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TI TLE: BLENDS OF CO PRECI Pl TATED HYDROGENATED

ETHYLENEDI CYCLOPENTADI ENE AND ELASTOMERI C POLYMERS TO
wWEROshBES) MPACT MODI FI ED STRUCTURAL POLYOLEFI NBCT/US2008/060298

PRIORI TY CLAIM This application clainms priority to

USSN 11/809, 573, filed June 1, 2007. FIELD OF THE

| NVENTI ON [ 0001] Disclosed herein is the preparation
TIdiLExol y mdBLENMSoQKFtCORBRECTRITAITHLD dbYPROGENAEED ETHYLENE-
DI ECHLO RENTADIRND AND ELA$TOMERICYROIPEVIERS ®G:PROVIDE

IMERCTYNROBIMEID STRSCITRAL POLYGLEFPNSS i ers. Such
conpositions can be fornmed into structural polyolefm

mat eri al s havi ng desirable thermal, structural and
wance properties. BACKGROUND OF THE

AR R R G e

5 ethylldene 2-nor bornene and di cycl opent adi ene, usi ng
various polynerization catal ysts. Wen these

Wﬂgﬂore than 30 wt % cyclic ol efins,

[0 (ﬂg a]?}sgt?\é%l glﬁlgﬁ% é§ qg% g)l;ous faoqugé i)g&n%% ;c‘[eoglt}mgilogg c(grnprlsmg co-

préc%lﬁ%d%léﬁﬁ%f }&%)geﬁd%a/ &h?l@ﬁéthfc?ﬂlﬁﬁérﬁid—i&f‘e dopoBRREY with clastomeric

hi gher | evels of cyclic oléfin incorporation they
poh@m e Eptsi oprechl gonhpoghlonm@am ibe (fora@D td/Pa)ctutad golyolefin materials

di stortion,te eratur 1 66 psSi and
hefagB o N et e G Tmphais et pleisse ver y
poor notched |zod inpact properties (< 0.5 ft-Ib/in @
BA@R@RGWwEﬁE mﬁqyngrl ttle failures in the

roomtenperature and
[0002]] ow. A{pBaidi¢fis chaibk vopdymrezar etk sigtdatclip btqﬁiag,eﬁueh as norbornene,

i t hout plastic deformatjon of. the polyners
> e%x}éd%nwflr%hﬁmﬁ% P @éﬁﬁbﬁent&%m cusa}geffﬁlﬁm@oéw %%lon catalysts.
wh&OHRke %gél hfé?s cbﬁtta € o a6dn "363@ rk%)%hé DIOEUSEL bR typically

nost stru tura app I catl ons, tonoti ve
anmmmmﬂ emtds .traasparentt 6n0P0 Vi Ehllgtit cttdmemltisahcftbctand ahave glass transition

terp %%Ce%won%bi)pggéogﬁgérﬁg%‘éﬁ%gﬁ %ec\/@tjl ﬂ{lq]g levels of cychc olefin
[ 0 I
R R
tempmatmes (#H8DTC iarpapsi) yasli Rdckmel hacdpets @ Wl0ef Hmwever they have very
| ended wi

copol s .are therefore gener I.e@
PO RTSIEY LOASTBAEY BoDRTR AT Gr UG dAOoBY CrEtEuE) pud have brt
falﬁfresnﬁit il '1§§t§1n%?edkiﬁff)‘é@t et dt qgorﬁrtémpéilat%re Eﬁ’& @&BWN('Brlttle failures are
133, for exanple, discloses a cycloolefmtype

cr%hmﬁmﬁpt@ppgﬂtcywﬁhomqmwg idefoomatiavhdfcthe pelyadelseged t o

[0(?0)§ ! bi {"hus vwltlloutt (F ? Eatlro%&c%l?cn%?eﬁn copolymers (COCs) have too little
impact resistance to be used in most structural applications, such as automotive components.
For automotive and other structural applications the ideal materials would have good impact
properties and good heat distortion temperatures, while maintaining as high as possible
flexural, tensile, and Young’s moduli.

[0004] To improve their impact resistance, cyclic olefin copolymers are therefore
generally blended with various elastomers. A number of blends of these types of materials
are known in the art. U.S. Patent No. 4,918,133, for example, discloses a cycloolefin type

random copolymer composition, which is alleged to exhibit excellent heat resistance,

chemical resistance, rigidity, and impact resistance, and which is a blend of several types of
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chem cal resistance, rigidity, and inpact resistance,

and which is a blend of several types ofcopol yner
wWOoreioenseBs. The copol ymer conpositions of the PABBS2008/060298

pat ent conprise (A) a random copol yner contai ni ng an

et hyl ene conponent and a cycl ool ef m conponent and

having certain intrinsic viscosity characteristics and
copolgmet maicnglst ditpeppalymer ¢oRWsitmis nbthel ‘dvepateitannpdis©@)) a random

and (B) one.or nore non-rigid copqgl yners.. The bl ends .
cogHmt BRI R U BRI e ERlshacr PR pAnd having
cei@in tiR@InkWOvioR Y EATPRAGRHSs SandbY sGidinY) %‘iﬂe’ﬂ&ureoﬂtﬂ\@() of not lower

mel t m xi ng. [0005] The cycl ool ef m conponent of the
thanoffoiGramd (BAPné¢ ar moshnaenpdsiopplynsrsof Thehdends3@e pegperstl by solution

e Erpriis it A5 B BPRAHE imioBetionty Skl EEE. or by melc

miRingycl o[ 2, 2, I | hept - 2-ene (norbornene) and
tricyclo[4,3,0,] 2 5]-3-decene, anong many others. The
[0005h- r | GhaicysbwddfimempoBpntathdeopobineart(d irf sushcomippsitions of the <133

andom_copol r_cont ai ni n et hyl ene conpon , .at . .
pofeBLER bR RS o aroeal T bt Sn iR R CORRE Ty Mving o single
doﬁ&%@ﬂ&%hp@@@bi@%{bm&P]ﬁé;%taz-gné b FonSdne) yﬂoﬁ@@lgéltﬁﬁ,s,o,12~5]-3-decene,

characteristics and a softening tenperature (T of
amgaf onam0 others. ( iTihy ronrdgidceopstyandri (e o doveleetgd tiednhi (e a random
cofufof! PbYRRE L SLOIF Ly PERoL RG] TRk e componcntand o
cy@baietif Bhipen&iR RAH AR gf RFHAMinfrind® AtcdsBRharh¥eristics and a softening
a-olefns and at | east one non-conjugated di ene, and/or

terpparytueen(Tavl dorext ibslowy AP1° G vk apar oEsiribos 1 doy sgestabine o-olefin type

di ene. copol yier . or drogenat ed prodyct thereof. .
Pl "GN (T UL RIS IR (i B Qotefn-ciene ype
eladioprie S@Po Bk Fo@h&ll fibie 4t ABLO M6 APSIEHAE ind AHRAS dnleGId%-conjugated

~which are alleged to exhibit excellent heat '
digngs prd/an ) dedromalt ndnyleyps thydrasarbopepiiigpted diene copolymer or a

resi th resi stance, solvent resistance,
hy%?éﬁ%%%?@§d%$§%%?ﬁfes, rigidity, inpact strength and

[0008] dabSinditayly, ang. whiteh SeMPr,oERs bl s dafclosey efyalo-olefinic random
types of copolynmer materials. These conpositions. .
copalipet sempavitiensswhich arc pligredop expdibexsicdeni keat ssiitimee, heat aging
res(fs(%gnoc}aygl?ernﬁcaelsre gtgnc%l %&elaﬁ%? ?es‘iﬁantclg esolx:!'e%% rgs%t%we; leMQCFI{E properties,

copol'yners contal nan ethyl ene conponent "and a

rigedi6l, amph@f dcagthosmomeiabilhi & GaRhb&ndrizy dlekdsdbfeqstal types of
(B) at |east one flexible polynmer having a gl ass )
copelymer Maberiale npeasatagrwositigns sPMREse ) & stk (type;of agyglo-olefinic

. ; Ui ok ‘
il SpEHELE B ) RUPIIAD T il onan
cthy¥ens Aoipoaentindng cido-ahdint® chpsricht (whichraffbetdeydliodiene); (B) at

bl end _conponents or by nelt-m xing. [0007] The .
least @ng Peblsaiofrasr heainsonekss Bansitipg temperpiue (ho 9f pbgre than 0 °C;
(0) )1: 6 . T
30085 BELREL LM Sl 01 B0 AR
bledye | ey efen pepagrdn&nt soMiticsh bdidingnahdide-m¢cibitatiohl eNehe two blend
and an al pha-ol ef m conponent having 3
components or by melt-mixing.
[0007] The flexible polymer component of the ‘511 compositions can be selected from
(a) flexible cyclo-olefinic random copolymers comprising an ethylene component, a cyclo-
olefin component which can include cyclic dienes, and an alpha-olefin component having 3

to 20 carbon atoms; (b) amorphous or low-crystalline flexible olefinic copolymers

.



10

15

20

25

30

to 20 carbon atons; (b) anorphous or |lowcrystalline

flexi ble ol efnic copol ynersconprising at | east two
w@onoposisst s sel ected from an et hyl ene conponeneCHOS2008/060298

al pha- ol efn conmponents having 3 to 20 carbon atons;

(c) flexible ol ef MM nonconjugated di ene copol yners

conprising a nonconjugated di ene conponent and at
com@sising tapvbcasotypo cenpency sl sebicted ﬂrwmmnamhﬁmtwttﬁmmnent and alpha-olefin

CO]@B onelgqtvbtigg to%(ﬁca?rhxan z?t{)lg]l%f (%PE ggﬁ)j?fh r?\” nﬁgﬂugated %hene copolymers

Coﬁ@ﬁﬁhg ﬁﬁfo%c&ﬁh%ﬁé@&eﬁé B6th PSR  ANBASY FRE %oﬁﬁgnéﬁltso&ll%cted from an
copol yners eac nprising an aromatic vinyl

ethy@ﬁo&mm@@ﬁntcmglphmoldmdcqnmpmgmvm di f@n%O carbon atoms, and (d)

onen ena roduct s of
e BRI vIRD U BESRALE G B GO DL Bahe ap hlock copolymer
cadi dosnprRinkNen CHeh@ALiO! GhPl hyHRARADEh CORRPIHERI a8H a conjugated diene
elastonerlc copol ymer conp05|t|ons is disclosed as

comapmen@f anch by drogendtipn padunts oh thaso ceepelynjon008fo Eydiggeration of the

pl 26 291 Al discl
pel&@@? (%?fﬁfllll]ni.téglfl go%g)sglﬁz 1HIe Ta, %r fOé)loffdnegnoer elastomeric copolymer

coRbbtienal aweloaal &f gt FIROPAOPRbY RSN plde@N aromatic
vi nyl / conj ugat ed di ene bl ock copol yner or

[0008dir o gewrapéasn Ppicod daplictmme dio. Orﬂéée%tlon’giosinsplo@m cpielpolefin resin

coB oSt ieamriingopt RIPrAERiRT SRR aBrRE e aromaic
VilOuRg0ents, dhe bYloR! tolslgmet Ng:  MNRIrbyeH@IL NoHOAR Qhereof. These
the pendant olefin units In the cycloolefn1c random

comppuligiremay be erepstasntst miuf@upblleydmg felbawrskshy pelwentjegaporation or co-
di s Iose t he end rat| np
priiPT KRS rBRblenf spbiErduE S Bl AREMELAN:, D SRURRTosgpption of ihe

hd=@t agéimemitbl iands tyitddlehiic BR &brﬁ? 9B8ndBl or ER &Anfe% I
pellg Bl: EP (1) 6108 903%(:) EFI’CO %47 67g %&1 or ERs copolymer

COmPOFFOBY dlsslssesi saorigy the bl@@pl@palram@@pmggss 753, 755;

5,8 ) 86 .9 .09 1. WS - _
10089 35 34mO0 el i VaBsneligt otugip g include: EP 0
566/988, 159,6]3181)0597lJ51958@9@P5@‘608 YB3 2003FER@O6BO876 B3; US 5,087,677, US

2003/ 0125464; US 2004/ 0236024; US 2005/0014898; JP

3. 9880026/8; 5.3PH08B209 6871535P 50 1 7.88634FPUB 2YB1ED; UfP6,090,888; US

OTIREs 030 I A ob Bodsa ot SA-Shoh ks fgoe s24: Us

20090098985 US| 200810126464 yS tzbe4/pzmdi U8 200500988983 1005320267, JP
Osgeeresentatlve rior art, nuch of the pr evi ous

By TR0 AR 8?é)f7|2f’\2lc8dpolll’yr1f@995§§h;pé5|QiZéﬁHiaa{:P 01318054; JP
030 S ONBEPR BT Foddls, ROGARBST Enhl oIl Beg e |

fni'c cononorers ng a sin Cycli

[00Hi0gneSAS Ublitrasd byale bﬁl@@dih@diseﬁlﬁloﬁlma)remvalva|p$©r bﬂeﬁhuch of the
used. DCPD is a cyclic olefln conononer of partlcular
ProviQUsr ek i wng 6y 9lelin Fonelunpert cogrpgsitiepgyas focused on copolymers of

noﬁt)o%e{ngb glnl)dtéer $ quccgl%k hit erﬁctﬂoﬁle‘?scﬁggggvr\% %%Sgcglﬁge bond. Cyclic

S, copolyners o
diedes Qlidtess drc@blef)cﬁﬁadlm CH)CBIO]J(hh\ydTEIEG beam ubaic| Hlﬂ]EPD is a cyclic olefin

cortngrrlopr?lleryonfe Igaslrtlglflarqgtpe?es\ybtechau(seé 2 I1tse rl]oew %quc acr)ltdr}ga{dy availability. The cyclic
olefin DCPD comprises two double bonds. Thus, copolymers of DCPD with ethylene or
other a-olefins, which copolymers can include terpolymers of DCPD with ethylene and other
a-olefins and/or other cyclic olefin termonomers (herein all collectively encompassed by the

term “DCPD-based copolymers”), retain a residual double bond in the cyclic olefin moiety
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a-ol efms and/or other cyclic olefin ternononers
(herein all collectively enconpassed by the term
WO DiORMsdsssed copol ynmers"), retain a residual dpCiUg2008/060298
bond in the cyclic olefin noietyafter
copol ynmeri zati on. [0011] The presence of residual
unsaturation within DCPD-based copol yners can render
aftsm@mbmrmuizyms relatively unstable. For exanple,

10§37 ncpBye ©833es AEPS el th-Fhblis g Yy BB Bmers can render

sudtP CS]%dl?l%Hsni’t’Jlﬁﬂfelyo ShA@1L ONFEN @Xéﬁﬁﬁl@r rééﬁiﬁl@f‘ tstbisi l%%ds in ethylene-
reactions durin prOCGSSlng nd use. Simlar pro

diqyalopantadiend (E/Dﬁ?d’@l apobmears makblt]z@d matemimsumpﬁﬂdn to crosshnklng,

i t.h E/ D in such copol ymer conpositions to nodify.
oxithtih Ry RREH LR R B ERTR it aMpahd she  Sinfilar problems
caf ©isdudl tHenSRLtMAE | R1NizEW Eint BorhbiBatidd Whith H/DOP® in such copolymer
conononers used therein. Thus, if economcally
Compom@m tven@mubasmgam@eﬂmsghqnef alep pentusednyarssiduel unsaturation

basi t |
duP g@lf 2 rﬁ r?tgr ueﬁi;ogﬁ?a%) {1 dntL Bﬁ i@ aél ongm}%@% gtt{a(gtlve DCPD-
ba% BhteAhBateR Y ude8dYeRALRYs fR ARG Rl B@Fyble@i'n p€paration, the residual

onpl ete hydrogenation or other derivatization of t he
unwé@tiatmrravvltamﬂ@mb copmpzeminepdsrio dachmewnsest gimreduced by means of partial or

coBplet b &bl LB A G RGN o RS mdubls pnds within such

cog&p@@fgﬁ@kur@gses i nvol ves the use of partially
drogenated DCPD as a conononer for copol ymerization

[09 I pl aQae epprO@PDIG propiring $tabihaed PAIRD banpd cyglinatediy copolymers for
f1 f d_t
Stf&%?@% S35 OO <S1 Bt e b oD st BER P 2 comonomer for

@ﬁ@dtﬁnqheﬁla&- af Uﬂm qRelfry NI p-ailly ﬁydhﬂgérﬁ@édi' BICPD (hereinafter
is selecti vel(%/R sat urat ed, whereas the

D)

refaaed bsr 43eAPCPH) ethie B Dléy@@mtembﬁieﬁn rﬁghwhuheyom@ﬁ a pendant sidechain
ole q#er\?gpgllyﬁq{elslﬁ e}rorn?lgsr?é/ul?r H@E 15 ‘s%}gcftlva yf? l“{r%tt%ﬁ,ewherlgas the DCPD
noﬂdﬂmdnlyp@l@ﬁn Pthe Rapatymenzisg apit) Wiréthinedl| Thestrefkgy &l e@tiiv®le because
droPenatlon (e.qg., aration of HDCPD from DCPD,

of tth¢ | iglagizelyr higher oD &E%CPE o#fiting frommdhe Hsldinak _@mpﬁratlon step,
sy RELAT, s A RPRITP T Ube 18 REEEHSPELA. Bero. nay
sata @ DEPEN U dt iQor@brs )11 dhdt e tﬂ@eesﬁleﬁ lofl weduridliaf ithe HIMCPD monomer to

DCPD- based cyclic ol efin copol yners by copol yneri zi ng

levobspeyaepidldp ffopingialkacrys @ﬁbmmﬁ@mmn arpcatsgha- OIues itnispgdvantageous to
eh%nztga%é 3161 5 du?lnglef Fsﬁ n} Pe o o Htcl)%ll?%%rf%gceo%ﬁwrﬁkg? tbg copolymerizing

