg/tﬁrls tﬁé}many qe@ad&ﬂh\aefﬁ&og&-sealed

give a tot vol une he activated catal yst
single scrq“e@ttndex @0anmh ees1¢e@g¢;tlm|e lfmlen)r #Ad05E tocbpun terminally

un§azlgn?g ylpfrllcg)d he F Zﬁ; %{}t %pé lfl{lg th[ ]ﬁ%% %t%ealis%aﬁr{d%ate%ﬁhat weight-

avéragm@f)l%&lﬁlaﬂwe@hqmpbf PRQEB 1pM0gand frdofiteliedfivigyliddAe group in it
addi tive solutiogn containing a phosphorus stabilizer

is hAdupitensR00£AtO8%i dant (1 rgaphos 168 and Irganox
1010 (both from Ci ba CGeigy) in toluene in a 2:1 weight

Ex@uﬂ 1e9). rrydraLd b @o%ﬁ%ﬂﬂ&e%ﬁc%rﬂérs FeH f)ﬂfrﬁﬁ‘ysm route

centration of w percent I n the polyner.
The polymer is dried in a vacuum oven at 70C over
Intg |agh11roge!1’$eﬂﬁé glasereactoRyl PO gyodiPE- @prqp@teﬂprc@xpwnerﬁ@ Egample 2 and

T S BESBEASBaC A BT LSS SRk SR 70 oo

of BESobUSM sRndihrE hidrddyis Bﬂldeﬂtln&]lﬂatct}lﬁmerﬁbéraﬂufb e iRa@kd i¥ kept at
unsat ur at ed pol ypropyl ene P GPC and 1H NWR
thag is@ng;:gqigre,fg@g beyra yvithishirings | ned air 1s fed into it at a rate of 100 L/h at

that temperature for 6 hours with keeping the stirring. Next, it is cooled to 80 °C, followed
by addition of 50 mL of methylacetoacetate and 50 mL of isobutylalcohol. Tt is stirred at
that temperature for 2 hours and poured into mixture of acetone (1.5L) and methanol (1.5L)
then stirred with a stirrer bar, followed by filtration and washing with plenty of acetone and

methanol. Thus obtained polymer (PP-OH) is vacuum-dried at 80 °C for 10 hours. DSC and
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aver age nol ecul ar weight (Mv) of PP-A is 10,400 and
the content of vinylidene group init 20 is 4.77
waos®7pey 1, 000 carbons. Exanpl e 3. Hydroxyl ap¢Dosmhs/002077
pol ypr opyl ene macronmers from pyrolysis route Into a
1 HiNMBogreatyssemidipdteg Itlaﬁ sielterdemperaiddoHPRBOHPRaA] P ¥pandegbntent of

ccordln 2 O nmL of n-decane are
hy‘i‘ mllglsﬁxglt tstpﬁr?)@goﬁar ™ stirring at 600 rpm

and 170 mol of diisobutyl alum num hydride is added
ExbplR 4. tPréparhtitil and sWiehe fli&tidHaked rahched 8R¥finTopdmer
that tenperature for 6 hours with stirring. Then,
dried air is fed into it at a rate of 100 L/h at_that
Intp apiteogentiedled glassrepgion d 8\g af PPr@Hmrerpredeccarding todgkample 3 and 42

g oggﬁm_engéau@? gﬁ@g@gﬁ %818@% graftfeﬁ é&g?é}ﬁg a@?yd?ﬁg (EBREQ-MAH, Tg: -

649G @bniieyd &l eﬂqﬂmie 80 inol perséntr ¢omtenabf mhleid arthgdiidy: at(lJWEpercent

for 2 haurs uyr m xture of acetqn
%%a%f&@% wsﬂ*) 5 daerne: Lefs Beate 0 K Pr@h ﬁgpng at 600
1{19{1!1 W J-}‘ﬁ) lfoldehéﬁﬂffoﬁﬁ a@ﬁlOis WA NG iVt JﬂatQ{erﬁ r)(tqu then kept at that
acetone net hanol . Thus obt ai ne PP- CH)
temperatacuwith sirmeg fort6 Igmr<C The, itli choled gradmty ardq)ouredzlnwmlxmre

o R TSRS AT AR oty i

an@wdsrﬁ@@tvﬁﬁtpléhiy omeéfoﬁas xhd SheidRoll Thiid obtsindd fihctidHalifedanched
000 carbons.” Exanp . _Pr eﬁ) aration and properties

01Qﬁfﬂ qon@lymh@twagwamdﬂé@ab&(hﬁcfh@ Bust.i n copol yner Into
a nitrogen-seal ed gl ass reactor, 18 g of PP-CH

Prch ﬁpﬁ%en@egﬁﬁgﬁ)gh{%%)ganﬁopoegﬁer ?mélzedsbs ?nfal eic

anhydri de (EBR-g-MAH, Tg: 64C, content of ethyl ene:
Tes$lerfistengthr t&H0Q kBaJﬁ.tlmgatiori atnBirlealt: 844 pascsint; Héastid Recavery: 63.1

erc . o220, 000) are added with 1.5 L of
peﬁgﬁe@%.lsw |C§ heated to 135 C with stirring at 600

rpmand 0.05 g of p-toluenesulfonic acid is added into

ExhinpRt 5. tRaktiéeMiR&icht ofipdlyphsyyldee Mittal-hidiek ymétaypeitivdctyl &e
with stirring for 6 hours. Then, it Is cool ed

T TS b Ll

hi
o B AL B N0 W8 Y . o,
extbmcmddbl pdlletsobvﬁh mﬂwuwoetvy exdrudes (Reabnnbell #SKed0)kdt 280 &C toobtain

] B SRR AT 5 S 5 AL S o

Hmrlgafo' v&rpe?&nssxﬁﬂheltﬁg@er@ﬁm@ﬁtls 15 astic Recovery:
63.1 15 percent; TMA: "150.1 C Exanple 5.

Functional i zati on of polypro %I ene Wt
Exgmpledy Bropasetian andrensrjgsof ghe evtmabmdl tepreched plefingopolymer
dg/ L), 2-hydroxynethyl nmet hacryl ate( HEMA) and t -

109 gg& 'PPS%HEX@E ﬁ?@ eﬂ a%%%#ﬁ%?@ﬁ?g?ﬁfetsaﬁng%B% SHEBHE-MA% which
was used in Example 3 are extruded to pellets at 200 °C with a 20 mme twin screw
extruder. The screw rotation is 100 rpm and the blending time is 1 min to obtain the

functionalized branched olefin copolymer.
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extruded to pellets with a twin screw extruder
(Technobell ZSK-3 0) at 210 Cto obtain 20
wotivkotmeses t ed pol ypropyl ene (PP-g- HEMA). The rBESUU$1008002077
[rI] is 0.76 dg/L, content of HEMA is 4.0 wt percent
Prapediaseif therfgn¢tiomplkizedibnanshed olefit capol@nempl e 6.
Preparation and properties of the functionalized

br. hed, o j (o] eTel [ 5 PP- g- \ Brepare
TeguRarnag’ 1 S MR RIow R meciRal B retselt; Eiie R 789
pmwaﬁ ThEd 150 5Bcanpl e 3 are extruded to pellets at 200 C

th a 20 mtp twn screw 25 extruder. The screw

rotatlon is 100 rpmand the blending time is 1 mn to
Examplsi Tn Rrﬁ@aratqulrﬂftanbﬁeater@@ate&pah@m @€efin copol yner.

-13 WD 2005/ 073283 PCT/ US2005/ 002077 Properties of

t ' I Anehe | Oh
A] Sitfig%xﬁgit?-ﬁa&la%g? g%oé?%fﬁ‘“; oﬂgdap+‘§{%*° Y&HQ AIE! 8%11&?135‘1& k&ctor is
chgpeedwith plefinastmiocatte polypropyleid pﬁ:paméracmtlmgm/ﬁxarmglg 15244g), and

‘Olg@ﬁ% elg ﬁ% @)Zﬁ%rﬁt?%f:cﬁl bS? I];Wg%a Wghtl 3.; Sr}r'lnng%s and then vented. Via
carduf et el mgg%tfﬁ @atPBJsVM&R)‘{ﬂ i§ Bl@ar%egir ﬁ]l“l%actggd P Boll@éH consisted of

reactor is ol efin
dry GEWGW¢(EEHF L %ﬁ&iﬂ &@nﬁdclbh(&mé(aw) X é7l$)|96571m(1@11)4 and tris(2,4-
7
BT e e
is ﬁré@ﬁﬁﬁaf to 21)6 %gl with & 16&h ghy&td h:‘da{ddttb 80°C@ Shéiﬂité@ﬁdzed'rtBQOO psi

st _solution consisted of deoxy enated TH
ang h@sisiy to1198° (i ftersh hewy. the eeagtpr | (Szfen grmm Waawé with hot
tolﬁédes )(I%Zi @)%neg i3 ﬁrggﬂft%gcggf Eéﬂr)r%l?ﬁﬂﬁlﬁ e%}({el Z‘%ltdgtlr%& \Izvg’s@le@ with

adcpneml mcitlzmd], taod 206 jpsiacwa. t 282%:(25 pyeengpsf white pevedear dre ecovered.
80C, then pressurized tg 300 psi .and heated to 100C.

THANME, resonaptss etw&%r%%.ct%% are @y @edda 2ldg drgensing
washed with hot toluene. The polymer is precipitated

B] B 2 RRHIgeR Qtn'ld%inﬁ’ergei tﬁ?e@mter BRE id &l%?géﬁ%ﬁ?étr‘éhzytdﬁoﬁlran (1000 mL),

addi ti onal hanol and dried 1 n vacuo
forpeil-terminatest polmroeylpxm/(aéeg)an@arr@bwewdmg tOEtamlﬂxm and

BRI R dogarammap Ahaloin OGOl ARE bR hloride 1,726,

2617hh@en lih 280 mil) BiSK id lacddan g ddditib flnatlr Atayiidab lﬂllie’itﬂiree-llter flask.
(1000 L), for r%I -term nat ed poI Xpr opyl ene (200

Th hwéfamema@dmdw ridg selutipm iscadded deppwiseiovert h qna?wms: stirring

AT Ao A TR

hours. Arfteadablinigaem rdomn t‘eﬁipemtﬂwapﬁ\e golymer bvew ished sequiehtéally with water,
flask. 20 The hydr | am ne hydroch] oride solution is
meghygel apd agsiRnse 1%‘\/ R\/Tsmw%bﬁwﬁ@ %8 - hare asyenadep oxime
hygljog&{]y At this time, the reaction mxture is stirred
eated to 60C for six hours. After cooling to
roomtenperature, the polynmer is washed sequentially
C] vRttdctiombé@xime-Tenninated Polypropylene to Form Amine-Terminated

Polypropylene.

In a nitrogen filled glove box, a 2-L flask is charged with 100g of the oxime-terminated
polypropylene prepared according to Example 7B and 800 mL dry THF. To the slurry is
added 60 mL of a 1M solution of LiAlH4 in THF. The solution is heated to reflux for 4

hours. The solids dissolve on heating to form a homogeneous solution, and over the course
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nmet hanol , and acetone. 1 H NMR resonances between 8
6.3 - 6.8 are assigned to oxine hydrogens. 25 (
waRemsn7ags of Oxi me- Ter m nat ed Pol ypropyl ene t oPEDUSR005/002077
Anmi ne-Term nated Pol ypropylene. In a nitrogen filled
of ffiegeastion® grey pre¢ipitate fkmiss 'léh @pb@wrm allpwed tmgoadfto aigel and is

t
orghf T UiE OhR , g gBR e st isfRRNCCHT, AOGEOH Wi yfine.
Soﬁﬁ e@lufonli¥lobdridd BRredual LALIHY is Rodsumed TMie polyuier @ stirred for
eated to reflux for 4 30 hours. The solids

30@@19@,*@45 wellegiechena fiiftpdifunmehrwashedbrise with 509 moMeQHh gnd aspirated
095/ 0
to B3 XSmRS Tihgw dol i AR A AERA Buen at s0°C guernight

forms. The polyner is allowed to cool to a gel and is

Exbmplegh Prepatatioh of the fomotiondlived hodnehed dlsfih vepdlymged i s
addedtolLof MeOH with stirring. Some gas