DwriviStsalf il feehy{otet addasSarc @I:plhh-)olefﬁlt 61ptdrtmohd$lﬁer and then subsequently
preparation of the cyclic olefin copolyner. i s thus

hydiegrratioadhs jesuugl plaBnen deprofuchagymes i qlﬁOzaéid@ lgg extra (yet less
co%@ﬁ tts)‘gleﬁ n% grfe%a‘%ytkcﬁyofﬁfledg%lﬁ &%’fﬂ{ Qﬁ%p%éro'ﬂt%ttﬁ{g dﬁHﬁ)ﬁally desirable

rogenati on-s

to gindceags & ﬁﬁﬁll’rﬂﬁﬁﬁﬂld Cosprappadi€fidulte dfl m&i hyrc&bgemaabn step, such as by
cont aining the at | east gartl al l'y hydrogenat ed
gﬁ@é}d’d&g@pqt@noqt@f WHh other process Steps used to prepare the final material

containing the at least partially hydrogenated DCPD-based cyclic olefin.
[0013] Another potential obstacle in preparing structural polyolefin materials based on
DCPD-containing copolymers combined with impact resistance-enhancing elastomers

involves problems which can arise when these two types of materials are blended. Blending
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[0013] Another potential obstacle in preparing
structural polyolefin materials based on
WOAPBUHS8E ai ni ng copol yners conbi ned wi t h i npaRCT/US2008/060298
resi st ance- enhanci ng el astoners invol ves probl ens
whi ch can arise when these two types of materials are
bl ended. Bl endi ngof cyclic ol ef n-based, e.g.,
of paPiv-defsetiased.oppl IEHRDs basicd hcopbbysteosrerth clastopmmyrsrdognmonly achieved

o B e B0 B8 B ESHIORE AR i st
DAY QASEL1iE W coBfthdt R0 MNERAs RS &Y e 8dSrdgRe that melt-

to 160 0C) can require that neltm xing and extrusion '
mipmgcand exdusoart bat caniigth otieppdight tanesrgtnre230 0%) .°CThuthus to avoid

oot RuTHRL, STEIRIES B miPh i e KB BRTY IRl moditc. i
ncB 868 SBI MhidiMiz¥ Bothl & Bat hddhRnipecPRurdnst hRMexKMURt akill provide

mel t-m xing, yet still provide conditions that ensure
cogbansthyt anguiggone enxinp dctyese theahase materahand the clastomer.

|l astoger. [0014] G ven the foregoing considerations .
I0G4ET & FE bt iR roeiEGHoRh “BEGeR o g BBl dg developing
prdc@fus ae GirbEhicindS | iethee cesHmMiAly! Yit@tbfiveaebmy6nents, polymer mixtures

conmponents, pol yner m xtures which can be fashi one
whiiglt eandher fashiomesl) inmtwtmlimlmfm mafcyaks gt hgwe @ dgsirable combination

desirabl e combi nati on of thermal .and str.uct ural :
of Fgtstf y EPcutd Pl SRR Go rhdlE Padiet rgpiagnce.  Sueh
prode@itep iDERERSe W A déh®S acMtith nfiQees pH®mers partially, and or
resul ti ngi m xture of polynmers partially, and or even
cveprepmetattly, fiee ed wbichios stéleds sunstugasionnwhichr eani agversely affect the
el RN S e S G P i o e
Subl bidp@ratibeipfocRBigteti818o aRUEBsdOWERAMIbIIUT RinAHE theseed! foOtechniques
are those which avoid or mnimze the need for '
sugheastinelirexing dledh nepst beetarried Qutigdenigmpaigsire pendidensiveich can degrade
out. under..te [ I ondi tions. whi can rade th .
Ry el TR Pt B S bbb Tt SRR IR fiassocied
withopall et tation N d CNISAdi RS S Wht At ethtaeblls PRIPYARE iof 8li¢10Polg@r mixtures
bl endi ng. The advant ageous properties of such pol ymer
camiherahyds peessrvicHer eby be preserved. SUMVARY OF THE
I NVENTI ON [ 0015] In one aspect, the present disclosure
MMARY¥OH THEBEINYENDBIONr epari ng pol yneric
osjtions suitable for. nolding i.nto structural : :
Oy o1 & 1 HrRESr i Presat fisglopr dlaudesgpracasfor Rjeparing polymeric
coﬁﬁ#@ﬁﬁ&i’s‘ Bitdble &orl bfbidifg riﬁﬁﬁ%ﬂr@&u%lé%o%lﬁhﬁ @@l 1 ¥B& a process
of et hyl enedi cycl opent adi ene (E/ D)" copol yner
comprponed) ; digphang dins solligiidg réastiomemkdigoi @ rcedaini gmpe of ethylene-

cicigippbeese 6y BC B SR RieT KR HR-cEy BRI o e hffiauid reacton
m gl dM-6 t{}/\ﬁi@ 8E giaytgﬁ{e¥i$ W%ﬁpbﬁerfﬁe/ ég ?Qﬁg%@qri? >1/iquid reaction

conditions are e tive to at a artra
mdayucn ogeta@ing thh @olyesir dompowtmtriochyidorpdnaainedondgions thiah are effective

o 568t Leed cxclopeniad ene, cobol yet Component . ahd yienc
dicyclopentadiene copolymer component; and D) co-precipitating the resulting at least
partially hydrogenated ethylene-dicyclopentadiene copolymer component and the elastomeric
polymer component from the liquid reaction medium as a co-precipitated polymeric
composition.

[0016] The ethylene-dicyclopentadiene copolymer component dissolved in the liquid
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partially hydrogenated ethyl ene-di cycl opent adi ene
copol yner conponent and the el astoneric pol yner
w@ovposissa fromthe liquid reaction medi um as BCT/US2008/060298
co-precipitated polymeric conposition. [0016] The
et hyl ene-di cycl opent adi ene copol ynmer conponent
di ssolved in the liquidreaction nediumis one which
ramannhaﬂénmiﬂbmywhmpemné@V@aeﬁ@@hnme@d@mwdﬂ@ﬁﬁﬂxm@mmentcmﬂmﬁof

fro:r)x];1 gfégo /ﬂ:l Bpéin% ¢ ﬁeng a}%vlg%svtm eges hégs}lp}?aentadlene derived

coﬁ%ﬁbrﬁé&@'ha@fﬁg BéSdRPABuBTE bEAd BDidiRE ﬁ%ﬁré'in ThR ethylene-dicyclopentadiene
et hyl ene-di cycl opent adi ene copol ynmer conponent can

comlsmehmpqlemagmlsoahﬁefﬁ agmlglnil aeycmlgama}mu@htwelm Megf of from 50,000

to 1 30D Oick A s Angon Borier it du Sk Bn f55° e 190 °C. The

elaﬂ%%le@ﬂc%lﬁﬁ@rdoﬁl Bk TBLAIGORE e e mmfeﬁétmnvl%dm& it BBe which can
iquid reaction nedlun1|s one whi ch can have a gl ass

hatrer apkby rowiticarpapeewe, 7 gnthat rtam froang®s’ (G lodC.80 OC to

0017] In a other as t he .present dIS | osu
[ﬂ(ﬁg?dl rfé‘ f”éoéﬂl?r ) y#%er PEB 1|S‘EIP%’H% g GHEsf o Of%qﬁymer cSmpositions
suft18ife0 ndMifg Sthiod &frtidtadal @)@l}bﬁ@éfﬁlf d@iﬁl@QUSh% coHpBsitions comprise a
conpositions conprise a certain épe of an at [east

celp@n.ttjqﬁ (pf}anrgtdw@gmﬂ@d hyirpgppt %popgéymcm@mponent (which can
indglfy) EPh iR ShiiP s “PRRRES APt o BBl fO dlifighgea DCPD-

deAVP&l aniSrdndi ) cbiye t?;lﬁ ¢ N af| AtO@R®Id folPRley @Bfaponent. In the polymer
conponent. In the polynmer conpositions herein, both of

comne@@m;someymr bath éhﬁéﬁﬂoo}yvrpé@maoee% éenes hevelbesnotoydigsolved in and
su‘ti)sn gl 0 T q 1atec§[% re&re%'ttlantr%d 1{1rrnom a li qUI d
redct] &@83% At ?eag? partially

[odwsglr Ogﬂﬁ@ta@dlegdt DedtEalep p@ld)/d'@haté@ NPOE &polydgr component of the
conpositions herein can have a

comip@%@r@pleﬁwlaona@riéwé dir dlvwomﬁqﬁmmermﬁ cempngner eagm Hf from 25

mogD C); 6% Ig di° ewe[ho/t Vf%:e{; 80% glcy%lggﬁntt d]e %neaderlved comonomers

haVi@g| lchuaiesﬂaanbh@m@ %dndifﬁhéitsﬂléssthtef&{ @hidr B6 igrdg@nation. This at least
hydr ogenati on. This at |east partially hydrogenated

pagiaty | lstdecasnetpd | dipdencatireniepcatigisng mopobisifp cwaponencan also have a
W¢, h% E%\égdﬁol\AKceul%h&/g%%SO/gIgng%o%?gb%{go%l FB(SO O(MNg/n%le and a glass

trahﬁlﬁGIS itdrhpRath @It 88 € tdf 990 o€. 8fhellasidmdPOpélGmerd B&mponent of the
el astoneri c pol yner conponent of the co 03|t|ons
compputipnschercin o haveyt glass wangiionttPHRCTA D 27‘9 avhieb ranges from -80 °C to
0° Whlch ranges from-80 0OCto 0 OC. [0019] The foregoing
and other features and attributes of the disclosed
[00M99 C eSBha gt gAIAPR amidt dtaas fandeP Lo esisi®btes rfothei diglédee process and
pol ymer materials disclosed herein and their
coRQsiHe g vl Pregspics cavelsig Hdpelymgs ésatgligly dbwlospddicegip and their
ad{fén?% ngga@%gﬂﬁn%?alngﬁ)‘? %%%s%ﬂ%@f)gu%ﬁg@%ﬂ hi D etil[kdﬁés%rlptlon which
folldves. Cﬂn&hﬁﬂ)éﬁhle@m@bﬁptlon and in the Summary above and in the claims which are

provided hereinafter, all numerical values are understood to be modified by the term “about”.

DETAILED DESCRIPTION OF THE INVENTION

[0020] The polymeric materials which are prepared and used as disclosed herein are
either homopolymers or are copolymers comprising at least one a-olefin comonomer

(frequently ethylene) and at least one other different type of monoolefinic or diene
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provi ded hereinafter, all nunerical values are

understood to be nodified by the term "about".
WORIDANSERY DESCRI PTI ON OF THE | NVENTI ON [ 0020] HA¢EUS2008/060298

pol ynmeric materials which are prepared and used as

di scl osed herein are either honopol ynmers or are

copol yners conprising at | east one a-ol ef m conononer
cofnpnemere hfrtquestihyéyshe). ahdr aurfosesthcome ot hepoljinfdrérant‘copolymer

co%&?@[ng) 1sngggggbﬁliyg%§le§1raﬁgllagw ?c%nlg npg%%%?cf/%?:g%gwélgﬁzing at least two
dlff&@lﬁodoh%ronféQWQHéludlhg tE@ @@ﬂér@lﬂj b¥es@spB@ti€ cbAonomers described
which is prepared by co-pol yneriZing at Feast t wo

hegtirf.f er ent cononomer types including the generally

(OB robs BRESS el BB RuieE (L6S SHP gy Pisepteipyonomers, as do

sofn¥ Rﬁsth@f POSNRROABISialsast U 8RABsRE, i nROYAIREd by the generic term
naterlals of this disclosure, are enconpassed by’ the

thsem@rc are rcnpdlwpo Icymeoﬂenﬁ’r butcwoeltlmﬁ spegifielynteferindt to herein as

eC|f refer herein as
bRy ot RSP il ¥ e, Fiom Muf s BOp ey pmes.as doscribed
hefe{TRIAQ rfo plyB&S A%hid Qﬁé‘e[dsﬁ&dstﬂleﬁeefdfer[’@b’tof B t1HP6IRARES even though
of this disclosure still be referred to as
such terpOypatsIedy eomprischmingh asineitst @fr@@nyﬁremsemyaddlnonal comonomer
typgeg np%l'g:ﬁ,e afteg}%ré Sa%e”%ﬁsghs% ttg];po&fngergr go%;E@ﬁgs§§ %Iefeln VK though some
combBéReHs YetiSsanfcOfenBtal B etayedt@ilINbeeptedent thoHe @oﬁy@rse chain in or with
conononers of the sanme general type may not al
thepséaé@eeﬁhermﬁalt%@cml;mgr, sehstitated modhrorpgneky, mnerosfawaéural (c.g., tacticity)

tr (e.g., substituted norbornenes),
Orﬁfﬁ?8ﬁ¥?ﬁ%fﬁP§gmf?on., tacticity) or stereochem cal

[om?f | gNE adicifed HPERBIFORS td diffendie Gy e be bHIRRIeP EEmpdLts are used in

ferent types of polyner conponents are used in the

thprsesssdisilesst owsein Hermsepare éhqop@lyme@c tq(?élpsﬁﬁlylﬂﬁe ﬁ]iS@ disclosed herein.
t h

Thgse%\g?c’] Ie[hoh}?r%qs g(%r?lgonden? (%Y oesggls t‘ﬁr ‘s 8rprf:ﬁ)arat1061r % cégs and polymer

coﬁpdmﬁ@dsydamoﬁﬁgm takOMs cHaal 1ﬁ)dlefag ab figiowsar e descri bed
in detail as follows: A) Ethylene-Dcyclopentadiene

A)CoPHWYHRIDIEPIDARE M crlc 3lyniR & dngipeRent used in the

process herein to formthe pol ymer conpositions herein
[0@23hpr | ©88 cempyhan ebsekil aly ¢ho ;ptm:t&d hen@ wofiwhy ther olyBeic hompositions

hetg’g{ %é@gh?ﬁisgﬁﬁﬂg%hg ‘%ﬁ%{m Q‘litﬁéppr{lq{go gglgﬁr rlngte}’llglst are polyolefins
mdde %Cdf PREBLREC /RS G%Pe@) froth 'Bo{hoétH@fl@& GYehd BlEER dlcyclopentadlene

copol ymers, DCPD is selectively polynerized through
(DE€RENailnfeming fsucth €/IHOPBaropelyeers, AYCRD is h@emely polymerized through

en: 51@{11?1%%9 ﬁg tl}lﬁg]g\él?eq ener 2l hq_BC%E} %ﬁ%ﬁg%hﬂ ery genera?l terms according to

the following reaction Scheme 1.

Scheme 1. Synthesis of copolymer consisting of ethylene and dicyclopentadiene using a metallocene catalyst.

[0024] As can be seen from the foregoing reaction scheme, the ethylene-
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Schene 1. Synthesis of copol yner consisting of
et hyl ene and di cycl opent adi ene using a netall ocene
W@ 200ahys80 [ 0024] As can be seen fromthe foreROI/0§2008/060298
reacti on schene, the ethyl enedi cycl opent adi ene
copol yners used herein are addition copolyners and are
not ring-opened netathesis polyners (i.e., not ROW
digyolopaendipne Tomdeneas potd/herinnat eddiabs cap@yfmersmad dyy not ring-opened

me:t/ql{ggs&gﬁ?f@te%? 1 ]6](,nr1118% %bh@[% éﬁ&%@rs{}g@%oel msrl}'f zat ringtgrigl]; are formed by
virfy® ABNABE (ot @ih@édp@ﬁlﬁgﬂ]ﬂﬂyﬁkﬁ%@ibﬁ BEHeaGLBOSIARR ORRADMYT.
avai l able raw naterrals. Ethylene is produced in the

[0@2] r ocRearive@lcomnaiersers etlyilenesarsladicgelapdatasigensr are atadilyt dwailable raw

i B B PTG TR oA d P BRg gansiram cracking or catalytc
crdcRBGS O G 8rodsibBsk. NOERGIh@lcal i 8L bEAbBHY®HSvia catalytic conversion of

ic
Di cycl opent adi ene, C10HL2 , is a hydrocarbon found in '
oxpgdnatte freditbeks nsing snelcellaasicandatadysty: | disy¢loppnitagiicue, CioHiz, is a

t ture., Di I t adi i .odyced i
hyfigpghkon S 1n oL deRONe ICRuARIE AERIREET HABH A dog gemperature.
Di8@SopRitadidne iLEdpydRREd il BR2Euatii®es in the steam crackinﬁ of naphtha and gas

_et hyl ene-di cycl opent adi ene conponents used in the
oilptpetbylsnand ultimately, after hydrogenation, in the

ymer, co sitions herein can generally ntain from,.
1081 Ens SER R R SR rostacts S BeARhReRen dn TRE R & hitimately.
aftbih}dFogdiatiél) 88 ehAINARE; CRRRISHITRE heRIPEMEsHnSrafi@ Rontain from 25 mole
conprise from27.5 nole %to 60 nole %of the

% et Vedf g DS PIndeyadamionemgric whigs. DERDthesn EAAECPBf copolymer

he E/ | d_her,gi . .
copPERTAD Mo A L 1 B8 ForEBe (o525 s e BB PEPBMRrived units.