Saipples G5 siner Qeta o tre eratiag it Hldic oharbDPRM Epsabond
NMNM@@) fn‘é'?ﬁkﬁl'e éE@B%N'ﬁQH) W EEE®ichPol9Rer Rds aNB%aﬁédeensuy of about

aspirated 5t ree fl owi ng powder. The powd i's

0.8rg/era” and aprezrafiad oelbindax OS@@UM &f10rmighites; gr@!agwlceurs at a level

of 8r %?fi‘ qt 'e? aPI(/I]A eT‘{; u%@_ -ﬁ/fe]ﬁll—é_ eegge & Tgymar fa}nrllnef ttemdmated

ponfd’pyMﬁb @rdpm%araxtdfrdﬂhg td Euﬂﬁple ﬁn&a@&kd thM&r&Q@km mide€ A total
The EO. co has a‘?re grafted

made (EO g- MAH) . ol
of & grams %%%BMAH llarr@lzteﬁﬁfc éﬁla a dlagkeR300% haw] with ¢ sample
Vo ug%z 3?8 nﬂ?ﬂ? §go b 1%%@p§%(§%am&&ﬁ&ﬁ%§e@%ﬁ%maﬁs Slowly added

ang ezio}m!hqeotés ellowedetd redct to @mpletidne rTheredotidn is monitored via an

. pol ypropyl e a.cc to e.7
indpgpst Bt @hbiso SrsC o BB MEER Saded, B aron Sgoeiinets misl fiwed for
an&Re oA RinuResel ted at 170C in a Haake R3000 bow with
a sanple volune of 310 mM ‘at 30 RPM A total of 60
grans of amne-termnated PP is slowy added and each
aliquot is allowed to react to conpletion. The
reaction is nonitored via an 15 increase in torque.
P all of the PP is added, the graft copolyner is
r‘%ﬁ%gm xed for another five mnutes. Properties
Sanple Tensile Elongation @Elastic TMA C Strenagth,

Sample Br eak, |Fensient Redd¥engatiop@p cqrilastiBl end* 12MA,7Z0D
69 79 G af 1St2AR8, B0 |Bredl,Opercent | Recovery,

percent
Blend* 1220 720 69 79
Graft 2490 800 78 110

Copolymer**

*Blend: physical blend of EO-g-MAH and iPP

** Graft Copolymer: example of this invention; graft copolymer of EO-g-MAH iPP and
NH2-t-iPP ‘

Example 9. Preparation of hydroxyl-terminated polypropylene.

In a nitrogen filled glove box, a 2-L flask is charged with 100 g of the formyl-terminated
polypropylene prepared according to Example 7A and 800 mL dry THF. To the slurry is
added 60 mL of a 1M solution of LiAlH4 in THF. The solution is heated to reflux for 4
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Cool er* *Blend: physical blend of EOQ g-MAH and i PP 20

** Gaft Copolyner: exanple of this invention; graft
weopshyarey of EOC g- MAH i PP and NH2-t-i PP ExanpdBUS2005/002077

Preparation of hydroxyl-term nated pol ypropylene. In a
hourst Tbesolidsidisseldre gh beatingdn ; foral Qthbgemkus' wlwtivay grebower the course

f the f | |
of theetiiPh g & RERGRIAE e 7 iy Wetheo Caey i el and is
bro%bHﬂ'(hM of the bdR. aUé 9glyﬁﬁcr/%lvéﬁt gal ik alliedPlouts! MedHLWH Hﬂnng

in THF. The solution is heated to reflux for 4 -15 WO
Som@@ss oD 19@3@@@@@@@@@%1%@ eensumried. Jbe polymer is stirred for

30 g}ﬂs} Stg%}\élzgllc?cﬁ (gng% #rgf%dtfﬁ) el, ﬁaveas é)\{ll 4 nq§%g§ E@OMEI?H}P ahd aspirated

to Pfre€ flpwingtpowder. "Fhe pdvadep & dtigdlin iaSaddun®vesh 4t 0CARkr fightd
gel and is brought out of the box The

mer/sQlvent gel is added to 1 of MeOH with

Exgmp ri0rfgrattinggyiby Y]e%‘FTHP‘Pt%IPPstO&Mé'P@té@ Elpstamsti dual
Li AlH4 is consuned. The polyner is stirred for 5 30

Mdvfméa?é# cg%)gexg&ibél\t/g&t&Qo%eﬁ(&ﬁl'efctaﬁﬁyciﬂﬁérﬁﬁﬁe ﬁ#l@&é/f-%t%ﬁe

OH, and aspirated” to a free Tl ow ng
comxbyvderhav‘ﬁg@ ;pc«wafredlmeldmd@dOf aboat  gdGuninotee andie pBOafted
over

e 0§ R Pe7 i 80 PP BOLM IS ko 2 2 el content of EO-

g-NYRIHE#HoRE0 8t peRieRt mtw(mrgonwmmusémregr@ﬁlag RyGHydeoxyl-
grafted ethylene/ 1-octene Lffm ymer having a

terminateshiBP tpeeparad accordingyto Sxampleft Twgmethods argrused &y dhegygrafting
rea@{u?n grafted 10 density of about 0.87 g/cn8, and
re-grafted Mv WMh of about 2, and a final content of
EO g- MAH about 0.8 wt percent MAH (EO-g-MAH)) is used
A]fMleltg}raﬂiln'gnIy the trieltlrgaﬁing yﬂetho:dea mitalatfdd0 igFﬂﬂlgﬁfdi&-lgeMAH is

Eﬁ? I t hods .are used for

megp(g ﬁg)gg upgg@t ]:oq% mixer Wit alsiz}mlpﬁee olume oP Z? 10 ml at 30

RPVE! A-t8taPb L 607Etat® bhﬁfhroﬁyltt@ﬂnﬁhat@(ﬁ 1P:P41Q sWAYRIRY t5@ednMeFand the
is 15 nelted at 170C usi ng@a Haake Rheocord 9000 m xer

torque ¢f the guxnsliemoniterad and uRd @s an ingdicagy of Hr\grafing seagtionf Once all

of &ﬁélg’ a(l)r{sl g 12’#% dii(?e)&ythgt Fat't (ﬂoi)frﬁ er 1? meit-smi?(lec? %r ?t%gr %ve Rinutes.