AleeR@hYRe s DEPD 61itehtNo T HIPEIHEPTR cBPbYARF ic6mPasdhiRofgd herein can
whi ch contai ns pendant polycyclic noieties in the

rarpepng 89 imedelVclordrateYo.uni t s as shown in the

ol yneri Lan reaction Schene 1 set. forth above. .
0G0 TR B3t PBOr RS ot JEEn el BPRB Rggipone which
coft@inllpendon gongtyducrm&eﬁesciﬁrmé POPD-d@RedicbmoSombiCihits as shown in the

resi dual double bonds which render the resulting

copylpapizatiopoicyemnsSehemst | wel §orthnshausl eThesgrpeagantptadycyclic moieties

nsaturatioq aglrenger t hese mater| al susce tible to
contain_ong rem&ua ou e.boP Wdth(]:in ¢ copplymer, and it 1s, SUch rest ua% d%}lble bonds
cross-1i1nkirng, unintended oOXi IFon’and ot’her unwant e

wiéid erefi@aC tHeO MSsultitipl IYDPIPOC &9HbIFehedN deldfitely [ (f2&lle. Th&For example,
presence of the residual double bonds in the pendant =
unpspgEQIE Fancrepdirdhgse snaterinhestsecptibicste cpesovingeng, ppatended oxidation and

otl%??ﬁéwéﬁgﬁ g‘id? greatcagthso &%Egr& gsgﬂl%/ %fc{ ygomponent s herein

reactive y a ough whi ch they can

[0028] r eatihd Yredetde Vit thg @dsid@al HoubRt bdrelash tR@pthdint Yolycyclic moieties,
hydr ogenated in accordance with the process described
howey@i plso provires thasanpligie of tiedi/Pdd genobymergopmenents herein with a

o B SRRSO 188 DER P BSBRILE oyt priy
hyb@gehganinbaioddhnddivith ee process aRetrbeErtserdh] bt Pattidly functionalized
pri[;Jr t%ctig process described herein, as hereinafter described. Hydrogenation results in the
pendant polycyclic double bond-containing units of the copolymers within the E/DCPD
copolymer components herein being converted into saturated aliphatic polycyclic units. Such

at least partially hydrogenated copolymer components are relatively more stable than the

unsaturated or less saturated E/DCPD copolymer components, and accordingly have
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copol ymer conponents herein being converted into
saturated aliphatic polycyclic units. Such at | east
W@2a008i151580/ hydr ogenat ed copol yner conmponent s aPE&I/US2008/060298
relatively nore stable than the unsaturated or |ess
saturated E/ DCPD copol yner conponents, and accordingly
haveproperti es whi ch nmake pol yner conpositions
pramenicai mhndy mivdkin pslyerct addmypositionsbéamtasingnticmeespargplly suitable as
t.her no astiis.or recursors thereof. [0029] After

Che'8pdt W?EQEWBﬁ; PIEHE et hyIehe and DCPD conononers,

[0029¢ T eRpbl O FARPIYIBR oML &ithbe Whd IDAMEY obhRBbAUA! the resulting
doubl e bonds present in 100 %of the DCPD- derived

copdymmaomaterialyi wigl heive messdieh deutibehondsqpedenimar K0 Yorrdttha®CPD-derived

cofpehPingef oV Shal SPLEL “aBNERRA L Thichs B JRER! 9PI68 paray
hy8RStEHE! indRuSldenRONES tHeprb&igs MBI CERdr¥8ds sHRBNABRY Bsidual double

may instead be functionalized by neans of other
bondsaint thorf3Cirderifed cymeimaners beay ineteed haffurstionalized by means of other

such functi,onalization.reacti.ons are.carried. out . )
reg iy mor BB BESIRET L aRD st EHdnaludh rragtipppore carricd
ouPh&BRSHe FEDEPD, copbE M @5Spbitans d0Qsd® B tht BRocess herein, then less than
DCPD- deri ved conononer units in the E/ DCPD copol yner

108 dfysd ribe DG Hdedoast edrpongonss | uaith om dlee WAPCAD sgogolymer component will

vail a faqr rogenatjon. [0030] lLn accordance with
cof ' dopBlschoo i B EE e @y MapRbalh 556 of 1 he
[0030FD- dBY dc¥Qda QPO TR prodeksd SisMbiddimrdif et RakG3 of the DCPD-derived
copol ynmer conponent will have residual doubl e bonds

compeeemunisivathiathe BAMIRRIberlYoer doyriropgetriel lowe residual double bonds

Al.ternativel fram. 7.5 %to 100,.% or  even fr 10 9
ngh L areG byt BEG et b ien it TR 1906, or cven
fron €0 B4 FCRID @0 BPIETBCPD¥ROEE Bém¥hdrherhAYS wisi fhéal/DCPD copolymer

doubl e bonds therein which are avail able for

compenayy sikhhperesilod sopblopendsthercst whigherd dmtrble der hydrogenation.

087 b 0P BB55J5DRE b AL S BBl PR concn
of ERMRANERNILIPBAHS WithiMHEIEHDEPRL bapdlyinler26EHHAkHD pEoMot fydrogenation in
the process herein conprises an oxjdation reaction o
aceghidaie wiith the peegess kerciorcomyaisex it axidationercggtipppphich will epoxidize or
o] o]o] I ent. For exanple,-oxi datjon .can be .
ny BERalTRE O PR LRt g TR Bh o, i A blsc B2t R carried ow
to @dnvicheupORI3% oF kheedbulyIUTRIS iof theDTE DL Qerist Mtddn@HOWdss to oxirane
and/or to dihydrox%£ édiol) Eroups, Epoxi dati on and/ or .
groppd rapster 4@ didwydeoas! fsbole gFqups dEpritidasipn apdios diydregytakien can be carried
t ' in.a sui ) )
ou FRCERARARTLY FRacPTBROSHSsPREDr Il Pk Al Bpggeion mivure

withl jdfodtcsdripeeadidst Eiehcd $6thQir vaFIRSIEtHRa1sO br pRes@t @Ak BRidation catalyst
catal yst and under. appropri ate oxidation reactiaon o
ang YRR RPBIYBTIAIS OXigstipR Yesetion, prnditinds doit whatcwr tag apdtextsnt of oxidation

ﬁnkﬁg@gkgggéﬁ%ﬁgﬁ&f is desired. [0032] Conventiona

ol ymer "oxi dati on techni ques enpl oying, for
[0632ap| €onvR@tiewdl dFDOPDPespadyrikraoyi dhtioh ngchagfiRt SmpUsing For example,
hydr ogen peroxide, performc acid or ) ) )
peroxide or peracid oxidizing agents such as hydrogen peroxide, performic acid or
perchlorobenzoic acid may be utilized. Such conventional oxidation techniques are
disclosed, for instance in Marathe et al. Macromolecules 1994, 27, 1083; Sarazin ct al.
Macromol. Rapid Commun. 2005, 26, 83; Song et al. J. Polym. Sci., Polym. Chem. Ed. 2002,

40, 1484; Shigenobu et al. Japanese Patent Application Publication No. JP2001/031716A;
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per chl orobenzoic acid may be utilized. Such
conventional oxidation techniques are disclosed, for
WO p®BAsSe0 i n Marat he et al. Macronol ecul es 199BCT/BS2008/060298
1083; Sarazin et al. Macronol. Rapid Commun. 2005, 26,
83; Song et al. J. Polym Sd., Polym Chem Ed. 2002,
40, 1484; Shigenobu et al. Japanese Patent Application
SuPuid et elay.i 4! Nenlyr. F&@CIPBQSZLZZIGA @Bdduki aleMaatomdecubpR00S, 38, 6767.

ym 9 nd Li et al., K Macrono ules . .
105805, Baricuio e FOORRP chppbeier 5o HE EBEBD o o irgpnalized. if
deﬁ%&P%‘@éHv%rthf%rﬁ'ml Caty b? % Peld REALAIZER b lBorQl@%lf Iftl?éjDCPD derived

to convert fromO0.1 %to 95 % of the residual doub

coiponaivenfunith go DORRde and/ed dodd membiore otheni ¢5/ge0- OXi mlangen containing
r di ol and/or other

d/ - . ..
funoPE Q@ RURLREST 1R TSRCATTHI oe DKL §f isgmery, albof the remaining

resSURN dG1H1 € bondRifl hOGRBAcE Mti0the z)?(méssol'ieréih' Alerddi®ely, 2.5 % to 92.5 %
remai ni ng resi dual doubl e bon i n accordance mngﬁ t he

of pth@deséuaied@mhe bahderorﬁaﬂhavECi?D -Gerredo cam@RnBr/caf echeonverted to

Rl TRt auRy eOb o) To0 SRt oRAR tirbgeiofe B8 G B bonveried. In
on® Buithb¥% @hbddiB ke e dUBICPHOLHbL n@%@%ﬁéﬁt g E@%ﬁdl% to the extent

I n one suitable enmbodi ment, the D copol
of @@mmﬁm@qfromaﬁqo fretaePbl i pﬁ‘é}@ regidudl doulkle éqq»nds)ﬂlerem to oxirane moieties

t f 5.0 %t,0 90.0 % o0f th dual doubl
befpgHE darBRsnds PP D BiBele pefor e thig douPte

[063apOl YWRIELHEP B Qv the IFBDOPEY 0g8Ih&d cothfedls Mt fAetheOprocess and
not the E/ DCPD copol ynmer conponents used in

comp@@@@@ h@rdmchpro@enu funefidnelizddn tltrﬁa\EéDGBEnwpolymer Component cither

i,zed, the E/DCPD.c onent
beiol 5 b0 P el Sematy Srve A<t G BRs PpigsBlak Weaht, s, of
fron®i WB00AYET ROG), 000 QFMbRI a¥vehgiitiredMiers@d p‘o‘ly%'f@r&% QEAdE@s by Gel
1, 000, 000 g/nDIe as neasured versus pol rene
Pegn@aﬁlear@yowtawm?eqnﬁb@m ofltampbydy. ofg a%.@ﬁ’ém amgnéy@er components

ternativel onent.s
he{:eénn C nal\ii/‘aevea an otf?ro]mEZ%&g(g tq)g@? {)é(d@'w?%% e&m %r ﬁfOe (5&) to 800,000
g/ayien As mired %1$lﬁ(ﬁvbﬁg§ DI QY Gt t For tﬁ%sdlE/‘DICPD W@pcgfﬂﬂher materials
average nol ecul ar werght for these E/ DCPD copol ynmer

camré?@eciqt@fn@n@am plandped éﬁmmleusm& (el earaedtionaShiosriemamy such as is

Per me I, onaf. such as is described in
deibe Bl FEHEM N (BEOTRISPRABMASLEY 2% 1 8 58T e

[0635PCPOT EORAOPIB ol PiReNEsthsonds® Gistdint the pRycesasd @hfpositions herein
conpositions herein will optimally conprise highly
will ok By somnatiss highly anmsphipsis dndterteds. ni\s nyedeherripHgugnorphous polymer

s BEENCER 15, LR B RIS G 1 B pmoone,

evid¥ndrd b rCdisdeikibie rﬁ‘@ﬁﬁg RenpeRIe [ &f, )Uh ets (sa_é'&ldlhiéaﬂ DiFferential Scanning
second heat Differenti al Scannlng Cal orinetry (DSC)

Caigseetivu (PS%} SpECpBmy R R ROLYREET MafcrithBpvige 4 @yyiakliar icopponent that

B Srpa PGP T b RalEF RRER 6Pae Ty M tbby Brne

[0(%6%51"13@%?%%1;18 ;coﬁgl%ﬁﬂ RbiPortef el eHedil WHIEIE Rre@iBhly amorphous
will generally have no or only very small amounts of long, crystallizable polyethylene
segments in the copolymer chains within such components. Furthermore, such highly
amorphous materials will likewise contain no significant amounts of polyethylene

homopolymers admixed with the copolymers.

[0037] The presence or absence of both types of polyethylene-containing materials can be
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will generally have no or only very small anounts of
| ong, crystallizable polyethylene segnents in the
wW@osl15058r chains within such conponents. FurtPE&F/I82008/060298
such hi ghly anorphous materials wll |ikew se contain
no significant anounts of pol yethyl ene honopol yners
adm xed with the copolyners. [0037] The presence or
detzbied.e apfmotedt heremppeorafbypabipet dyrddere Dobetcatiali Bepnning Calorimetry

rials can bedeterm.ned, .a t erei nhbefore, b )
(OFE} shSlaBsar dB Bt Ehahmrtor B2 i 1 PR i et the various
co%g B} fdRSialsaicHE TeFdP A har eldRRhL @4nsitont BRpd@aLres. For purposes of
hods section) in testing the various copol ymer

thisedienosars the efhsbndsepisignifinant hgionntshef harlg, targstalizabén polyethylene
enper at ures. , Foar purposes of, this disclosyre, the
poly R SEahS B b p RO BiBaRe e Br T SR RY A s WS gheucopolymer
coRPbYBSRY LS8Nt RO ldiBlabREGIRMific ANkiROpyigt (] &MEing the second heat of
honmopol yners is determ ned to be when the copol ymer

D¥onpalwsis tashrg,exrthidye ta qrpstalbine somippbecnd thas teahibitae seednd hept DSC Thy

.poi n T durin he. second heat .of DSC anal ysi s
wiffgar o Ol RSt B ity B5% Rt Bohoridi Pendet dnfepee of these
un@esH86RNEh'RéHce BPen B MIED RIeRlerRibabitd hRRtePihn aRb be determined
less than 0.50 J/g. The presence or absence of these

byustaeleid &loystallizatidn hédndesis fRrantioextodnueRlY STAF) testing. Advantageously,

RS ey e By PN foRinanots B BETahat ipmonstztte solubilicy
ree{dﬁe@\égfé@: l[e)ﬁﬁsgd ng- or RVRRY e %%r%ve%\fﬁgﬁf d4e64 | Ay QBrnpletion of

conponents useful herein w denonstrate

CRYGS TF Imciayuremeaibngs of at | east 90 % or at |east 92
%o, OF £ve east 94 % after coppletion of YST. . o
1088k our %ﬁ@.l’% SORRYMTHE B BEHS Y hBI T e&ﬁ%ﬁﬁeﬁ igh will exhibit
ceMSR A1 RET @AY tRIne tecIthiR| 67, YRh&hctibticseX Al Binfp1BEE AW of the glass
gl ass transition tenperature (T ) characteristics. A
tragsitiph itgrmparatuicenl of palyrecryd améertat an dhet feorpetagunp dredawirvéhigdf molecules

th%ﬂﬁ%%gg%ﬁﬁ@? é%hllﬁ%v. Sﬁ\;lte]]gg%e% ?{g{[)q? ré’% i % ?&%&?g\{v%ﬁml@%grlﬂi‘ttle below their
glds@t@8sitisk ABperRRkY BRI TauBdérg8i Hasi0didbintatibe BHBLOW. T, is usually
their gl ass ?ran5|t|on tenperature and can under

0
applicablei to dexbhons ipbascalrovle ast certfin of ke &]/D(}P@pmpogﬁmrecomponents
dto.a %ghous phases such as certain of the E/ DCPD
e%%@S&B FLconponents descri bed herein. [0039] The

[0689SS THARRSS itRARNsitiEMREMAd e OF thdi&aMadd BipSs tof RRSyMér components
pol ymer conponents useful in the process and pol ymer

usgfohpodiet proness radepalymein coreponetaengriwdein | can sbeviacisergd wfa a variety of

echni ques as di scussed i.n I ntroduction to P r
e & el RO ARG it BPSRYED ottt Y&mology: an SPE
TeXdbbimesy ang. Kayfihad 684 UaFalkehd) Mhheyilsy 308dns, 18077, addGn Polymer
i n Pol ynmer Handbook, 3rd ed., J . Brandu and E. H

Handheakgdt-, cdad’ Bragdimandy Eell. gmssrmit, EdgolohriWilpsd Sons, 1989. The
Dgéf gegﬁ%lgﬁ?es:utgizlghi}éggntigg%é:%o Qv?tﬁ%%!% gpeg%:/\titt(ﬁ'sc‘ioglelrep S S\’Veerillt known in the art
and, as noted, are described hereinafter in the Test Methods section.

[0040] The E/DCPD copolymer components used herein, either before or after
hydrogenation, can generally exhibit a glass transition temperature, 7,, of from 85°C to
190°C. At such T, values, these materials can suitably be used as or in engineering
thermoplastic products. Alternatively, the 7, of the E/DCPD copolymer components useful
herein can range from 95 °C to 180 °C, or even from 105 °C to 170 °C.
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and, as noted, are described hereinafter in the Test
Met hods section. [0040] The E/ DCPD copol yner
w@oposistt s used herein, either before or aftePCT/US2008/060298
hydr ogenati on, can generally exhibit a gl ass
transition tenperature, T , of from85C to 19Q0C. At
such T values, these materials can suitably be used as
[0G41]i n Emgintredudtiog df lvgclnoplkhsy, iand pr paticulsr, fused ring cyclic olefins, into
ternatively, the Tg of.the DCPD copol yner ..
pobgiTGH: o G el SReADIRG o o JBoEsc dhey ghss transition
terBforat@fe, ey evr fiko Bbl%%roﬁléls@f&zgg&ca%sgoﬂéﬂl thR&ntroduction of catenated
and in

i ntroduction of cyclic olefins, particul ar, '
chiins el thei qagbanyagbing pondsint ns thd seterafed| pplpsiefimbadicbane. Thus in general,

rat ed, pol yol ef m backbpne tends to increase th .
E/RRRLL (opahERr ) SpRHly atUs, cqgeror SiE. BEpyHer of DCPD-derived
cohBRSReS RANARSc Aidhee 71d. osudhhDCHD ity henmalerieRtINaRA of course,

chai ns of the carbon atons pendant on the saturated

copleinyly bledrrantyain s resid Tl wg sdtwratjemavhidh, thehipbpDamowys 9HBXCPD-derived
cog@onen%s whi ch contain | arger anounts of
o @@P?ngc%onnnoners wi | | have higher Tgs . Such

[0622PCPDORO %kmﬂteﬁﬁé,%(é.?fésiﬂ‘g, lthe &, 0 theOf/ DX %Spov%r_ner components
contain hlgrer amount s- of resi dual unsaturation i ch
t

us¢the hericghwithawomtroduafg PGRDoYA rinseraionoinvetees incorporation of cyclic

colR53845E, 00421, e e, o AL ELLNG € B 58LT! B within
copSIyRkR stthdriteUbut Yit QUL NG iRctest i QNabnd! BSdt yhatdf Qclic comonomer

I nvol ves incorporation of cyclic conononers into the '
comppetsy apdlis wieinetelefmsnetchprodwekoraene pediitbuderidivbd.e Thus in one

onds Wi t hi copplyner structure, but yet. al so,act .
el b E s PB EBSIREbpRIR EicBH s Bl fibr materia
whEEHREhIESfof yﬁmﬂe,%ﬂ&rﬁé@fljﬁﬁecﬁ étﬁﬁorﬁﬁndﬂ@fnbmdﬁﬁﬁ&o ke derived from

its derivatives. Thus in one enbodi nent, the E/ DCPD

cthybppelapdBXCRdnponent s herein can conprise terpol yner
erigls which.incl ude exa e,; nar-bor nene- bas
[0C ﬁrnnoﬁ%li)grl}eﬁe’ag L0 nge Pon gk %gcﬁge\(}ecalcp g%grotc%r n. elgs molecule

d
ion ose e ene

codigls BBy c1bROERd ribe Radtnie heid g b ith.a mitk@leREREupiif tige para position.
bri dged cyclic hydrocarbon. I'ts nolecule consists of a
Natherne paedhiaads biga Whigleih ldey repctign eficyglenentadinae apd ethglene.

up {h.the osi tion, r bor ne.can, b de.by a
084S P BER A bt ity Bl AP aRE Ylfe FERT s bvctoherene

ringoséw«]eeﬂ\mvboms&e AN WHitH genrk alsbocifiay avitt sholnedthylene bridge.
oubl e bond in the cycl ohexene ring between two carbon
Acgpisirelwhthishmatcdah st sensedlyi rgfesigdviptds 2-perbaeichy |tededicate this double

' 2. .Accordingly, this material is generally
bo?%?@ﬁ?%gﬁgo as 2-norbornene to indicate this double

[004FNd POBEd Dindriortknc| MOKE]Ic The Asa10t Rabarined ADkeGilsepd¥Rions around
al so be substituted at various positions around the

the gydlefivagemang nkypicy) pubwitutsdimeoriornanssl indwdsopvegtlsd-2-norbornene, 5-
etﬂy?—%ln%gl?orgét{g? t hyg-f)l%b?rfzﬁ-%g{b%%{]e%b, 5- 7-methyl-2-norbornene,  5-isobutyl-2-
norbornene, 5,6-dimethyl-2-norbornene, and 5,5,6-trimethyl-2-norbornene.  Substituted
norbornenes such as these may also be used to form the norbornene-derived comonomers
which can be used in terpolymer embodiments of the E/DCPD copolymer components useful
herein.  For purposes of this disclosure, the term “norbornene” and the designation “NB”
encompass 2-norbornene itself as well as substituted derivatives thereof.

[0046] In the embodiments of the process and polymer compositions herein wherein the
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et hyl - 2- nor bor nene, 5-propyl - 2-nor bor nene,
7- met hyl - 2- nor bor nene, 5-isobutyl-2- norbornene,
WG 2@s8d5esea hyl - 2- nor bor nene, and PCT/US2008/060298
5,5, 6-trinmethyl -2-norbornene. Substituted norbornenes
such as these may al so be used to formthe
nor bor nene- deri ved conpbnoners which can be used in
E/PEPpotopniymes whmdommmtt @nyfrist hapély DERBontpohy merbornene, such E/DCPD

cqnponent eful herejn. For r es .of  thi 0
COpRIE R D QPRSP e A4 13 BB e A GndnqIi o R 6T gaple g of the NB-
deriM' nRNEAERARItS - NARRIRBRL thdse eclextroogfm%bhtaﬁﬁng E/DCPD copolymer
substituted derivatives thereof. [0046] In the

compbodityresnt eonafriscHeomridtaos Wne @Al yrade e ofifhesNBidsrized comonomer

unfi G e OBRET RPRG -RBPDo NG SR e e dem e ais
[mnsgpwl YIRS EGUHD BB $mEREb ngMeAE hbdtiC &t R froduc@@Wek: Ppolymerization

e %to 64.5 nole % of the NBderived nononeric o
reaghipn svhighl tabesnplaco/ky gontadimgecthydernpowvitherpotyoneridatipm gnixture containing

DG g G O aT SRrB R Mo VB B RSHRD ey romoted by
a QlectbdedhtAPN 6OMAMBRE §ysRM land OB Qalf tRaL3unddPhesdected set of

of the NB-derived units. [0047] The H D copol yner
pobyorgpizaieen rwadtimeiondidigns-be produced via a pol ymeri zati on

ction which takes place by contacti et hyl e with .
0GRFS] \ PROUET o ES: B SR Eahaf A o e §] Foe"bdiPmerizaion
miRRkd ARl (EOBRARMBSs ANE tRO| MAmMBfsk ZAt tAMyEE SEskdrd habe been added.

general |y pronoted by a selected catal yst or catal yst

Alphstiemndrrdomatic hatwcpbane sueides haxanst @entete,sisepaptane, cyclohexane,

ool PEhE Ok TR BB TR’ hEh b2t e G fvent for the

poRRhY B b1Z aliktQrt. MIKE Yol ndrizefiod RExGATEAO BBIcSalBNBe iMEquid or mixed
catal yst or catal yst systens have been added.

ligpjd/sohid tforen dwrengathe pakyimeraytimosastivarrerrsdatit ther¢iexane,

tan i sopent ane, cye¢l ohexane.. octane, tol.uene,
080 ey AR RO Rl f ) R ERR P 518 . WERRe gpproduce e

E/DCPBOLHRINmEOEorhfsheRB! NdtBini Z RbIy@TeriBhtidnl hktholifEnclude high pressure,
pol yneri zati on m xture can qenerally be in liquid or
q

sluiiyx Belk| sugnensiosie bungrarisicad, gusalviéon phasp o preembiwtippthereof. Desirably,
r§acthon c r&i d out ther§in.({0049 ﬁ&y cgnventionm

soltu 1011 phase or ﬁul ASE ol%rnerlza 1011 gr ccsses van usg )
ypeof “polymerization process may be used to produpe

[0050¢ E/ BXIPRcGopRhY 6B o6ANPIONaRt Sarfied edul. usied YBihpadifcOmctallocenc
met hods 1 nclude hi gh pressure, slurry, bulk, ,

catglyspeneitasist syoiger edyantaggpusly ot g typp daroprdise dessribed. The catalysts

cat Q[%bh{] %111&% q’gmtl .ho%r ? ﬂ{)o}r}no%ﬁéorug bio\’futio%m sgléf.)ool{]edg rb?‘[sgd%%]b%%gtl%n thereof.

phase pol yneriza OCESSES can use

PoRehatirefibiz alaky @ @aiedganeial tontid@owan se@dcominugsd 8Gbach process and
single-site netall ocene catal yst or catal yst system
maydipghdagise pf] ha¥ tramdert ggeatsh SPBiCASIs.co BT pidherdditiyps as deemed

ap@gitagleiy géﬁ’; co%%iﬂugl?s iis etag{rsa %%geo% Ta‘h g]‘[)elggtn ?ﬁg? glgfn.ded to operate) without

supported,
intB@UptieRr drZabdation MByr BenGAE &iceatiisus Byoc@ssctoirodise WSpol@mer would be

sem -conti nuous or batch process and
one where the reactants are continually introduced into one or more reactors and polymer
product is continually withdrawn.
[0051] A wide variety of transition metal compounds, e.g., metallocenes, are known

which, when activated with a suitable activator, will polymerize olefinic monomers

selectively to produce ecither crystalline copolymers or, for use in the process and
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may i nclude use of chain transfer agents, scavengers,
or other such additives as deened applicable. By
W@ vBi1sMIeLUs i s meant a system that operates (oPCT/ES2008/060298
i ntended to operate) w thout interruption or
cessation. For exanple a continuous process to produce
a pol ymer woul d be one where the reactants are
composiiipnsaidrgini arherpbiersemdpplynero n€ympeal mprtdlacene campouads) for example,

D, B S AT Yy R0 LSBRAL e 5. 2001 0

enfRLBhAGITOhiclAdrS ikt heRin WheRrafdl vated with a
suitabl e activator, will polynerize ol efmc nononers

(0832 ect Theetatalysts pdweiuegsoesly heed or hst protlictioncdpbe EIREED copolymer

or, for e .n . the propcess. andconposi tions.herein, .
co BRSOl gER By STiEare RELPr e g 3aiagpon activation.
catt @éle&mgpgﬁynﬁﬁﬁe desggectirg tpesFSTc IR mRfer LRALINCAL hrBBuce generally

No. WO 2004/ 046214, published June 3, 2004, the entire

ampgpitoentoopolymerd bhaviag éh¢ rdcsirgsio PAIPEY ahé ragitiongdycomonomer contents, 7T,

f . [,0052] ., Th t al yst. d t | ' .
vl SAgaTIset 5 5t PneOFS et BB Ve oF EE B SRy comprises
thdsBi WhithS GlcOBHAL Nubieatclr b dacduutahadd, osRMchBERRRfISorenyl (Cp-

whi ch, upon activation, can selectively polynerize the
flugprag | ftiageitipy pwial gbmpowrsomer s herein to produce

eral.).y anmorphous copol yners .having t he,desjred. DCPD
O AT DB A BT Eh Ci U prEE Py hzion o produce
thdRIDRCRID 36pIMRineinésimpdats SHE1 Bdtbinatle®olyR@iAfion process can be carried
nmet al | ocene catal ysts conprises those which are

oubin; agpmdinuensissirtet dankd canton, hatgh seacton e d plug flow reactor, or more than one

cycl opent adi enyl -f 1 uor.eny Cpfluorenyl) transitio :
re PRI RS of oBBIFT Wk T, b, P RALER v, fnterna
coSIY eRatingd) afd tHethobnittfeddnBa Pl MERhbtARHOMR d 0P rdFiOsHIeE.
t he E/ DCPD copol yner conponents useful herein, the '
(0054 y neFhe BARGD sepdemer maieriple femmnad wighio ke pelymerization mixture may
contin s stinred tank reactor. hatch reactor or.a .
be P e e Bt A B ol Pl FE BBy By restize he
E/DUPBREdpS it dosiphdid herbhe SEor &@Gip®y, Shd TR mb@\¢BpolOfeBterials can
not have, internal cooling or heating, and the nononer
befrreeiptigigd drommrhe metynissizaten sxpcien maikiurg esiagedl sultdds 4pent such as
me-[lli] %ol:JaI%[e) cafRP %exge erre(iTQltaef{l'tratliosn.f ?ﬁenFe%ow 1rt Irnrgltt I?l can then be further
poa} ynert zation mxt ur'e” nay he Tt ecover U Therer omrby
washad, sétbicalitetcdonviidre@ Bl dsePar @blids theddsed eopdighebdbmponent in
reali ze the E/DCPD copol yner conponents herein. For
a fasoa Ml is pepblg prtheprosewdictader material s can be
precipitated fromthe polynerization reaction m xture
hgtomesigiRodyher Gupeprinestich as nmet hanol and t hereafter

overed vig filtratjon. The recovered materi ca .
(04S3E b PN e PO, USFE- Br kS mr?%{fé%gljer?la- {9 11eBRethe polymeric
cofpBsidbiseledeh R QVistapdiiat dSaiprRfiecCORALYRRE SoWMAN@Rkerials.  Such
in a formwhich is usable in the process herein. B)

maktrids arceir¢querdy ymerphGosrpolyelefins or polydienes made up of monomeric units
which can be derived from a wide variety of sources. These elastomeric materials serve to
impart favorable impact resistance properties to the polymeric compositions in which they
are included.

[0056] The elastomeric (or in alternate terminology “flexible”) polymers used in the

process and polymer compositions herein can desirably have a glass transition temperature,

T, of from -80 °C to 0 °C. Alternatively, the T, of the elastomeric polymer components used
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[ 0055] A second conponent used in the process herein
to formthe polyneric conpositions herein is a

W@oposisst conpri sing el astonmeric pol yner nmat ePCHIS2008/060298
Such materials are frequently anorphous pol yol efns or
pol ydi enes nmade up of nononeric units which can be
derived froma wde variety of sources. These

hewlimsanormgé tromat7dr iG@ics-2s® G eont even pam +7¢F 20 oo abd €Ci nfhce telastomeric

N R Y R e —.
of Al RERAL GistI8ETE MOhO@Y¥xhibik §HakPlrEnsltiROLWFBIfrs $EY _Vhl'ﬁg% P@ling within

process and pol yner” conpositions herein can desirably
thawavgesapgtifist hercmheford fom thesepetasitalsr e, g, of from-80 0C
0 0C. ternatively, the Tg of the el astoneri.c
10450y o s SRRt PR S AR ts el o GO RPUI &Y (e ghgocess and
potyfn® BfapofitiodY B&tcfn &R b GasBiont® forta @ Wide vARBty of olefinic monomers.
el astonmeric polyner materials used herein aré, in
Thepetn, foiediampde, &s cofmpaxddodfanommeris| wgts damyddefromerolefins; other linear
urgoses of.thg. Qesent diﬁclosur? 'f‘th%¥ exhhpiﬁ. lofing:
or 8?‘2{ ST IRSliei iR Pt BUaY M1 VaPuRST I &F PPRGYCHC MOne-oteting:
coﬂy‘u%z!&bd_ﬂ of Eh@nfc@igiﬂgﬁeé,pl%af bedoRgheinBgfdicecydic dritgeyclic dienes; or
materials. [0057] The elastoneric pol ymer material S
combugtians echpremaenosdr iynehe Thesscrdastonagres maleyipls can be homopolymers or

C ositions herein can be fashi d forma w de . .
rarP 8E blogly Sgpaly R it disnaine BE-rdlidcoms ot ey pf cgeanic moictcs.
A REMBEM Tl SR JonRERhaterialfbf thed@pd WBIEh fak ORehrl HepilBic described

ot her linear or non-linear, acyclic, aliphatic or

in gicatent¢tell . Patshhio. 4;9b8,ﬁ;3 ol icb@s; i}l@g@pra@ed herein by reference.

o-olef ng; copnju e r__non-conjugat.e | i ngar or o

O PR asnc R MR &Rl B pERMAT I bnBE uffoa herein i

ref&d¥Rtcd Ayl fRX$H1O Ly dlOSSEnIERMAITRT cdpoP@Sers I&ﬁﬁ@siﬁ% @s EORRIOE Gomponent,
mat eri al' s can be honnpoléggrs or random or bl ock

a exspwisfine eempengnivayd ahseolséingraatnoagniobavangd Bhier 2Q gpiben gtoms.  The

organj c mpieties. A nunber of elastoneric pol r
et AAEHCEEP B v R ConSlp DR e B3 B ot 7o 0 99 mote
% 8eselcopsidmen greater detail in U S Patent No.

4,918, 133 which_ is incorporated herein by reference.

[0059058] Tleney ctaodefmnsased oo sedhaenpelndrs caye [ reep@plghbe selected from
.ca tilhzed herein is resent by f hhb.€e 710 .
b"@?@ﬁ%éﬂ@F?%PﬁnPandon1copoléﬁgfgm%%wg%¥§¥ﬂ8b§%bgth&léh%dOdaan
hec@FPIOM&RAN,1° 81 Ly ool € icpmaenset and aperdacgt{dB,1,1°°,0%7,0%"%]-4-

conponent having 3t bon atons. The
pe@tﬁwe@%@e@&w%g@% il %&9&92{]6hherxamf@m;ct@9mlywe%@,l%sdrﬁ-decene; and

) i . e % p 0] .
GRS 8 AT L Ll SFECLATES v
cy€lablefih @fat@¥apdreconstiss €@t tladolt 9Md 40 mole % of this type of elastomeric

bi cycl o[ 2, 2, | ] hept - 2- eneg;
polymdy compeRN| t et r acycl o[ 4,4, 0,1 2-5,1 7

- 3-dodecenes~ h I 8, - B, ~02-4.0
00y - 5 PR aaRCE e PEE AR Ri B sl corg it gt or Barmpte, be
scléald 4romp préBdace nebut@RNtlagyedne] 6.hexénd, 43m6thQR21-pc8ne, 1-octene, 1-
13] - 4- hexadecene; tricyclo[4,3,0,| 2 5]-3-decene; and
dodecene, 1-tetradecene, 1-hexadécene, 1-octadecene, I-eicosene and mixtures thereof.
Random repeating units derived from these C; to C, a-olefin materials can comprise from 1
mole % to 45 mole % of this type of elastomeric polymer component.

[0061] Another class of useful elastomeric polymers which can be utilized in the process

and polymer compositions herein is represented by amorphous or low-crystalline flexible
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substituted derivatives of these cycl ool efins. Random
repeating units derived fromthese cycl ool ef m

WOoreioenseBe can conprise from1l nole %to 40 noPEI/¥S29H8/060298
this type of elastoneric polymer conponent. [0060] The
C3 to C20 a-ol efns used to form such copol yners can,
for exanple, be selected from propyl ene, 1-butene,

olefinpe capeiyamers chepomeg adlawst twd cdmparnte velccted disne the, group consisting

L P T A
20UkBch &t8HdsV eshichr @FblyAR$e afedint Berfedd) @ny@bRE ?ﬁ%gé‘ itcéﬂo‘lyrner rubbers

can conprise froml'nole %to 45 nole %o ype
(EBR), ethydensrreolctin gopgipecr odtrpored tprofyddeid-olafiotchpelysicasbbers. The

okt REL BB RS 5 ke e st Sl g e, 1-penne
1-KRBAE ISR Dy eABRE, RLRUSQRd lIQWcedyst al | i ne

f1exibleolefinic copolynmers conprising at |east two
[0@¢hponefhhe melkecated of rethmlerse tog wealgfie amshe tetydensto-alefin copolymer

g W st RBRaneS ik FRe o F6 08ET BEncn She s i the ranee of
frofP BON7Y B 03/ R 0L cléh BEMEIES0 &S 9Y/6 eNBreR RPN BT BIROPMERY this molar
rubbers (EPR), ethyl ene-a-ol ef mcopol yner rubbers "and

ratjsr eapyliedndhe rnge ef framdOEWI tpHer10; wibHe mdien Threo-gledine rn these of four or

such, copol r rubbers can be.sel ect f xa e,

ey oSS BOPERES ORERIR a5 B FRURTHER G hemt RpE ISP

[0d63PENt BRE molarOktie N6 prodyknéles anslefibh ARGRE phH®yI8RL@bIcfin copolymer
ratio of ethylene to a-olefmin the ethylene-a-ol efm

rubhiwpotapradso vagp depondmgronihe yynge peHdiongletins, thiukistgepersllpin the range of

th -ql i but, can ner.aj | be .in the r.ange ,of.
fropf S0 354 B e ERIFHIR Thitha Sk G kP RAR fRLip the range of
frok 80,80 Qb ®OMO| $vhAIE GMEERE o-d1bfiSs &0 iRsscloAtfive dFafole@aitdn atoms, this

t he range of from 50/50 to 90/ 10, while when the
madargrf Fasbaindhe roge obfromsily20te Yor.e carbon atons, this

0f3he TR LGRS Bl ot B 080 Sl TRLABHER R ascrived
md’ ARY b€ Beft-AoQifiefl i coMRatiyie FfadhihidRith, oarxahsle, #amy0.01 wt % to 5
depending on the types of the a-olefins, but is
wtgéner avFy fram tnle witdngle bt Yool smafs gnenengsy scleatped dronhensaturated
co B 5o R phP, TARMTY e SRR Bt s and
dedvivehaheeef whidte coil ¥Bd €of andficaAioansst tidiethyl®kiropylene-a-olefin
ratio can be in the range of from 80/20 to 95/5. ) )
cop@pmal rathsrseherginepn inshusisysusheunsatvented erbprylicopafly geracrylic acid,
' f ' Y. L . :
g ERRIE AUSESL TR CLEIBRPIRRY Y L3R DR cgponic acd,crooni
acidX assptoRonif raoi, An® hawke %6id"0 (&dvtciicPEloVE NhEpoFreRk-2, 3vdicarboxylic
%to 4 w % of graft nononers selected from

acidhsadfeatedvesahpiel pich acias halidegepmides indides, pahebides, and esters.
SOGSROES B AFoNIE SRS R Y g i
anhyide! heytrogic- philoplyidenendoalcefyll nmaleate, dimethyl maleate, and glycidyl
maleate. Among these materials, unsaturated dicarboxylic acids and derivatives thereof such
as acid anhydrides thereof are especially useful. Maleic acid, nadic acid,” and anhydrides
thereof are specific examples of this type of acid materials.