e m Xxer

ThaBlénd sﬁfénmecaﬁomrtde tlahley an@fcobléd t@ it teﬁgaemm.t i on.
Once all of the hydroxyl-t-iPP is added the graft

y is nelt xed f.or ot her, fi nute

B] §P&tﬂe .Cgaﬁ@aowﬁglw&r?%ow&aﬁ@ chRduEtEd et oy @WIE 3-neck,
200GHFE0EHGon Hadklis R hiffto i binkifiled POTpRRIIcht 6.93 g, Mw
558) an;bEO g-MKH) (asidesaibed nb Bt A (39a’islkg)b sFlagkaideiaced under a slow N2

puegbape Mg Rl pdt ool BB PR anesy el edto(odgftaudl rinerd o
bubd1&s Ka pparddhsis Qéimﬁl%ﬁa@rwﬂl 8 blav 2-shaft with glass blade, stir-bearing, stir-
motor, Dean-Stark trap, condenser, and heating-mantle. Xylene (1145 mL) is added to the
flask with heating started. After reaching a gentle reflux, ~35 mL of distillate is removed
from the Dean-Stark trap (distillate remains clear). Mixture remains at a slow reflux for 8
hours. Solution is cooled slightly and product is precipitated into ~2.5 L of methanol
containing Irganox™ 1010 (~0.5 g) as a soft, opaque solid. Precipitated polymer is
collected and soaked in fresh methanol (~1.5 L) containing Irganox™ 1010 (0.1 g) for ~15
minutes which is repeated twice more. Polymer is collected and dried overnight to constant

weight in a 60°C vacuum oven under full pump vacuum.
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purge via a glass inlet adaptor and exiting via an

outl et adaptor through a mneral oil bubbler.
wo\ppanzes i s conpleted with a gl ass stir-shaf RCHU$2005/002077

gl ass bl ade, stir-bearing, stir 25 notor, Dean-Stark
Propertics ofsheimelieeraftedrdefireeapohanarant | e. Xyl ene (1145 ni)

i s added to the flask with heatlng started. After

j [ St | at
Té;ngfr?}ccbgé rom E%ggit%ét Bg rap %%?és’?’i ]#lflglce[&r 8?@7&9 percent;
T™MAe 408 °C.M xture remains at a slow reflux for 8 hours.
Solution is cooled slightl y and product is
precipitated into - thanol cont ai ni ng
PPl t ﬁﬁiq(g‘it@“('greﬁ%d E;l)eh‘é opaque sol i d.
Preci pitated polymer is 30 coI I ect ed and soaked in

Tefnmes@trérrgtm anql mba; Jmémmﬁ APBAIaR! 0W) A SRR PAIMe ROV P 76

g) for -15 nminutes chis repeatedtvvlce nor e.
peraghty TMA1 23 €61 | ect ed and dried overni ght to constant
wei ght in a 60C vacuum oven under full pun'p vacuum

ne SRR B PLBFAR LRI aoA bobunat it i caner o

a mhakatddaclasthiiagali i fellovdhg akampld 5S)ﬂ\%ﬁ§ﬁlférs td= 23 trhéle-to-mole
Recov$ry 79 percent; TMA: 108 C. Properties of the

mixgire, pf B CH ecertvisrenotad edisoriseretolventsise-Seal samanggt H4-di-t-

ol R iy 5l OB REE Ny g8 e v

obtiinegnfrone Aldnich andtvente poddyas 4ecubtedy [Rh((Bnhercy) wasR4dfatdd in house
astoner,. In the foll ow ng exanpl e,

to,. | {
ac%gﬂ'é‘gégatég%r@ﬂfeéatﬁreé’r‘iceﬁﬂfeé to-mole nixture of H2/ CO

eXC@%tWﬂﬁr& PR qumﬁ{dm&ﬁylaaa ﬂ(ﬂ?ﬂﬁnétﬁﬂ-?-p‘%ﬁ?én)e) Algal
am nes, 4-di -t 10 butyl phenyl phosphite i th
stamlmstﬂqhﬁmwwede chargel wyhl poly{4- mhyélmeuteoe}mémwe? fuemeol olefin

R RTINS N

2156an@al)d The beloalalé B pRERERALk &S bn&ﬁ?ﬁ%@d ﬁlltﬁsz purged with syngas
cyanoet hyl am nonet hyl at ed pol y(4 pentene). A

(2:1 THATO), end thel c@gtﬁnﬁts@med andas 08 pei Sysgasr(arlg}ézﬁcwo fdr 20 min. The

redb e e Ty 80t s s i BByl lichcopisng

RH(E@E}(MJ:) @3r2ad, anilnamol)rahd erig-20- diitwbu%'l-]ﬂleﬁyl@HDSlp}llte me34 g,36.1
oclave_ is pressure tested, briefl ur ged

D GoRSULOMBRENS & PressirvAss (B 7S Neh s cpgpogroe reacor s then

he§tEél {d &fec &ﬂé%gunﬂz%g 500 0. Pg%%yﬁ%sj(%g%%ggﬁd %%%ggbm h. After

reaC eate nte
coclhmtgé@ °Gi thie reactatiapyrged with lNzlaod doowppd.i Axi exppal volume of MeOH is

4. 42 171 . .
adf i 1§ T8 it o | BRSNS §ergd and wpshsg with
acTORY until he?@Brafelis EAbHERE~Y LR PhdfiRGTdkéd AeKied $Pa Raduul¥dven