[0065] Another class of useful elastomeric polymers which can be utilized in the process

and polymer compositions herein is represented by flexible olefin/nonconjugated diene
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copol ymer rubbers herein can include such unsaturated

carboxylic acids as acrylic acid, naleic acid, fumaric
wa@eood/15ased r ahydr opht hal i ¢ acid, itaconic acid, PCT/US2008/060298

citraconic acid, crotonic acid, isocrotonic acid, and

nadi ¢ acid(r)

(el ?<io-czs-bicyclo[2,2,]]hept-5-ene-2, 3-di carboxylic
copdiaiprs eandprakeng wanéoncesjughied gbénes oothpasntend dhakistigso components

anhydr i nd esters. Speci
Sels%sﬂﬁfpay PRI GRS e A L @iyrpmponent, and a-
ol &frﬂlﬂ)%entg@ﬂaeﬂng‘éﬁ% 207&1@619 afdRRY ngcﬁ%opﬁl'yhfe?sczﬁ@'lﬁ general cthylene-
anhydri de, nonorethyl maleate, dinmeth nmal eate, and
prtgiymedwnenmbe@m@f (GRMY wh@smemlﬁxersaleﬁlylwsam@ﬁawe@le copolymer
i car ic acids.and deri atlve t her uc
riher R ay e Tar 85 ol BhpeERhrPy TPl ol garifias which can
beaBkdin MR 6leAfidderle! dopBRth AN tfIdedRS sdhe hR@dia®f Bsted hereinbefore for
speci fic exanpl es of thls type of acid materials.
the[@@ﬂ@]le gdonrhpylend eopolyofer ygldfers. el ast oneric pol ymers

Cg sf@%ﬁﬁ)lﬁéﬁfl‘ﬁleﬁ ﬁggel ?%%Ipoglggﬁq‘égﬁ%ﬁa&?e o %{]qugne-diene copolymer
rulﬂ*e@é‘ ntmansen ugakatkadi copsiopel VR8s C OB 81 Rbrln-a-olefin-diene

nonconj ugat ed di ene conponent and at |east two
Comim@h rssaclade adydlicolmanh er grangped opicenjpgajedtlicaps, such as 1,4-

et e one | ene colr
he§idien T tanEnT < a0 RS aiSes PSR s R aing, and 7-methy!-
1,C00R0di¥RNEr Sary © ciyﬂlcgemlﬁﬁ%lonﬁ byl en@piRPY bshe- agli enecyclohexadiene,
nmononer (EPDM copol yner bers,
dl@pmp@ﬁ@em ot-winyld rcerﬂl@h@mgl mhyltemm&’fgméﬁws 5-vinyl-2-norbornene,
5-%%1}91?(1}&? & fnorgorglneef ng Ffene%o e{l?fe plgo(rﬂrggy E grbomene 6-

eh” Canbecuse

chioegtti pﬂ?leﬂﬂez -héBosRAE mrdﬁgdﬁblﬁylidleﬁé Sdlorbornene 2-cthylidene-
herei nbefore for the ethyl ene and propyl ene copol yne

3-iﬁ<am9@y1§iler{eo‘i)6@tpoe@amné -propema- M@ﬂ@owﬁmﬂeﬁﬂ@ng cshese materials,
7-%1{*%;?1 %yoc?a%? n@r Pﬂﬁlexa 1ene oc‘%é)cﬁeney glg({ cycfl}'gglr%n-tcﬁré]ugated dienes such

ene-a-o copo
as srdﬂgyideﬂeez-narwrﬁéﬂa mvﬁwzqmmm&&r Sidibgese-2 melbsdene, and 4-vinyl-
YC|IC | i near or branched non-conjugated di enes, such

1-gyslohexencrex erpeepkdy usef@- oct adi ene,

[0(%'7:]:3: R’Y+ L]fllsaé agf gt Ieng tggtt-orfé{flinr 1110&180621%61%%! Er(])?e'ﬁn dgﬂgne copolymer
rutsbeesm \BIHE Hep@ﬁdﬂag 4)n0;lsié3 nyphcasﬁme @ﬂ@ieﬁﬁd @u@éa@g@ﬁmny 88 the range of

| -1-cycl ohexene nethyltetrahydrOIndenes
fr05ﬂ Wﬁ lta QS/ﬁoM@nﬁ%@-oi@"m myenYiRAsethzs melepsitipegia range from 50/50 to
9023 O”E\RIH&I S éleﬁgg %rtﬂ]oes of four Sr more carbon atoms, this molar ratio can be in
sopr opyl'i dene- 2-"nor orne B
thee Pdﬂgé CtSfEfrhm| 8®20 oI Upemyd -cBntléﬁ)tf bpriedne component in the ethylene-
2, 3-di i sopropylidene-5- norbornene 2-et hyl i dene-
pr@yﬂ%ﬂ{wq ethegee-g-ohefipdicne aapolgner rubbers can be in the range of from
I ¥ , d o/AnONg these material s,
Oé% qoqﬁgﬁ’%(%egm?ﬁéﬁgﬁgﬁ)ﬁﬁﬁﬁ%éxad i ene, 1, 6- octadlene
[0Ge8] cytIle omolan -1 ugqirepbzleheenes(x&mhl df the propylene-a-olefin-diene
5- ethylldene 2-nor bornene, 5-v | - 2- nor bor.nene,
copplpehibbais can yaphdapsediag oaﬁkye wpw Al the_o-elpEins hek expgenerally be in
I I I

thi{aﬁéféiﬁig&%l§0/5\() tP%? rTSIUI XVI% ﬁgﬁ% % e{?ﬁng‘? Lhth nee?%hﬁsora&ar ratio can be in the
rarg@ud] fyore50/50 to 90/10. When the a-olefins are those of five or more carbon atoms,

this molar ratio can be in the range of from 80/20 to 95/5. The content of the diene

component in the propylene-a-olefin-diene copolymer rubbers can be in the range of from 0.5
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rubbers can vary depending on the types of the
a-ol efins, but can generally be in the range of from
WG080504580 95/ 5. When the a-olefmis propyl ene, P€TUS2008/060298
nolar ratio can range from 50/50 to 90/10. Wen the
a-olefins are those of four or nore carbon atons, this
nmolar ratio can be in the range of from 80/20 to 95/5.
to Theotot entveoffranh8.5db drmeole dhponent i n t he

e PR a—
and Qofﬁ;ﬂe? co/ﬁlpgiltl@ﬂ‘seﬁbrélﬁ QM Pr3chted 5y MRkHITAichd %ﬁlatl-cr@?nyl copolymers
mol ar rati o of propylene to a-olefmin the propyl ené-

selgctod difom ticegreuie opiwiisyimgrofrreidven somdmwrwddé@émmm@'rmrs each said
the types of. the a-ol efins, but can genera e in

Covﬂémﬁr\éﬁal@plaw Mﬂ%‘%@i%i Highe SPmPoRghg And a %{Oﬁa Ef mipyd hydrocarbon
thpBRne N8 wdlNisSh bgdmdtib® pfoANcBf tHesd Bsholy@R@s ShicH ool

° 8/50 toV§O/fO as&engthé apo e%ns aré ?ﬁgge of flzec%rynwmzne

masb rcemeEmio ncratsnisd bngrrm@Haﬁa@gtq blogkrcopelyinrer triybbers, (d) styrene-

o5 Bherl R0 P oihas B Risa RGP B RE SR, e Der rubbers
ﬂrmﬁé.ﬁo?@ﬁelagréﬂ% 3GIER e@ﬁﬁgﬁn@f rdbbeR) @g&nﬁﬂiréébnﬂiéhest%ne butadiene-

or  even TfromO0.5 to % 0069 ot her cl ass of
stywiensf Uloed aeapohmmndrc rpbheym i(B) vdmsrdcmectlawdb@tmneﬂsqmdna -ptyrene  block

0 a mer conposi t I e

copogl&ng %%Eeéra, %{;idqfrg%g%tpg o PISAYISG nggﬁ?tba%%c’qwd/or grafted derivatives of
QQ&?%%&@{$M&%hﬁcted fromthe group consisting of

Suran on1cépo|yners and bl ock copolyners, each said

[0¢7®bo! yhes m@kﬁﬁmm@ﬁfgyran@ tnputgdicegdindihe ﬁ@r@@rﬂpmdeme tdack copolymer

aronatlc drocar n_c
e st R B ChBETN BRI R Blgy R MBl: il of styvene o
butdRab ){Messtﬁeﬁeiﬁﬁﬁlﬂle‘ﬁ@-@ﬁ@éﬂeymbﬁ@E(ﬁﬁ)‘?ﬁh&{i‘ubyers can generally be in the
styr ene- but adi ene bl ock copol rubbers, (d)

rargewfeﬁﬁ@rnult/% it@98/40st Yhedeerpt @ lpowmzwmr of siytraesin qeel) block can
genﬁr%lﬁi ﬁee i So%ne e fl%]{ T liR%) E%Iggk éiotileg @3%? of é%%glrerlzatton of butadiene

in bwlmmh%dn@ahéy B@Brthblhﬁ@b of ﬁ@hyrmezotﬂooc k copol yner
rubbers, (h) hydrogenated styrene-isoprene-styrene

[0y ck Ehﬁnm%@ﬂtl¢ @blybirene @n@omrﬁlye tfa fhsattegneisoprane rijpekecopolymer
ru‘tgb%{r]sc%:a{nggeanlel b eeflgldt/h ﬁr%ﬁaffirﬁ é Yoaﬁg)tllngﬁf md aqrhratlo of styrene to

1sotp@enbl.lﬁl&db %@Qemdﬂlsblblenéhtyfeﬁiﬁ%lbﬁi a@bcﬁﬁﬁetbhtb@&s%ﬂoéeylﬁﬁﬂy be in the
rubbers can enerall¥ be in the range of from1/99 to

rargg/ of ofrormhd99ip 40/40at Tlee desrse pf dpbymasizpiamaef siyecnierintdgeh block can

ger?éer@‘?Q?e n%%?%g%’l}? =Y 1608 RbOSi 2 %%% ; Op@g?%%ﬂ‘%}g& isoprene in

he rangé’o rom

ea@e@baec@fgeﬂeﬂanmemzaielr@r[geafffﬂinyn@ftezo @oeach bl ock can
@;nerally be in the range of from 10 to 5, 000, and t he
2 r eeTlsF r%ﬁ@aﬁeéatstymedwtwmoﬁtﬁﬁ@e i ploelscponglyagr rubbers are

co?cgésnfl%e qﬁﬁ&ré ge?e 12(9% ][@cg?ﬁr gegtefug_ Ot'ﬁ]e 19[ }regl% i)%}agp 8% styrene block
copdlymenarbbsBpire @ertﬁl@q{ydﬁi@éﬁﬁty(ﬂeﬁd the welght ratio of styrene to butadiene-
derived component can generally be in the range of from 1/99 to 50/50. The hydrogenated
styrene-isoprene-styrene block copolymer rubbers are copolymer rubbers wherein double
bonds left in the styrene-isoprene-styrene block copolymers are partially hydrogenated and

the weight ratio of styrene to isoprene-derived component can generally be in the range of

from 1/99 to 50/50.
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rubbers can generally be in the range of from1/99 to
60/ 40. The nolar ratio of styrene to isoprene in the

W@ 2008251580 sopr ene- st yrene bl ock copol ynmer r ubbRCBHUS2N8/060298
generally be in the range of from1/99 to 60/40. The
degree of polynerization of styrene in each bl ock can
generally be in the range of from1l to 5,000, and the

[0073¢r eeTlof arpolatioremiyt hydroearbén-teypgaserediene black cépabpkers ascful herein

ner al | e in the,range of f m10 to
Ca'?ﬁavehw HALIEEC gt%%l%g SystehicBngs gt@ﬁ%l@%g by %gl’% Wik anges from
509%5%“%%“2 09'@@@(5 %/rﬁ&l@ 6OBRdY Bf 10106 %n&@%el' Gb(ﬂ(ﬂ}é)béx%lole The
bonds he styrene but adi ene- sg rene
dem@‘rymfwhme hl@l@b@mlsan@s oar tangk Ifyonh P BOag elnb& g/dma,n@t ¢vea from 0.88 to
OS%F ratio of styrene to butadi enederived conponent
éﬁgﬁenerally be in the range of from1/99 to 50/50.
(007§ hyﬁﬁ&g&naas%%f%ka&hﬁaﬁstbﬁ@m BOIS IR} YWRIIE chh 86 ltilized in the process
copol ymer rubbers are copol yner fubbers wherein double
and)opdls(meef t:omppsutlmssﬁlyrean eisi sapewntds tby'r en®rphaisk or low crystalline

noFBRTETS oty MEHETS dhe Dyate Bl PGE s Gibpbifa hogigfo ymers.  Such
hoSRpslyaicty ahe Hyara%@ﬁaté@n@ﬁm@my&ﬁe@gncaf{ 9Rc1he, Sk RRahPRY %hbstantlauy

The aromatic vin dr ocar bon- conj ugat ed di ene bl ock
ata@bpopqlwemylfgef molwaeiuqmec applhlavmelae why diogeraiet agdybutadiene  and

TSR Sbr oy BB o Beuobo Bo0 o1 B 16T BHCY ABRoromers seful
hereth @Qphﬁ/e@‘lv@lgh@aderé%@(}n&g&lﬂ/ WBikBt A@%s deAsirky b?fGPC which ranges
t hese bl ock CW? gners can range from0.80 to

froga é@ﬁ%g/nmle@v?e /oBg ot eveD. fgcsngﬂ)@ﬁ@g/r{l@@m} omgwefnnole
f useful. el.astoneric

o7 e RSRle SrBRLATRG BB TRIR  RhGEnERD 488 he clastomeric

hoﬁﬁb@llyﬁletsshdr@lﬁbaﬁf%ﬂ&@%ﬁbd AR H[I!h&ki}‘ile@é prép&itey shdbloléf copolymer
honmopol yners, as well as the hydrogenation products of

rublises gah Qh@f@QIgyﬂffémdlf&ﬂclh qqomml@n $lsommthh§<ure®g@n@s &gm 0.01 wt

% t aogt) @{% 8y0g§ e{v;g’/lb g py(;) eneu)}j ef‘(’b a }y@ t monéﬁ%%st sae?ei,clteﬁ flré/rn unsaturated

caibyyiegedas ef deelaied ﬂCBr&ﬁe %ﬁbféﬁdﬁ@s@@rﬁﬁﬁ@d derivatives for such graft
pol yi soprene. These honopol yners and hydr ogenat ed

magbligaion ;afﬁeﬂlg sm%ﬁ@ thoﬁ% hereimbefere despabed wikh gespeed e magdication of the
etmlnéngcularle ei da(ﬂe aslnea§u]§9 by GPC whi ch ranges
m 508 ? e'to ﬁ583853 or even from
[om] 000TRY m@fealﬂemr&d@%b@@wagfoﬁpltypes[ 80 ébktoffeeic apsigmbisCwhich are
vi nyl / non- conj ugat ed di ene copol yners and the
usefphiy tbmrQC@SSrmmmeﬁ@m befesy @e gl daomparateriplkelhey can be

prerpla[e)eb d&h %h\g&%bn R ere g¥ g?]tyﬂl%rlam%ltg% Er]'}p%g]g %té{ [Tﬁ)es and flrnounts of their

can al soO onv

coﬁs’tﬁﬁﬁn@ ncdﬂléﬂa)mefr@ rusﬁigﬁrﬂﬁdrﬁardf RMrler{Xhtivd t‘b’@ﬁrﬁq&s\/\ﬁ l%any of these
or even from0.1 w %to 4w % of graft nono

e %Wé@atﬁm@ﬁﬁmfmfﬁtaﬂﬁ agzitabignd eandbpgyie fﬂadﬂy obtained for use in
the dé oces 'nH Bm, %Igﬁﬁ&% I’here%i“ %?abs om&§ pgr’clflcﬁgﬂy %géfgl herein, for example, are

Ives
rnarketed under the tradenames Vistalon® (ethylene/propylene/5-ethylidene-2-norbornene

terpolymer), Vector® (styrene-butadiene triblock copolymer), Kraton® (styrene-hydrogenated

butadiene diblock copolymer), and Exxelor® (maleated ethylene-propylene copolymer)

C) Liquid Reaction Medium

[0077] To carry out the process herein for preparing the desired polymer compositions, at

least one ethylene-dicyclopentadiene copolymer component and at least one elastomeric
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nodi fication are the sane as those hereinbefore
described with respect to nodification of the
werivghsse) propyl ene, and a-ol efin copol yner rRGDES208/060298
[0076] The herei nbefore-described various types of
el astoneric polyners which are useful in the process
and pol yner conpositions herein are all known
polymesrdoaipenenthkgthcamnhdvanpefersadedribed, cambemtlaasd abgethemi@ra common

o BR L FLR A SpREPBLLBLE YRS, AP LS i which o,

of PAL YPBRymEAlcbRPoh&RONLAUSS - suVBRYibRl td NBRARRhARIOMRT béntacting with
materials are comrercially avail able and can thuS be

hydregdi.| genobtlnimée frovenasef e otmorsrappeasiatmitydrogenation catalysts. As
cOo sitions herein. .El astoners rticul arl ef ul

deyZiPR frory BT ecit e gy RydrpRen wid Nydinsenliner el iflgenerally be

adYB BloabOfdnkacted with the common liquid reaction medium. Thus the common liquid

(et hyl ene/ propyl ene/ 5- et hyl i dene- 2- nor bor nene ' '
reactipp ologdiven Will erdralty egmifriteyar entabletslitugneti (erge 2 redchpwe@lvent) in which

BRI L S YR 258 B YRR Bpended o
disﬁgﬂ;ydi.er(eop9@?&@%@@,0@!%&&{ whioh ddAWd pReaGHAtO®M the reaction as a
dium [00/77] To carry out the process herein for

reastaap and righieh domiess theeadnprody hgnidctoaploi micdiven isrefpaedsto herein as a

oSS AN SREsh SUFLAE TR, SAORLTE FARBRTRLAAHe rscion

mdiR. Wil aE @k Qurithe 5€ EdRFIdtel Y @BsoPedih a¢ Bscig Qlifhgiich B liguid.)
comon |iquid reaction nmedium Such a liquid reaction

[0078di unPwitable disaisalr rgackien splecitninghide lprgsaidligfids which are inert in the

| ymer. component.s wil |, be .susce tigle tg .
rednf Qe B By e aneact IR Py ioBgth oisns o pgetion solvens

is hRahthBatthe Ie06R RfsoBREt QbcsMf AcRRPIASY iadfcet the hlydrogenation reaction
hydr ogenati on catal ysts. As described nore fully

relpigycefon 5 tabpencp A dogelneydirrense thy deatpeinatdforpncltdapgespigd reaction
pnﬁﬁkk generally be added to or contacted with the
conmmon |iquid reaction nedium Thus the common liquid
[007RCt | QuthnRekabld ikt lor@@nesaldits eapichaR @oSbii¢ ahli®carbons such as
diluent (e.g, a reaction sqlveg%%)in whi ch the
bepzeget afplecnandxpleness  dgpapmnitide. s (fbfpraleengencal ysdichlorobenzene, 1,2.4-

- I.al ' dj p
trl{@%rr%{)%ﬁzre%%glgtgoﬁg%%:e;?ﬁ%o\igﬁaal&ﬁ%&gﬁ?%ﬁgraeg é%tufﬁ%{ae a{h%%gtlc hydrocarbons

hapiag tfiabh PBOHE 6 Fo bbsut PBaCibAR, Afchaas’ 8@dhaRineaRalopbiadll hydrocarbons
forms the common |iquid reaction nediumis referred to
suglepemethydeng chderideeds2-dishlogoethangc totgghlacthane. chderefprm, and carbon
N ..ot . : i al i i cti .
R, PlicBLaL 0P S, ML S PPASH R v
aliphasiei ddhees Wichtussetedhydrdfin@hl ddiktdr@0oi8]lerfaldi df albientslot steddrBs may also
or_reaction solvents include organic |iquids which are )
bejuilized hejeinda foray thej ommencigiped reagjion medpm.  Bspagipdly desirable organic
i : : . . ¢ N :
fEHE 15U, 60N D M ARC: 0 [5REH s, crgporochne
chidedtehesnepusl mixadrbeterdofie hydr ogenati on reacti on
relative to its absence and does not increase the

D)f or matynitt (mpRitoh YiEReavateeecdeact i on products.

[0080] The process disclosed herein is one by which the desired polymer compositions

herein can be prepared form the two types of olefinic polymer components hereinbefore
described. As the first steps in such a process, both the E/DCPD copolymer component and

the elastomeric polymer component are co-dissolved in the common liquid reaction medium
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[0079] Such suitable inert organic solvents can
i ncl ude aromati c hydrocarbons such as benzene,
WO 200850580 Xyl enes, benzonitrile, chl orobenzenePCT/US2008/060298
o-di chl orobenzene, 1,2,4- trichlorobenzene,
nitrobenzene, ani sole, and phenyl nonane; saturated
al i phati ¢ hydrocarbons having from about 6 to about 20
heartisbns , desardied as Tl cligphé xeavtion ra¢dgms naite dhd yao qedyrbensomponents
.such as net hyl ene .chl ori.d 1, 2-di chl,or han
il P BRrSE betranebicalsf o Rindii SRR (o B bgenate some or allof
thd @lshREEPHeialsaNehin BRI bAGoh A ddiurh NUpBR @%Fﬁﬁ@ﬁ ¥t 4@ hydrogenation
functi onal E/ DCPD copol yner derivatives, aliphatic
stept ther sessltiol lasiregsnatetlynyhenr amaterivsxeanr dendre bd-pragepiefed from the

. diluents or.solvents may.alsa be utilized herein. to.

liaRgh o8 TR MeqRi o Wl e hrbunr CQEYRSHIORP Piyin.

[0683$1 I aBli@iPiaddindin&Pliy @ tr8ackioh nsBurReh8IFMDOPY &dlymer component
o-di chl orobenzene, toluene, cyclohexane, o

and ¢t destvroervepdizmer wilhborddsenn enegrdanvd withxtha pegcess herein in amounts

t hereof. .D) .Pol r sition, Preparation Process
relp 3558 il OBIDHEER (EBUD SR RAleCl T PETSHE B dufiged use of the
hylifogetRsd HEHnRS! HiosiEiBRPOBich Ii9NS LB} Bopadtififited out of the liquid
prepared formthe two types of olefinic polyner '
reastpm orvdins  Hor dydlogtmrted erepiseipetdd palymdseombmeationy whish are useful

oo Rt e R e R ol e MR GO, SR EEBREBhcopotymer

comPohdh@ t€ BETEIAsthineitit GolyaRE tcbMpon@icHirieh@hPefnae rom 99:1 to 50:50,
described. This liquid reaction nediumw th the two

wighol ylie romoepoliend scasition anediumt halteinativaly+ Henweighj edioeef E/DCPD

cobfrPRECRRBARYS 30 RISl OByl BARORFLYE AREREh 355 0 coao

withedl theBordRani fedRaefidomedtint he hydrogenation step, the
resul ti ng hydrogenated pol yner materials can then be

[0082] pr eEhpitetat emobpiorf tthe IMVDQHDJ angd aelastomene dlolymérnmakpsials to be
form of .t he desired Lynmeric co sitions herejn. .

GBI eI n T SO 4ol A B Bt iy ogemedium. e

thdE6£2ei0 Regnydificnt 6FROINERT candatyhwiklyasPab®REH 6f B yiFRkic reaction
wi Il be added in accordance with the process herein in

solyawiuitls generallyl be utibzasawhordehter caippletely diseditie on upiermly suspend or
. Lr erti i nt.end e .0 .

Sy o IR e i BUEM RS i oot By Fyeauenty, the

E/DOPDY &6 @hitahetic polynf chMm@ohdn@liodbd @aetibmiize® &iill®ompeike from 0.1
hydr ogenat ed co-preci pitated pol yner conbi nations

Wil &h @0 pieral Phag they tofah cpsE arodiradcten sediionuAdiematively, the
E/B@!Pﬁoaln%feltl%%m%rﬂzgpovl\fﬂlgthéonr%ﬁaotn'e&s (l.)% b H‘jdr‘?%é?%%a z‘;ﬁ—%)tglc%g%gmprise from
conponent to el ast oner1 ¢ pol yner conponent” can

0.25ewevéll %oyto riarno et/ 610y &ahd tétel &Parhéh lighidhieactioh en&mD Or, they can
liquid reaction nedium Alternatively, the weight )
comafipoirem 0 (heprylce il §-Reyt vobipefiibatotalgommn i regction medium,

O T EEFR N 8o AAS5, LIRS 089t B o
meligrbin theo fmddiem F/ibCiRIdoatadce | aish offfer proc@R| fierein, natlerdcalksbjected to
hyél%ggfation conditions which are sufficient to at least partially hydrogenate the residual
double bond moieties within the E/DCPD copolymer component. Alternatively, the liquid
reaction medium with the two types of polymer components dissolved therein can be

subjected to hydrogenation conditions which are sufficient to completely hydrogenate the

residual double bond moieties within the E/DCPD copolymer component.
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hydrogenated in-situ, relative to the total amount of
common |iquid reaction nedium e.g., the organic
WO e@stswsso di |l uent or solvent, can vary wi del y. PENUS2HN8/060298
of the organic reaction solvent will generally be
utilized in order to conpletely dissolve or uniformy
suspend or di sperse the polyneric conponents within
[0084¢ | i Eypickllyeapartiain hydtﬁg@mtidﬁr eduénrt IE/DGPhe @pmr amdll involve

ol £ qnents § be fun .
hy RORER R Sk o0 O BPOBIZ0ga 6796 16500 obi Obd Gy DCPD-derived
coﬁﬂaﬁoﬂl@ﬂs AomBRaRE: hilif 'vﬁtlﬁl? Ad cORbIPRE! WRich have residual bonds therein
Al ternatively, the D and el astoneric pol yner

priov hpbydrngenation. béompéht@ @edmg@mtlpn -of itha) EGAHPI2 aopelyser will, of course

0,25 wt/v 0.t f .t h t al o
ST Pt orl e T %50/1‘?085% GRS RSRr its within the
copd19MeOwRRh Wald/ RkidYat vdndOtHrdh pMEH to ARichot al

coimon |iquid reaction nmedium [008 ] ce both o
[0(!&5|] ymein @@ﬂmmélm oflits ptogess heir¢ing the teﬂeétmmomponent within

d t t he nedi
the Bl FesbEST RE Rl Rt 4179 ponbin i bt B P BE SIS astomeric
co%&?ﬁblts' N $haMTick bl @ o fdiEAC it sich a8 eltﬂ%ﬂéfe/ﬂi’@ﬁﬁétﬁzl/i -¥thylidene-2-

ydrogenate the resi dual doubl e bond noi'eties wth
not‘th)gne@/e pDerphoago(eygreVigalopo @il ) oAl etlerlerst | -o@tplye/4-tvhyl 1 cyclohexene

caslgib ] cEatElat vt ther B SR B dePlaghey” Thin residual

unbitehaggenahi @ GRRdtd, |tﬁ@%l%n@hc%&n@ﬁeflﬂ 6iEAlsotWR partially, or even
conpletely hydro enate the residual doubl e bond

completaly dydvachitad {inedgitioerpthsdpaingthe FA3GBBrronelyh®o84drogenated to

5 st S RalSE RIRE MR AeRbA ot at 1 cast 5 o

[0086] at  OB@Sthe 2R o%ssétiaPtothfdihts /e YissOved € the common liquid reaction
DCPD- deri ved conpnoners (conmononer units) within the

magi@pml tjhnemed/mlincwnhb@/ éubJe@,tcﬂ @salhyémq@tlone@@dﬁlom |vrhiclt gerve to bring

dtilF ﬁgﬁ?etdl tngF a% £ Ce(I)lu g E¥<? rog %%g}ll % Bglém{er cHrnanents within the
rea@hbm medfim. 108 h?ﬁrogénahbﬁ c&ﬁ?ﬁb&e&mpwji%dcﬁﬂpg@ﬁﬁﬂlyqﬂwﬂ% contacting
within the copol yner which have residual bonds therein

thqopoleymef sompanciieathinoic [0g85] mediughstithehypgsadinniatpresence of a
sul?abl% th%rﬁgrga]%%lsl crgl%l eslégo’é ts‘to&cﬁhlrgrrélgfsncohnﬁr{)ie G &P ?Qagﬂlgt under appropriate

hyﬂl%‘gbﬁiﬂ@h cd@&iﬁb@s srapperafod aKaMpden Iﬁémﬂeoner ic
7Eolyners of the flexible olefin/diene type such as
[0087hy| efray prosimgntemel dydrapgnatipan satalysh o beeis wmetrlc reagent may be

o FABALATTH: $508kep ol RUFRAL, TS50, sy g dn fr o

RL@EH@@@}(PPhg)J d&@a&d&%/ﬁgmpﬁicﬁ@lpQﬂlya’fmurﬁl@ﬁrpﬁi&ﬁﬂttungsten sulfides, Co-
contai n residual unsaturation I nst ance

ocianaae/itrdyli Rl oadadiure atd/ &) E\b(ﬂ?él%@r tanérhwhkeo (Inéb@ﬁ formulas, Ph
is e%l_:,%%%:ﬂ%’ac %ﬂf)é;grrlgdr’l@% %lrlgg)gﬂﬁfdlga E % Flil E?c‘ftjoggnatlon catalysts
maobPh&hegenod birhadtogendodis (€8, dugioMHSoalt yn@twm) aluminum oxides) in

[0086] Once the two essential conponents are dissol ved
forny Pwigabéohyrsneqnaten eatplysist Gagdyst systems, and catalyst supports are described

in greater detail in U.S. Patent Nos. 6,191,243 and 6,476,153, both of which are incorporated
herein by reference. Such stoichiometric hydrogenation reagents can include, for example,
para-toluenesulfonhydrazide, as described in Naga et al. Polymer 2006, 47, 520, herein

incorporated by reference.
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medi um the nmedi um can be subjected to hydrogenation
condi ti ons which serve to bring about the desired type
wapasastsent of hydrogenati on of the pol yner coPgDOS200%060298
within the reaction nmedium The hydrogenation
conditions enployed will generally involve contacting
t he pol yner conponents within the reaction nediumwth
[0088dir ogHyldIiogeItaltien poedignoe cof akko simctltu&b Eenveydorng dydiogomtion reaction

t toi chi ometri dr t on reagent un
ter gl Al on P A S PO bl s, Tor example,
fro%{‘dé W diPggn o 85 THhE 80[0@0%7140%@ CH?M%EM ﬁfb%ures of from 200 psig
hydr ogenati on catal yst or stoichiometri¢ reagent nay

(198. OaﬂfBH)oWed%% pSllge(lﬂyBrl cﬁgbﬂ@)t oo rfrqm $O8 desie (4136@91 kPa) to 1000 psig

(BBEEE! S bl | BEETRL G IRY 0 5B BhR: of pome

coﬂllbsﬂf&lltd WHABISHE Reatbbi hi@fum CAPBS ane gk%/(lﬁt) %BNor partlal (c.g., at least 5
ati nuni pal | adium Pd/ C, Rh(PPh3) , and the |

% (or hromh 86 tO Ol asof the nesdmieiwble onds vihich are present w1th1n the two
| acet on is ethyl.) Such

oS §F BB Ret PRRTEE ety 1 Betirtss R onatancue. or

(0683 er oggieq oé&laﬁon hak Rer et t8ithé GRLIRRI Oftent, the two types of
alun1nun1OX|desL in form Suitabl e hydrogenation

polymeglcpmpenencawihipghe Hquitl geastion mi:dm aiybe resaygped asa single polymer

co%qe)ééﬁi bi)g/ Igi?] T ?pi‘gfgrrlg ggér% tlcggﬁtﬂs fwm éﬁt §$até>tlon thedium. Such post-
hyﬂ%g@ﬁd@i@h%b%ed?ﬁﬁﬁioﬁ chY bt BtRIBNER Ut gyl@Bmen%gCQit@lﬁﬁtﬁeh&lon medium
rogenation reagents can include, for exa

llqpair a- pr@pmén@@umﬁgﬁhg dagent d@nclasrem mode @f | &ald\l@géfr@etr components
her i nco

inBliy RiP rscaaiing Gnugiser SRl SREHERE gRtipiaton-inducing

g€ ddfl eincRBY etkad alquitisd siRGe BA th BRano € a5 d}bt@ﬁanol acetone, hexane, or
tenperatures and hydrogen pressures. rogenati on

mig@igsetheieaf. e 8V aé%rnandémge@,uewsrméb@aﬂmws OFrO(ﬁgﬂmlﬂs a@@ tan al8g be further
ad?ei,cdotﬁ]qg%&o-Brsqca)lt(aﬁ% g %1&11% aa%eq%t H% Sgl glru?ﬁc’ % oc{so -precipitation of
thkd@jred gblyﬁfeﬁ Bb160Ra s . IThAd3preBipkiR r&d@v%@@@naﬂéﬂla@ can then be further
(6894.8 kPa), may al so be enpl oyed. dr ogenati on
washere |r®pfe@rpﬂwﬂhrerﬁb@§d and doky e pravisepaa elssiscdpal ingr ¢ayeposition in
1m]§g§rﬁpn medi um can be conplete (100 %, or parti al
% g., at least 5 %or from5 %to 99.9 %, of the
(009931 duml thel @iy 1EiAprelc syhéreln @F §rdpaseBlendd bHDIPDNBast®Mopolymers
types of poIYner material s prlor to the hydrogenation
witt elgstomgug Fplyoes thy dreryeseath/ B Pasasish apd ftbe dedrodoelastomer are
n 1
adéiﬁ%ﬁ%& %g d?%ééﬁl (tiiuhtd Igﬁlvtef{xppiﬁ&rfgg illy&fo%&%{tlﬁﬁeof the E/I%CPD copolymer.
The eEﬂY@PEdc@%Iy&n& kg ltigenp Qﬂyﬁfd%éneﬁémﬁﬁslhbl pitséiiée of the clastomer (or
co-preci itating themtogether fromthe reaction
copacaty alone Avigosmps el dly i deficpuiprsesept iathe slastogyrpand the two
me{?@r?alfsggll eq’ﬁ? g%ﬂ;p X?p%gﬂ’gfﬁﬁléﬁ %u\év:rﬁa[ﬁngpg n{ ﬁagcl} %ﬁﬂtrl(gﬂﬁglg#cg{hg. No added
dldsoﬂuho@forQﬁbdpmioﬁmépscﬁﬁn@qtﬁ[ﬁcﬁ fdrﬂﬁ@kbhit'ﬁn%léﬂﬁﬂiﬂg pless over and

resul ting liquid/agent conbination. Suitable

abevs. fas (% thet hysogqagtien fyocess.  In contrast, a traditional solution-blending
protocol would involve separate steps for the hydrogenation of the E/DCPD copolymer and
the solution-blending of the resultant hydrogenated E/DCPD (H-E/DCPD) copolymer with

the elastomeric polymer.