Wi tey cylinder. The reactor is then
overnight and a sample can be submitted for 'H NMR. If analysis of the NMR data reveals

incomplete conversion of the starting material, for example, 65-70 percent conversion to
desired product, then the isolated polymer mixture (vide infra), 68.75 g, is added to the
same stainless steel autoclave with an additional 1.5 L of toluene and N-methyl-j3-
alaninenitrile (20 mL, 215.6 mmol). After purging and stirring under syngas as described
above, the reaction mixture is heated to 60 °C and a catalyst solution comprising
Rh(CO)(acac) (4.31 g, 16.7 mmol) and tris-2,4-di-z-butylphenylphosphite (22.99 g, 35.5
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heated to 80 C, pressurized to 400 psi wth syngas
(2:1 H2/CO and stirred for 14 h. After cooling to 60

wa2o00shes28xract or is purged with N2 and dunped. PKTT/8$p0od/002077

volume of MeOH is added to induce polyner
mppl ¢t p5Q mili DAF isradded.e Tl repetipnamixiure llsshefatddtte B8AC apressurized to

shed wi ' ol orl.ess

40 Py y}lgaﬁ(%q Ifl ?{i@ér ca eedl flgr %‘bgdc{ﬁélél"}r?ﬁ g'& 5 a 08\% ﬁhe’z%r(’dua as
de@dﬁbw laBdve yaelds 63.S8 BRI eolodssspowaeh mtsaxﬁﬁlefc@ﬁ be Eh¥MRed kdr 'H
anal ysis of the NVR data reveals |nconp
NMBn \/%rabrwféhe NHER detashould ravaaldhatdhis maé?naé y@aswahle for reduction
wifPLiA gercent conversion to desired product, then the

[ so]IA¥I d polyner mxture (vide infra), 68.75 g, is

addRkduotioin ef cmmetmflmnbﬂeﬂmited Ipoby(d-adthylel -peitené)d Toa 3 L

tol yene a

dd N- hyl -
AT nemERD e Do Tac ol pemsns) 653 shie 7 48 mimel nitsil
fuﬁétloﬁﬁﬁﬂﬂo%ﬁrl EYROPSF AR LRASE" Ag@%ourgﬂg%&vﬁﬁ hg min LiAlH,

reaction mxture i's heated to 6 acata
(1.431gu29.8 mma)rsleviygddéhdndthe slarraas) he(aﬁedaib 69, °C]f6r AV hmmﬂe) cooling

o B5icldeButisrsy dnssieh U ORuto a7 he W ol P tad. The

polyier iiSthesl ﬁﬁgredTﬁﬁ%érﬁé& il dlﬁlté'ﬂic]( S®4 % hg PJrQQ hif, Bfferbd and

pressurized to 0 psi ngas and stirred

Wa‘stwd with K@il iLondhe Muhmg tef @ﬁkue@ﬁswpermé npa 8duMdtNafaH solution

(8@2&%}5 ARGL RGN ﬁ{ ﬂs% ?f‘ Lf %v%hé’{\m‘rﬁg 89e %th%ﬁ{zo and

’e can’be sub

thdﬂl\dﬁedaﬁ a vahairh dveneat 86 °Ctfbreds i ol ﬁelﬂ&h@des&bd pfod&bu dsaldoborless
r reduction. 5 with Li A1H4. Reducti on
so]éfii

SRcte N Re2 S IShAYIC soRim, Hiay ihe PrRdusy IS ﬂpfz drshed paine-tegninated

§n{eth 1I1 t gyanoet hyl am nonet hyl at ed
p°§'( }I N ypentene) (63.58 g, 2.89 mmol nitrile

fu nﬁnaﬂmg ofzaatmxert)ermndtai polg@@yméthyl-d - penaeiey P4MP Eto a maleated

etRrlero P afkafiive thetiots Rt rhipee aptid fimfhat ol Fapettyl-1-

pemtend)ftd Qlinaﬁéh@éd é1aktdifler @n BRI A4ted:€MPEr At Ure t he
reaction is cautiously quenched with water (200 nL

total). The polynmer is then filtered, suspended in

di | % é’raaaramsw mglt-graftingrof the functiopplizedrhranehed olefin

co gglgg dm(i xl_gegg{s]of k}ﬁ\&é&ﬁsfdﬁﬁ? gfdﬂ%g P@yéétﬁil)e:?@g@ bht%ne) random

copaliymer @EBR ‘g/a‘dhélj Tt td4°C{2Onfeht &f) ethylasd1 84 mmltpbrc'éhiEcdiment of maleic

anayirgly” D0 petfnis M 30100 T geritaie (e g isacied b 245 with
309@{3&1{ *)@r%ﬁllllcﬁl @pid) By wRigtl of iYhamabYS$ (a8 5¢ hfamcema ISpBRialty

roduct "'i S the desired am ne-term nat ed
Chpml@(MBmf Byditzetland) gsing a éﬁaﬂ(GdMabﬂ@egcord mixer (model 557-9301,

R ST o DLl P50 RO TR 5 P

RPOI afl‘hé R@irkRediinited bl (d- ﬁ@t}@ﬂmﬁhwﬁéy(nsls?) lpréviouRBreped
to_a mal eated el astoner can be eval uate )
according to this Example is then added to the Haake Rheocord mixer. The melt mixture is
allowed to react and the graft reaction is monitored by measuring the torque. The reaction is
allowed for an additional 10 minutes after the amine-terminated poly(4-methyl-1-pentene)
melted. A total of 45 grams of polymer blend is obtained. The resultant blend is removed

from the Haake and cooled to room temperature.
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20 A. Preparation via nelt-grafting of the

functionalized branched ol efin
w@edosetrrsdf mal ei ¢ anhydri de grafted
pol y( et hyl ene-co- but ene)
Profgrties 64 (e manrgrafied olefiptchpolgmer: 80 nol
1. O vvt percent;

of mal eic

r\fAnl\lnv P2 A

anhydri de:

L.20O

copol yner:

random copol yner

Pol

Swi t zer| ang

Sap
(avarlable

65B86Blaid*557

a3, Ther

U T U.l.

gng2

gfﬂmmab;o ;a%‘@r‘lcsr ty 25 |dis

eenbo| v| g

Preedéor d mi

yner

PCT/US2005/002077
( EBR- g- VAH,
percent ;
Mv 250,
ST T T
@ JFastiey 225 )

AY¥Yt s Basel

cont ent
000 PS

Xer

R 1El ectron,

8%ewi ngt on,

M)

Graftul pped wi

tsigsa snal |
erm nated ¢

CopBf/niep+Re-

Rwgom x bow
ol y(4- met hyl

8669 cc) at
-1- pentene)

492 RPM
(15 8 0)

ccorai

To 1S EXa

S then

previ UUbI y pf epar ed :ﬂ%
* Thd ddendtip defined Hergas tRhmelt blend E&R g-MAHngith vmyktamnmated PP.
| owed .t o r.eact d the qraft ctr nDnr red
o Bt SRR S Bfeeri ) Prtdet Koo LR Rfe R gl el B
for an additi onal 10 mnutes after the
am ne-term nated poly(4-nmethyl-I-pentene) nelted. A

tot @, ppép a4-§t1&5 @ﬁ%oﬁfﬁdﬁ%ﬁé‘i’ﬁﬁ§ bt ﬁ@‘i’uhéldi‘ﬁhﬁéd"ﬁﬁkncﬁaﬁolefm

resultant blend is renoved romthe Haake and cool ed
comiymvrintoem@rer ngele 200(1@%!2@0@1@7 Ba9ais loaded amine-terminated

rol R AR 225 EEA e P LT ) g 1o
diazZMicydo[2; St:zgemhb (0.6¢ gaAKW 1Fieq<8ygwﬂablré°a>rmexlaﬁm) Mk dREit is

65/ 35 Bl en 1.50 211 87 96 Gaft 5.85 504, 86 162
placehndgra slow Nz punge vis| acglassiialetigdapios @nrlr erlenaglatq@@wﬁt gdaptor

thrmé%tq?m@n%}reﬁl%g l%rﬁgﬁgr ’g\lé gb& ag%g Clts Eglrg el n ?assnsérr-sﬁf@(ﬁth glass

blakie,l dtlr-@ea‘iﬁg, stiy-metonddeanSStik tFapend candensery Déylene (870 mL) is added to
aftln of .the functiopal.ized hranched )
theffskn Beghah YR hedier b refutn ShepboR Tasto MRt B Hpygins ot a
slolaprtehﬁfnfgrl mﬁré SSdlﬁ’@(Qleig L @l‘i%ﬂ"yrﬁhﬂ %F&ﬁilct is meltated into ~2.5 L
pol y(4-nmet hyl -1 -pentene) (12 EBR-
of mgxanolb@utaabog/ bgamx™ 3010 §~Oa’qu1 av1a1 ble from C1ba Spe01alty Chemicals)

o SRR P BV e BN i o menc

(~B5 Q)chitaipiigdepaviba™al @I0ges g)n PSIym’;Uﬂ mtocmeaa@ gndddiéd tﬁg:onstant
via an _outlet adaptor 10 through a m neral oil
werght 1 &75°Cryasuyp 9apmeYENight. conpi eted with a gl ass
stir-shaft with glass blade, stir-bearing,

14 e r condenser. Xyl ene (870
Pyt T RER R o e /o

the m xture i s heated

toreflux with a heating-mantle. MXxture renmnins at a
Sample Tensile Elongation @ | Elastic TMA, °C
Strength, Break, Recovery,
MPa percent _percent
65/35 Blend* 2.84 1310 82 103.7
Graft 14.9 800 81 172.2
Copolymer**

* The blend is defined here as the blend of EBR-g-MAH with vinyl-terminated PP
subjected to dissolution and similar heat history as the graft copolymer.

** Graft copolymer is the graft product described obtained via the solution grafting method.
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slow reflux for 8 hours. Solution is cooled slightly
and product is precipitated into -2.5 L of nethanol
w@onsainsng | rganoxTM 1010 (-0.5 g avail abl e fronmSiobx002077
Specialty Chem cals) 15 as a soft, opaque solid.
CLAIMS:pi t at ed polyner is collected and washed with
fresh nmet hanol -1.5 L) containing IrganoxTM 1010

Pol J ect dd t
Kehgirems & %@@t@é@gﬁ«%ﬁg@%&‘?ﬂe@” Aiigen rani Bt EfR Btgymer
t h@orﬁ@hlﬂg ifeHbtiohafee didetiinsefi0aPfryREIefirSANM h€ledse BAé Eifin end
El ongation @Elastic TMA, C Strength, Break,

Rel iliceterontor santaising BinetiongbgRep Erltém*leaat i pratiohydrogen,

82 103. aft 14, Th

oi entpPaly wihnk of iofe. R0 A SaprRRE R opplymi Faving 4) 2
Vi Ty =1 Crdsedagsled®By DAT; SBPi B 0P C; m)aﬁ@ldmgatﬂm ameeak of
simlar heat history as the graft

cosr@ﬁtyh@@n pEequabt rergsab )@ T %&%SF ﬁ%h @fasra@tﬁ’é@law paequal to

o OEAHATHOREL BT IR SRS

c orgovesy bfjgr@atetithah ooedgial weiD frreemched ol efin copolyner
cont ai ni ng functionalized sidechains derived from
efin and at,. | eas ne. ¢l a nucl.eophi |
2. 18 EPOREBH RO R S OF FOtPIH Bt istrcted Epm g sroup
co&mng lo®@bimakysH sesHdarybarRiRkd, ARBhOLY, tmoush alIBRy Rk, dﬁﬂfo&yhc acids,
copol'yneri zabl e nonorrers, the copol ymer having A

an¢§}llff>nlcl®®sas measured by DSC, B) a T,r, > 100C, C an
el ongation at break of greater than or equal to 500

965 BTN SR Pt

tenperature > 80C and F) an elastic recovery of
P-N+Ragllay whérein Rois tleoprdymercsidicher deivied fibt defif e is nitrogen, R is C;-

0Si ti f clai er.ei he.fuynctional group is
CZ‘S]@%%@&WL%E bﬁi‘%‘]l‘i%geﬁ%ﬁ 3@183{ }Sr{&'@g primary or
secondary am nes, al cohols, thiols, aldehydes,

£TNHH @Péﬁhiccboﬂﬁ)bﬁiﬁon of81dins U |vﬂféfd the IG bflthe f@nctibAglized sxdechains is
conposition of claim2 wherein the am nes correspon

lesg hapha0°Co pndithg T aftiegsidpghaifs s greaferthps of eguiaptey We@

side chain derived fromolefin, Nis nitrogen, Ris

SO:hlg J:(?rﬂﬁ%ﬁh&y&f AR PWherefd daft i}ﬁ){&f&gﬁﬂzd BYhrched of?:'ﬁn%oﬁ(ﬂ?mer

comprises functionalized sidechains derived from propylene and at least one chain end
primary amine functional group, optionally with one or more copolymerizable

monomers.