E)  In-Situ-Formed Polymer Compositions
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agents can include organic |iquids such as nethanol,
i sopropanol , acetone, hexane, or m xtures thereof.
wWO&G0enseEsd/ or aqueous mneral acids or organi CPERUS08/060298
can al so be further added to the
co-precipitation-induci ng agent or reaction nmediumto
i nduce co-precipitation of the desired pol yner
[06%ibi nlat iite nconTpvsition- pypectispithcatpedientedovieswd alat exlagds to polymeric
can .t.hen be further shed, re-precipiitat :
cof GOy PP dd AL PBYTRGS HBYRAE HE § dLFpRITHy hydrogenated
ctHyRHRB Q¢ Yl PRndaBicHS aBb SO 1REM cdniffdBCht, | And P%&S lafPleldsioBfbric  polymer
process herein for preparing blends of D- based
comppadny.meush nplymee lcambmateiscarp shgsrdoumed bye dissdvmgghese two types of
DCPD material and the desire | ast oner, are : : :
o BESIF Ol BLGSE) BtFofn vafs By e 5r dopgyibed in all thei
vaR¥iineganat éeimeh 1uel FEHD rei@h YA by Th@edd PP brecipitating both
copolymer is then hydrogenated in the presence of the
magérzeds offem (o reeioor meadivry & oweglize tthe sdesredr hpdrbgafated polymer
g&%.ﬁéefin.units present in the elastoner), and the
COPRE™ ]F%F¥%PS are efficiently coprecipitated in a
(00N Ner GEAJFAILAT theO #30ldkki OparRhiBN dhProgdMAtcAdAgRY Ienc-dicyclopentadiene
di ssolution or precipitation steps are required for '
copdigmspéamnpangnbéaar fegmed degsswishiarthe hduidveacsion messleunpf This can be

w5 B B SE0EE o B b0 mcr
copdI9mer kempbit@it hl‘xidfnr@gl%@i@héloﬂbtﬂﬂe bbedsEfHXIP t6 ARALIE¥RAtion conditions

and the sol ution-blendi ng of the resultant

whighdseogreioatitadt e DeRBd 44 IRisDoRDR] kysisogapation of thh H/REPD material. And

. elastonmeric polyner. .E) In-Situ-Fornmed, Pol yner .
in & RS Forbfa g TRbaimke Mo e LR Fetropgas s alo at e
pafiafl§ eRldrslica&b® SH5 Ry ifn HIR) BEEE rfefetidal MBENMCto climinate unsaturation

conpositions, e.g., mxtures, which are conbinations
present(whenahisapolymas comppancnvhy disgalyeshbintie eepction medium.  The polymer
et.hyl ene-.di cycl opent adi ene copol £ C nent .. a . .
ol b e B eI QR ARG sy Goscribed e
arcC A6V RBtpestoR ®hichasgy EaHib®ndiyhélbgiss)| siviatidshes® ptoperties arising
types of polymer conponents or precursors thereof,
fropbithe agrtiseoeicapwlide dydwgenativadol anyaplefinheits present in the clastomer

riations, in a comon liquid reaction nmedi um and by
CO%%%#%%Tter co-precipitating both materials fromthe

[0093RCt | OBmPEHiidHY Redifgea apSrophigte 5o € E/DYEDOgRARG component to
pol ymer conpositions herein. [0092] Cenerally the at

clasoameric pahime| copRyent dhspiaaggisuitable for molding into useful materials such as

- dj .ene Ly 0 n can.

o Y SRR LR T TP Tl s

migRifcshe @ gaeml wisih@shchylysixbjtectwondisting dlisyutadsitioadémpdtatures. For
medi um cont ai ni ng an unsaturated E/ DCPD copol yner

CXHBAS o PGt CHRRASHIGNP 80 dasd adbisb e Whirhdsngere fremin-800°C to 0 °C and a

r nat | | 1icQn b§B-S t tﬁﬁﬁ%
ST LATSRPHETE NS NR AL R css s
sepapdteri,almayAnét be experimentally observable by DSC techniques due to weakness.
Within such compositions, the weight ratio of E/DCPD copolymer component to elastomeric
polymer component can generally range from 99:1 to 50:50. Alternatively, the weight ratio

of these two components within the polymer compositions herein can range from 95:5 to

60:40.

F) Thermoplastic Polyolefin Product and Uses
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in a further conposition enbodi ment, the elastoneric
pol ynmer conponent is also at |east partially
whywsosssat ed in-situ within the [iquid reactiRPCI/HB08/0600298
to elimnate unsaturation present when this polyner
conmponent was di ssolved in the reaction nedium The
pol ynmer bl ends prepared using the tandem
[0094dir ogElmatdoeprespitattd opeliphen dionpostivho ched@scrarbes used as, or in,

herej n.ar ovel c osj.tions i.ch. may .exhibit .
oGRS PRy sh S oS Jor S M utoh pptcapipns. Such
polyger Rebb@io caf BERhEIo® EHHFAIRNA LA hSImE st Ig%f}lo'ﬂsﬁn products.

units present in the el astoner conponent. [0093]
[0@5iposAttermnasvabnythegpelpmap oowositives hatciro cofi e/ D@RDned with other

copol yner. conponent, .o el astoperi c pol r conponent .
cofgBhen4pE SUE POBPIETf GroREaPHST PHPTHLGH BTHAEaR can dnclude, for
cxSHFIR, &ﬁer&&?é&cdf%ﬁlolé}ﬁs)éﬁélﬁiéﬁ-%ﬁﬁrhioﬁio‘@oﬁ@déir 18-olefin copolymers, and

desirabl e"thermal” and i npact resistance. Such m xtures

otlef copilymersfwi-dlefigemear gicliy obtimsbiSuch ahedpalydletn pgddustcomponents
transition tenperatures. For exanple,.such . .

ca B B g n TR H L PRIVPIET G org Ul B AR GRS P ipReciygodifiers or

wiih cn Qe ANdite a8 ARProld YL hr&RRiGag0end iRMMEPalife polyolefin
to 190 OC. It should be noted that in sonme cases,

pradugtseinserdar & enrysc rthgir moitaliletyefop estriuptral air| gther applications.  These

pogfgieﬁ{n\ép%ﬁgl&gcgb%(a}ngﬁgo’ 3 %]??EIQU\Q ?%ﬁ?rqstég?{ {’nge\é%%ié&e@@gle\llg, tSQ(Ithnas talcs, glass
fibeP 6t YINRF ifRsmeN BRterfal; @bﬁgitgcﬂltﬁihg 85?‘{)&@@ l'oligeRAN® Ymall-molecule
. (0] .

can generally range from9 :50. Alternatively,
compeuns) ghlorangs; i aarlsi blaels eandnothen apdifiendl scommonimis tused to formulate

I Cc ositions herein can range from95:5 to
bk%@?%%fﬁgﬁé¥ﬂ%¥%noplastip Pol yol ef m Product and
[009%¢ S [ 0Q8dHrallh €h& ev-preepitRict FoBEn B UoyipREtie ATRESInt da@Smprise at least

herein can be used as, or in, thernoplastic polyolefm
40pmsdlcte wiihc Hhermepkasiie aptlyolen produdth stAltpemagivaly, these polymer

appl.j.cations. Such I C 0Sitions ca et
co BB EBEneReR IR el RO, SETPadtd Frorfoftefist OF w %. of such
thd@fepMStiSpol)$108dbrouter nati vel y, the pol yner

conpositions herein can be conbined with other

TeSONRANGR S dAhRivficSUSfocpilé@! ef m products. Qther such
‘_HTUUUEF‘EUWﬁUﬁ?%?§‘Eaﬁ_TﬁETUde, for exanpl e, other

[0097pes Ofic pakipod gfavenaershambs paemiredsmubahopothanetaize the polymeric
a- ol et m copol yners, . and ot her copol yner.s qf a-ol efins :

A P BRI 81 bEJEITBIRE S BB B BHiARa] 25 Gisdk Knowh enalyical or

tesﬁﬁgmﬁlfo%g%aﬁro%ﬁﬁeé B MeRrAudM B8 MAposRE ¥f Bftermining values for the

pofymeric materials which can serve as | npact
parapuhtdrs @eng charaveiisticsqanvided Jer tho milymeerianutdriampy ofvthis disclosure, the

ther properties of the thernopl astic pol yol efm
follip s SRS abd Bt N e 1 bui Fabi 11y T or

[0698] UCt §¥18tioP " HOtnlBlea RRIchE@! 18R hancENe]RIOOLYQMES BT polymers were
products can also optionally conprise a wi de variety

colddctdd b eriOls Dehta #90tspbagmmagtragpiifricderish adr mot heradband probe or a
Vaigsl{a]l}? &gﬁ&?iusg?é()g%% ?Wﬁglgngﬁa%&u%loll)eldzévﬂg apg lr%nnesr\)vsléchable probe. Spectra
were taken in d,-tetrachloroethane (d>-TCE) or ds-o-dichlorobenzene (d4-ODCB) at 120 °C.
Compositional analysis for E/DCPD copolymers was performed by integrating the olefin
resonances (5.6 and 5.5 ppm, total 2 H) and optionally the allylic bridgehead resonance (3.1
ppm, 1 H), the non-allylic bridgehead resonance (2.5 ppm, 1 H), and the cyclopentenyl CH,

and chain CH resonances (2.2-1.9 ppm, total 4 H, when resolved). After correcting the rest
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conmpounds; col orants; carbon bl ack; and ot her
addi tional conponents used to fornul ate bl ends and
WO 200B@sh5BI ends. [ 0096] Generally, the co-preci PCT/HS208/060298
pol ymer conpositions herein can conprise at |east 40
wt % of such thernoplastic pol yol ef m products.
Alternatively, these polynmer conpositions can conprise
of #te dliphstic @gimfoﬁ/p@mjcqmten@\thrmaim@agf th@Guliphatds intsfgral was assigned

o S T DS L R B coptyner

wal %fe%ﬁh@d By %@t@gﬁﬁﬁ@ ehd hedro %&ﬁ@édt OCPDRLAE (BDICPD)RIgehead methine
polynmeric material s descri bed herein can be determ ned

resoginngs €oA\ppnt itetnb? For el caereetimg dn:aalyﬁlan«alregmn foadiDQPD content,

the%‘}ﬂ%ﬁ Pﬁ& \ﬁgﬁpﬁgticd%qeg?qlavgadsp%? gﬁ%ﬁ% é‘éh)gl:or gsslt?osna?];nalysis for
po%@eﬁﬁl@ﬁ@ﬁb%?dp@fen@fcgyﬂ @kﬁgihde% ztﬁtﬁb@[%ﬁ(é}erampmfgr | @pdlymers  was

is disclosure, the foll ow ng nethods and

peﬁom@dmmelgﬂamemerrm &yedylidpondgprivsnanci (BBl Ktylisleearesonances (two

d ag%% o %{)gsonagg&k_)gt&ﬁe? 8?%9@86gpéﬁ)r%ﬁe¥g$%}é’ nB E%CHg resonance
(0.9ipph, &, 3 HMhdiRagRATAHINABE SIMR vYRES ’Nepitddy Rlokspoa@nal analysis

MMz instrunent equipped with a 5 nm switchabl e probe.
forsp pelyfeihyleteeca-blosteniwo4-viaylr behloharendlaneonolyiigE) wes performed

sy S8 T TR el et U o Ry ¢ BRR or s, 210

and Ffﬁeegbat%hdﬂ @) OB; edshirte (€900 8HRAS t, 3.19); @tdavRrdpeRFMH and “C NMR
total 2 H and optionally the allylic brldgehead

valigs prigprated( 3. 1 pp”] 1 H), the non-allylic bridgehead

[06 on oﬁHtu%)H ! esonan@g% d(aﬁgglftng:% %\y%el o) ec? %ngthacg%‘lan Inova 300

M]H@%@ I\Aaeldh UrifyPRIs 300" V&t dpb@rdrh@ers %qtn@bed Rethal 0 @hRabloadband probes
ion for D content, the remmi nder of the

in cy-i Gcarich- W BgHdPOvis espgné 15 et ) wige upE as @ relaxation agent.

Cocﬁﬁg%?%gg onr?al an;llr%fc' Is% ngerthgpé? ?P%%?e%e g-:?ag%lhdene Zhnorbornene)

copolgihege R@Ise?eﬂ%ia{%du @[rhlla(rUDQ@B)g hhé dg-%’ﬂ@ﬁdeﬂm hbﬂ)@rnene ethylidene
resonances After correctin

resan@rmqat(ﬁw,o fAegilan a‘nérllﬂm @lég% ehC; aHes @telféapnm@a%H;f 1 C) and the
pr%r en% d? %so aﬂcgt(?g %aéprﬁfg?, ﬁ%%l %e%egggeeép% GHE °C NMR values is

npos i onal anal’ysi

ref@leyl ( eChyip@Mttorad apaloly Ifem Boly (etidyl @tchyd-1-derac-2o-Aov iR Neyclohexene)
e) (E/P/ENB) copolyners was perforped simlarly using
copHEmsLsev iy PerésAed 21ndebo pries dhq ENs)- 1<y plphegapolefin resonances (128

ool SRS g 1cidhe 33 A0S 03 P LT PR BFER of ' and

e propy ene
I%INABRppmbsﬁﬁqxﬁwﬂL the average of 1H and 13C NMR
val ues is reporte ositional analysis for

[0J90Y, ( eBRYI A %lét Wﬁtgélfse adlocopolymisys JEROEPE | SFwR pbyjstyrene (PS) or
oS BERLTRER) VERBEE LT L AL ¥uh B YR M, om e
at $35 AC W)ith three Polymer Laboratories mixed bed high-porosity Type LS B columns (10
um particle size, 7.8 mm inner diameter, 300 mm length), an internal Waters DRI detector,
and a Wyatt MiniDawn EOS 3-angle LS detector (flow rate 0.54 mL/min; typical sample
concentration 2 mg/mL; 300 uL injection loop); or (2) a Waters Associates 150C High
Temperature GPC at 145 °C equipped with three Polymer Laboratories mixed bed high-

porosity Type B columns (similar dimensions) and an internal DRI detector (flow rate 0.5 or
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and the 1-octene (O CH3 resonance (1.0-0.8 ppm tr, 3
H); the average of 1H and 13C NMWR val ues i s reported.
WO 2®893058bl uti on 13C NVR spectra of pol yners wWeCEUS2008/060298
coll ected on a Varian Inova 300 MHz or Varian
Uni tyPl us 500 MHz spectroneters equi pped with 10 mMm
br oadband probes in 2-TCE or 4-0ODCB at 120 OC.
1.0CmLdma )tgpical shB1phay c¢ncmlf;atmsl-gsreg/nds) aPalgstacat i(B9) standards (17 in

ot Jbise WFHoRE. LuTIREEy FORATSD. 8 sty npgpigiate. o polyethylene (PE)

cali%afie] BRLOQRE kekQReH YIRS ﬁn%@alp&ﬂlb%lﬂﬁQOﬁval‘é RbgMm (Sun, T., et al.,
usi ng the 5-ethylidene-2-norbornene ethylidene

Mamgoolandes 200034 & 21 udna e Magk-Hpnyind] efcificicrzs @r Bhdnd PE. In

501%15 ggsbes pdﬁ%f ];rlétlaﬁirlg @Qrteﬁrygl%gg g:Eh g %ﬁ%’\{eﬁegﬁa&l%ém%mnon values for

cofsﬁ@hﬂﬂsﬁﬁ L§ing &ROT deREonHHPOPbILORAL baml Yi®ll&ufa@r weight in kg/mole =
| y(et hyl ene-co-1-octene-c0-4-vin 1- cycl ohexene)

po
[(p@b@dlyymr@swbsn@ewﬂarr weighsiini lt@{mloy: 1635 il HgR thgérn@lc)ii(0~39l4 kg/mole).

cIohe re ona 1 2 peaks,
£y PR AR By Bl Ve PRRE R el M “sP°1 G
[061 aaVGélaQ@m?BCatléﬁ' EHmaBEra ?WW@inﬁ@ﬁmh&l Leperdcaflering (GPC-3DLS)
00100] GPC nol ecul ar weights for all copol yners

mcrl@cpldﬁrt\@@ight@ rf90§0pﬁdb’19ﬁSISyW©11¢ed€(t@8)m¢ﬂ ugiog yveMaydre des¢@gps 150C Gel

pelediof (b Mhataied S Bnie pELMT bRl i B bed Type B
coiuata@ r@b Qfnh ?ﬁnfanﬁQe begl nﬁh iR iRty 30 9ﬁfm|-l§1§h)3 QhUARSnal Waters