6. The composition of claim 1 wherein said functionalized branched olefin copolymer
comprises functionalized sidechains derived from 4-methyl-1-pentene and at least one chain
end primary amine functional group, optionally with one or more copolymerizable

monomers.

7. A process of making a functionalized branched olefin copolymer comprising reacting a

maleated elastomer with an amine terminated olefin polymer.
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4. The ol efinic conposition of claim1 where the Tg of
the functionalized sidechains is Iess than -30C, and

wa bws5/073283 of the sidechains is greater than orperusdoos/@2077
100C. 5. The conposition of claim11 wherein said

8. fAupllDt:d!Ss oéfraking aﬁmeuzadl bedriched oleéin wapolymenenmrprising reacting a

tlonallze hai n derlved fro ro

malga e S Taarane i HEGHA OB EPHER LTI Tl b FgaG containing
fur&h@hm,gr&@twmadlkafstwisroaeﬁym émre copol yneri zabl e

nononers. 6. The conposition of claim1 wherein said

functional ized branched ol efin copol ynmer _conprises
9. fllha eracsreaficlaims Jici 8 Whengin the Feaglieg stepimperformed in an extruder.

4- et hyl - 1-pentene and at | east one chain end primry

| t . it

1 THE Preclir R 79¢ 81 b th ALk, sy 1 pBRG IRERion

functionalized branched ol efin copol yner conpri sing
11r #ae tomposatiomaf] cleineldwhérast saivefunetidanialized taanahed olefin copolymer

cortp%%ng%%dyoglbl%%ﬂp gér%ﬁ?é}aagéfg%m OOS/H%gl%ggsdensuy of less than
abui DI HeR Whé%i’n MeatdtRdalat l{y@f dpabIeRe l‘ééﬁﬁ‘ﬁ% WRAR gAY amine.
reactlng a nmaleated elastoner with an efinic
ynmer containing a chain end heteroatom containing

1£ The eorapesitioq ofigbeiny k wherein saisfunefinnalizes brandhgd Plﬁ&@rwp@lymer
r
Co%plg%égiagﬁ%gr Pglfrlzr?gi &)% en%/a a—ol%ﬁwggp%gﬂa%m%ﬁlg%gegggls%f less than
abat 0c87ad/¢c05 whertdin the fuﬂit&foaalltytlsh&pabla of reagtisg with iaprimary amine.
performed in solution. 11. The conposition of claim1l

130 ofhsresSlion phei R atergtthaHtna e SHc mer frjormed from
coﬁ?@&ln}%r%fnﬂﬂﬁﬁig% wssteRgdiotgdic E&Rsound2Bnta t 16hsB&he olefinic
wherein the functionality is capable reacting

unsmtttrhmal '(;nd| atdgayt Qnei qa@oxymouprhreatd@ﬁﬁb@sﬁ deil’ldﬁtl‘(ﬁf ofgheyfarbaxyl group
i.Z I opol ymer
Sdm%g tﬁggguchd%% gﬁa ?%Sd proﬁ@%dgeﬁg?pﬂg olefin

copolyner havi ng a denS|ty of less than about 0.87
14 gllecconmytositieh of thaan fl 8 mdieraim &ieimlyathmted&p@“ﬂmcmﬁpmdcs sedepted
h aprimry a 13. .The sition of cla
ﬂ%@@ @FW&%@SIF‘H}&‘{? rBeic; adice 819@1 TR, Hasoris, ratpnicy Bipha-methyl
crftHTP ANEQhSarki@ ARYds SinRPdradts WRead sHAhEH nftd @&ts%nﬁ%ﬂﬁﬂ@ chd and its
containing at |east one olefinic unsaturation and
esteeansititsonefalcsaltboxyl group or at | east one derivative of
the carboxyl group 15 selected fromthe group
|st st r t.. 14,
15 R o lon s B otR oS5 Rl Rltipdfized otefin

copulginbisCeach GPsulintier derived Gotreélefify @pnblbef Hisertipn polymerlzatlon and
conS|st|n% of maleic, acrylic, nethacrylic, jtacon
aY

@y qopelymer hayipga Tﬁﬁflﬁ%rence phatdeast 40T the Wléwa@awg A)aTy<-
IO@W Ea{sgleeiﬁtbﬁé@,r B) Qﬁﬁjn ! h%°t:, r@ta?il el&t@aﬁén Qt'ﬁeik%éa?er than or

acl
equal to 500 percent; D) a Tensile Strength of greater than or equal to 1,500 psi (10,300

kPa) at 25°C; E) a TMA temperature > 80°C, and F) an elastic recovery of greater than or
equal to 50 percent, wherein at least one functionalized copolymer is chain end
functionalized with at least one chain end nucleophilic heteroatom containing functional

group with at least one protic hydrogen .
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30

ester and its nmetal salt. 20 15. A thernoplastic
el astonmer conposition derived fromat |east two
w0 eosniasal | zed ol efin  copol ymers, each copol BUEBUS2005/002077
derived fromol efins capabl e of insertion
16 phheyeomriozition ofi claing 15 adhetein theat leastronngbaingnd, mpgleophilic
eren

v 1505508 B S0Py BB BB e

(préh&HPRkéRAdaY) br eak of greater than or equal to 500
percent; D) a Tensile Strength of greater than or

equal to 1,500 psi (10,300 25 kPa) at 25C, E) a TVA
174 thssmaplastic dlasoust cRRWpORifion derdyeddfqre at keag e funstionalized olefin
r
oI A e Gl oLSEELR 3 rllon
eadhwopblyateahavirgl a @, diffea¢énce @fiat least d0 CGatha cemgosition having A) at least

o R LT SO0 S Wl b A s
508 Jc%?@?@"l%ggﬁygtren#ﬁl JfEeRARADbI dRR tlgfl,SUr(])?}Jismclb?_% 00 kPa) at

erein the at | east one chain end nucl eophi'li
254zt B) e diMnteroprratiire 0T and Ed amklagtioanapovaryt of greaterthgn or equal to

one protic. hydrogen is an anine. rimary Oor T .
50 336 Rhirpin o oS fupcrBpp A Gl R S fnctiopaliced with
at B&dtioM&ehdif ed ahicle@sslic habrohteRLédneimhk Fattioh# fgrdup With at least one

copol yners, each copol yner derived fromolefins
pragigdwlragenf insertion pol ynerization and each

copol ymer having a Tg difference of at least 40 C, the

C Lt i | . . - .-

187 3P b B\ @ Ll 5 oP7. klin B b Ticp i Saditional T of
grdateathanrabegpB°Ct 0 500 percent; C) a Tensile Strength

of greater than or equal to 1,500 psi (10,300 kPa) at

107 B By Ry B TRl el 10 85 RS copotymers
areMIRICRU Frond tHee%a@sp RSisfing6f msleakd dRstofRPM Y iRine témikkdd olefin
end functionalized wwth at |east one chain end
polymgrsophi | i ¢ het er oat om cont ai ni ng functional group
with at |east one protic hydrogen. 18. The
20° Pl{g)&)%ﬂo%l‘?i'an %ff cﬁlrﬁ‘é %o ]57., Wheﬂe?q_oﬂ@& tfié ﬁm‘i:ﬁ@naliz%d olefin
conposition has an additional Tg o greater than
copdipmtrs§Oselecidnl fidin thehgrouw ogsting ofimafeatel @laseniess, and difg

wherejn. t two functionalized olefin copo rs,are
BRI 7B OB GGy 5 SEIoEEH SOgY e A GLgIBh BolyRiets
el astoner and am ne term nated olefin polyners. 20.

21.TAR AIRPEThEdsRdnompiding® flRctidhalized biiRh&d Mefif Copflyhbe
functionalized olefin copolyners is selected fromthe

confriping fovstisnglizadgidsthars derved fiommefhyines and abieastons chaip end
g npci'ltilligl?eg%loét?g)r cc())ln?afiﬂiF% ?ntggﬁbgﬂ%;odp%vlﬁ%tq&;s?gné ISrSH% E%rﬂ gen ,

erm na In po
optionally with one or more copolymerizable monomers, the copolymer having A) at least

nu{:l

one Ty <-10°C as measured by DSC, B) an elongation at break of greater than or equal to
500 percent; C) a Tensile Strength of greater than or equal to 1,500, psi (10,300 kPa) at
25°C; D) a TMA temperature >80°C, and E) an elastic recovery of greater than or equal to
50 percent.

22. The composition of claim 21, wherein the copolymer further comprises an additional T,

of greater than about 80°C.
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21. An ol efin conposition conprising a functionalized
branched ol efin copol yner containing functionalized
wa2meorEasns derived from ethyl ene and at | eastP@NES2005/002077
chain end nucl eophilic heteroatom containin
23f Amﬂéﬁxrxa:lmpysibimp opinphisiag alfesstionalived pranched Mygn oggiymer

oo )R AR SEBE bAoA OB en

asaﬁlmceﬁieté}uat%%nﬁlm fitlcQOER gt With ANeakoS S;t;raﬁ@ay&bgen

than or equal to 500 percent; C) a Tensile rengt h
optidnal]y exitheoneton atere corsdymerizablemesners she ¢opolyzuy hlawa); Agtat least

ong Xes/0rs B imeanal BT DB kaRS of ey BeafBr e rin pp cauat o

500 percenOys Tensile Stlength dif ?eaﬂer thaler el td1€,500,311 HIIUES00 kPa) at
further conprises an additional Tg 30 of g@gater t han

25%bddka B tempgrapyne 280%7.and £y an plasiiassoeissy obergter thas or equal to
SOA&c&hefln conmposition conprising a functionalized

Brarched ol efin copol ymer containing functionalized

si dechai ns derived from propyl ene and at | east one
24 c Aai alefenebmpusitios @pmprising Iaeftlm’t'maaldm:d dboachedwlafin copolymer

Co%g‘?lft I H‘%lﬁpnai;?eﬁp E#&ﬁ%l?sa 3?8581519}9@}y?t21;§ﬁn dr o Sr&egst one
chdifl€nd %Ql'e?z‘fifﬁﬁc Hﬁ&ﬂoﬁ%n&oﬁmhg Fedctionsl '%?u-fgwﬁh a0easdSne protic

nmeasured by DSC, B) an elﬂggatlon at eak of greater
hydregen, optl@rcpliaﬂmtlbonesm@nqre cepaiymengjable rnr@merré thye ¢<mé;xmer having

A) fg]égsfteﬁ)%te ir .ﬁ-\ﬁﬁ? ea%{)me?a%?r%é le)§1 %g%:ci‘? 8P0E§at aet i%ge%%( l%?%}ea%r than or

equidt €EOY® Per&nt;,dT)RET &@silé BRengl oL grdater than oE&N&Et’(ﬁEﬂQO p&i4(10,300
An ol efin conposition co g|5|n%%a functlonallz§
kPpratretfed)n EMMteamsertyrrenlio asd i) an flaséc regavary sheteptsphan or
eq lﬂ?ﬁy Pspederived from 4-nethyl - 1- pentene and at
east one chain end nucl eophilic heteroatom
contai ning functional group with at | east one protic
25h{te ogrepositigit ¢f0ﬁﬂimlS)1 5wt Bl oteordd whemirctbp di\hrycﬁenalmpeis selected

ners, the.co mer havin
frof g Eru bl Puymser iy ahif A FaRs, i denyges.
carlBbf@icicidshaid @lfonRGd@s. to 500 percent; C) a Tensile
Strength of greater than or equal to 1 500, psi
(10,300 15 kPa) at 25C, D) a TMA tenperature >80C, and
E) an elastic recovery of greater than or equal to 50
percent. 25. The conposition of clains 15, 17, 21, 23
or 24 wherein the functional group is selected from
the group consisting of primary or secondary am nes,
al cohol s, thiols, aldehydes, carboxylic acids, and
sul fonic acids. -23
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