O mmparticle size, 7.8 nminner dianeter
dlﬂf@n@talh)rc;freemve mdex rﬁEIRI)Mftteqtsr, BRI17d& 18t twipsangniet, a Watst410 external
ro PN AOCE BRI b SHPBRC RGPV 31 PR igBeifetors 90° lght
scdtféhﬁgtde@é&tdroomle r%blfezﬁhé%e Walsettrahpofirae, e@ltﬁ-@@/v""%g Rdded acetic
Tenperature GPC at 0C equi pped with three Pol yrer
anh}&brdledﬁdr)laego ﬁﬁi){ﬂ@w b@d Otﬁ9ghb@1mnsnyp5carrgap@1@cmb1utmt®n 3 mg/mL; 100
rnI( ﬁilljgneéoﬁlra%oglpge C)?_nss ﬁ)@%‘rmev%s ttabg e WéDEerI gown polystyrene standard
(ARRACANS A0 J050008) foibw ROl Yottt @R chEios hANHAAS using Trisec
(17 in total) were used for |nstrunent calibration and
3.0mediwveappr opri ate, a polyethylene (PE) cal i bration

m@&?i/\?vaﬁgap %%&?ﬁt (e)%ﬂ 810% a gﬁAV iﬁls run}\e/‘g lrllg}brﬁateﬂ(??rpe(‘gﬂonmeter using a
scaDfddo 0840 °@8/11%)nu‘tl§"fﬁ9ntr5@n Ve ferhiRenbh love @ghfdrfl RN 525 — 25 °C) to

for PS and PE. In sonme cases, data initially reported
16QeS9uyC Pﬁmt@mmﬁmrmegb Bensiadens upenqallyroeraidentityalGless transition

tenfqgegg SI n? éﬂ_i{l] eil‘?i[‘ﬁlesiz]%}ll rhnlaglrnap are%g’lg%rf? om the second heat

cy&lépof%@ltnB% a@ﬂﬁe‘tﬁ@%ﬁﬂ gl ‘?G%Padaté’\ﬁle%ﬂakbﬁ‘ using a TA Instruments 2950
kg/ nol e 3.1692 kg/nnle 1/(0.3914 kg/ nol e). E/ DCPD

nglmR@s IT41A seganingi at€q—pQ0/ & s dir st dASC /poinaty; tdschmmt&a onset values
aﬁ{o %% ge Per meat i on Chr onmat ogr aphy-3 - Di nensi ona
§ ( ttering (GPC 3DLS) nol ecul ar weights for

[0(?_1%%%' y@llférﬁlcﬁ\leécﬁnﬂﬁft%rﬁlﬁﬁgut‘ftﬁi (CB) WIS wAS $Rekat& Bsing a model
200 PolymerChar S. A. Crystallization Analysis Fractionation (CRYSTAF) instrument. The
polymer sample (20-30 mg) was dissolved in 30 mL ODCB (stabilized with 0.125 g/L 2,6-di-
t-butyl-4-methylphenol) at 160 °C for 60 minutes and equilibrated at 100 °C for 45 minutes,
followed by cooling to 30 °C at a rate of 0.2 K/min (analysis time ~ 9 hours). A two-

wavelength infrared detector was used to measure polymer concentration during
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Per meat i on Chr omat ogr aph equi pped with three Pol yner
Laboratories m xed bed Type B colums (10 nm particle
WG 28/150888 mm i nner di aneter, 300 nmm | engt h), BEIT/US2008/060298
internal Waters differential refractive index (DRl)
detector, a 717 WSP autosanpler, a Waters 410
external refractive index detector, a Viscotek 150R+
crystadiiomen €8.5 and285Prmdi syimstrBehpatdtes c@Opdrisghtfor baseline drifts (3.6
scattering detectaor. The nobile phase was
unesturigg a5t ARe selption polymer %Il&a%réaaload@&r@ww.l@éwals yielding
at
Concagﬁlier%&c%%aégh %W % deﬁﬁaﬁ%‘é g% '1so %ﬁéﬁ% gxﬂ;h Ise%geté ) temperature
représshtsuive n:tfelg\lﬁSfrmloh hffadrﬁﬂalhlzéd‘lp@lykiéow cqudl teaipyradiie (“% soluble by
standard (Anerican Standards "105,000") followed by
C ter generation and analysis using Trisec 3.0

M . [00102] DSC data were obtained on a TA
E #ents nodel 2920 cal orineter using a scan rate

fo410 / : 0 t I
0010 96 Ve T OMIMAEL Rl | Bioed pomr

compop ot andeprepangendeperss embodipentspoidythe advmhmg’cs pyoyided thereby
ition tenperature (Tg) mdpoints and nelt

.3 ass tran
Wlﬁ”%@?‘ft’rn@ﬁﬁ?ﬁ“r?i’eﬁtlf%? are taken fromthe second heat

cycl e. Therrm raV| metrl C, anal Si s (TGA) data wer e
g ti ) NI ehAS (9 grpgenated pohH ethylene-co-dicyclopentadiene)

H10lIR DI A6 enatied EPD (HDCPD).

[0@?}%&”13851' T g)dgtﬁfo olgfza&r g%%lﬁ}n Yo L IO peeD by "1

NMRASU réleﬁﬂnidﬂi IDCPR uﬁﬁﬂ@uﬁﬁ&%lﬁfﬂcﬂﬁﬁ@iﬁglv& utP\Table 1) was dissolved in
Crystal lization Analysis Fractionation (CRYSTAF)

149 ﬁgt AdErRus qﬁ@hlpmbyw@pe g@@@f@ a m@nmg;atm@vemlght in a glass liner

forg% g%g:%ﬁd%%{] yef:élgté?rlIL ne%ﬁ%%noﬁéﬁpgf)ﬁ%m% ? or %8& Jst, 95 mg, 0.103

midINB6@$ dévnd: R uhdl iPPhatoed nat, 3130mbfol f%[S:ﬂ?:Rﬂ)mﬁreeach dissolved in 5
fol | oned bg cooling to 30 OC at_a rate of 0.2 K/'m
ml HRGE apd a ql%toih@pﬁlameé yolutaon. &b iearen gan qjuwkw%nbled charged

o 908 LRS00, by AL B2 RIRERUA LA, ypscauenty,
theaﬂ&dctbﬂwem@ﬁas db6led,aindlopsedd toahditnfospher@. Bharegntetss oMe liner were

anal ysis. The _sol ution polynmer concentration was
addshior ¥t exreat of pedirpal © Yiceipdrtsgha Pelymsr athjehydrogenation procedure
reat.i hMat Qf
el SORERH TS it five J0RGART 182 loWEnlofH RCHTY Eoii i, and the
combmedymatahhls Z‘edrepml-ddmlvedt tvaac hin ttetnpbiadethane( (PQE, ca. 3/5 original

sol ubl.e by CRYST EXAMPLES [ 00104] The following .
voRyngySf &DEBPL&%% “Ondllfsied éntegow slerosapasedafatit particles, and

re@ggp@agé&i oS angdnPr %&gﬁﬁp%@%ﬁﬁout TRAsiJIENLE t@ﬁ:d precipitated

advant ages provi ereby Wt |mt|ng
pobaopandt ok ofixture in a Waring blender. No residual DCPD olefin resonances were

seen by "H NMR. The white hydrogenated polymer was dried for 60 hours in a vacuum oven
at 60 °C (58.3 g, 96 %). Full characterization of the E/DCPD precursor and the hydrogenated
H-E/DCPD product is given in Table 1.
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Conparative Exanple C - Synthesis of hydrogenated
pol yf et hyl ene- co- di cycl opent adi ene) (H E/ DCPD)
w@omsli5a5er cont ai ni ng 38.8 nol e %vdr ogenat ed BXJOPDS2008/060298
(HDCPD). [00105] Al O g portion of an E/ DCPD
copol ymer containing 40.0 nole % DCPD by 1H NWR (57.4
mmol DCPD units; further characterization given in
Tabl e 1) was dissolved i n T4BIE lanhydr ous

o-di orobenzene (ODCB) a t efrper at v i ght

Fiaf haaGRrrFEe prosuses EDCRE i Bt HoEBEPD simers of
Separ ately, Rh(PPh3) S@bmgh dtleNS@Mmpe €at al yst, 95 ny,

0.103 nmmol, 560:1 diene:Rh) and PPh3 (928 ngy, 3.54
iesérial 33, 5: WoR: Rh)| wBr e| edth di SEGAvedGPA M.nl. OPCB GPC-
and addpdotmnbiner po(yryer &w)ut|i odec. The dedat or Myads, | 3DLS
qui ckl y| asseppl ed,| charged to |8Qsgisi g (BBLS. B (WHRS, | M. M,
H2, and| heated to 105 0C for 22 hoyrs Vg/ﬂlble§tl Bihdl8) | (g/mole)

ug r r_Was [VERLEd, a, ;
openﬁg to tq;e at mgsp (?re. e co %nts%ﬁ?&e i6ﬂ7fb§f()) 19713288
oForar | ?% i oGera 113 Dot 0 d0giT o] O Peri e [ —
E N e M T S A

NAEbDEPD Nt oalymirf,or aivdn practp b imdsd gﬁml@pn@tlensxveBe NMR, as
desceibdil §r5Bésv dbthods aad iAmatyeicaladtrbtaucst Rmner; (IIGE repoated 3 the main
(m@jor pdgdampuitioensef (s€DfBinoaé 1HBOF B MGor hinoler dthol®-polyethylene;
veFyRSIRAIE o BQSRINR S shed Ty 8dn Rakd hfcesnd 8MBle 7, transition; sample was
93 rZGJ% sBRibRd ﬁyaGR?S'T%PO d”ﬂﬁ{ugh%tclaﬁﬁﬁl rebiBlid1oM8e 9¥om minor amount of

hom%l- %ﬁﬁe&ef t g&’[l klgll tk?}mog ug:l%r T&hi 41&? \gvglgﬂtolossnafg ‘95 was also

b A resi
0 ?%%%Bﬂﬁ??é s en by 1H NVR The white hydrogenated
poI yrrer was dr| ed for 60 hours in a vacuum oven at 60

ativeg Exampde 62. Preparatipn of H-E(DGRD;/ ¢lastgmenblend bymrelt-mixing

Akt .'._m:wm.x FJDCPD product is

[O&I Br'g%er ﬁ%’}m %1%1 1lael'1j)g1!teldl_f_1rgb AR 1V8 xarnlppe @ﬁ was stabilized by

ad&iﬁﬂﬁ&if&l i mwﬁ&gmx@ )@Péo DA @1 wt% h@&foﬁlabww éxﬁdiers followed by
gi ven property or under given conditions. aBy as

orlatﬂé éh@lﬁécﬂgiltﬁtl%Qf thetwiodslidmep rinlthe ﬂo@bﬂmepr\@élédlm sigbilizers). The

poP é%eé was thtelg lonlrf]{lxgc:i] gg?arnz g@ %b ?\X(J)etl?he[ ]{TPIO \y{tlgg}r_e(rggo)rrn r%508 styrene-butadiene-

sty@éﬁéu(HBS)f tribeR- RBhvethydtRnegiveeliy TR D). obseimetir@svad injection-
slight deflection at the upper end of the Tg

malgethisiq reskrngslampneachdarsod. amepsen aBlxel by mswng a DSM Research

BQT%%WZOB )}‘éﬂﬁt &UOSSM%WLg éﬁ%ﬁhm Fr%}i@?}q% AN 5 cc Micro

Extrizaéd (100 @hﬂ@éedvﬁltgﬂ‘ltmmﬂ§ Smikhe? e%mmsteﬁipéﬁt@b%ﬂ\%@ °C; transfer
onsetti 2g(bat 269 0C. Conparative Exanp

terppeEpHicat #%?Cmﬂmem@? &t &?er“kﬂ @eﬁa aa@ﬁared brown and opaque;
soffE kiRt HSdS RESniMEr PARNAS dndi & DERR SPRUMIBIDCPD were

similarly prepared as a comparative. The bars appeared grey and opaque; some small voids

were detected in the bar interiors following analysis. Additional bars of neat H-E/DCPD
molded at an extruder temperature of 270 °C exhibited significant voiding (and lowered
weights) due to outgassing of residual solvent during molding. All bars were individually
weighed to provide additional relative characterization of quality (greater weight = fewer

voids).
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[00106] The H E/DCPD material prepared in Conparative
Exanple O was stabilized by addition of 0.1 wt%

WO e@ansnsgr ) XP60 and 0.1 wt % Irgafos(r) 168 (aBCT/US2008/060298
powders, followed by orbital shaker agitation of the
two solids to mx the polyner with the stabilizers).
The polynmer was then mxed in an 80:20 weight ratio
with Vector(r) 8508 styrendARBkBEQi enest yrene (SBS)

ol RS g o B Bee SRS PEL PANGEFSP CRadrative Example

bars of dinension 63 x 12 x Fam usi ng a DSM Resear ch
B.V del 2002-16-16 Injection M)|ding Machine

Mederigpped wMdh. a DSM5 |ccl:M |cr ©GBxt | UdBE M100 6P #eed| GPC-
out/ 2 mduiodomeki N@GC)extyder deenper at uf,e 2603265 BXC, | 3DLS
transfer temperatiure 220-224 @fset npl dvi BRpenatgnpld 1| A M,
0C). The bars appeared brown @apg opagugslcpoie bars (g/mole)

Shpwed g&gﬁ& [He Tnterior folfowng analysrs. Bars
a1 vvere simlarly prepared as a

r har o Aannoaarand ~y A nad Ananiia-:

E

T i IIIU A PU T C T f allu UPQL1UU, SG”E .
SHYT Vo ég e |d0pSc i 1e/ bhr interiors — 71,700;
8508198 ng %ha(y s. Additiodnal bark of neat |HE DCPD | 71,200

mol ded| at diblockxt rluder |t enperature bf 270 0C|lexhi bited
---si Noi dniabyaed. By NIMR, dsatestriboden Eckt Midthddssind dumlttiwal Procedures. "In
airpUdlgasporied Bfth¢ aaindualjors dtoseiosidienionget MeCethpitioN frovided by

supRics (Wesrand18d4 vbdipatiki¥dwei ghed to provide additional

relative characterization of quality (greater weight =

fevver v0| ds) TABLE 2 FuI | characterization of H E DCPD
F.xa P A ! gt nrmold_edsamples of

[0(?1@9] Anﬁlé’ %a{ nH@L EI[S d}%@@ﬂ*&? ?n ﬁ)%faﬁl’ve \@(laﬂlgor ep %érg Quﬁﬁcted to three-

pofut ﬂ\éklﬁiﬁﬂmb&ul&sl m@hn@(roéwtelﬁpemlr@ 5009 dlunsdie Iu@ingdi}l Instron Series IX
Conpar ati ve Exanp . Property conparison betwe
testemr@

e0q §ﬁm%mﬂ%réa0§aﬁmt@§ o508 e J12858s.r h%bS@Pant strain, 10.000
b
pt eg ggtgﬁ_%qgte N 05'66 T8 h%g&g Iﬁd{t%@g@mﬁp@g@gﬁk in units of ft-

I'e bars repare [
1b wete pstfidjnmedt wing o Tihiue engannmﬁélelklw 2H piaxdic| itipattetsten-25 inch-1b
(roomtenperature, 50 %humdltan% using an I nstraon
capgeity bwith ¢ angipb}-1P Aeastinesica|ceundanttandasg Enviegranaigl Systsms cryogenic

attgé%lgnﬁjl PS NQfchid 3906151%83&10 f%é%‘fﬂﬂltts ﬁ%c{ﬂg S d&%ggmggcf’gscigg a TMI Izod

e rate, mn Cross
Impzcldl" dstepAABTME DS 6] 46 Uttty 20028 fi-1b Ipbndﬂﬂmﬁ) paif arsrelowed complete
% a Tini uswi] sen nodel TI./0.2H plastic inpact
break ipap impacss Reswlty apqsuayparizetyy TableR- a manual 1- 10

[061??; Igggtll%&%% t@h&\ﬁl‘# mli‘ n?%lﬁgggﬁg)g@é‘[é &ﬁ%ﬁ%ﬂ%ﬁaﬁ tf%gtﬁ)gleﬁﬁt clastomers can
be uideti Stooimpitovt bthe ninyrace pegredisst ed HiEMQOPR ddfdoljrze@d by the standard
technique of melt-mixing. The data indicate that the room temperature Izod impact of the H-
E/DCPD / SBS rubber blend, measured in ft-1b/in, is enhanced compared to neat H-E/DCPD
(1.158 ft-Ib/in versus < 0.243 ft-Ib/in). When the H-E/DCPD is rubber-toughened, it no
longer breaks upon failure during flexural modulus testing. While data taken in units of ft-1b
from the manual impact tester (read from 1-10 dial scale) are not as accurate as the ASTM
D256 ft-1b/in measurements (particularly at scale extremes), they show that rubber-modified

H-E/DCPD has greater room temperature and -29 °C Izod impact than neat H-E/DCPD

(when averaged over all test samples).
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| pact Tester (ASTM D256; 45 notch; 2.028 ft-Ib

pendul um). All bars showed conpl ete break upon i npact.
wRe@alIses8@r e sumari zed in Tabl e 3. [00108] TheCTIHS2008/060298

shown in Table 3 denonstrate, in a general fashion,

that el astoners can be used to inprove the inpact

properties of H E/ DCPD copol yners by the standard

techni que of melt-m xing. TABEBa i ndicate that the

HIEHH imanﬁa g atgau /208 apachiprbREriéS of fiesfiommorled samples of
rr'p"a B rubber biend lp& da By malt-mijyipg agd piga/sHE/DCPD.

U a%eﬁér' D '1@1“ geX"}ﬁ&‘d‘ he D P lz0d (fi-l /nq 29 °C Izod,
r ubber - t oughgne d%a lure | ?r]%erﬁl%br eaks upon IeIO scale (ft-1b)

1, an
duri ng f1exurar ib nE Whi | e data taken
upi-ts—of ftilb fm I1'hn nnr\f fnefnr (rn

froMea10 d| al338ealdel) ar e91§d¥’ara]§b Taccu0a4d (B the A?Sff(Mbar 1%03
Di66/PEPPD/ | n_ nelrsaly ement 35 (ard'| c Q1187 10040 Go'al e 0.50 (bar 2)°°
ext Remes) , heyzshcwythat 9 15ubiel)- nodi 59 €0. (HI-IEZ)f)CPDth@S(bar 1)
OHERDRTPD 0O Mnb@&RRF ikdik € andbarzd OC | zod inmpact tharms (bar2)°
ne&lorPHeE0PCPD (Wasp averjageds Quer| al | test
af?la@' I%%Jn tér r?latﬁré_' ?&%é& abvhﬂmuht&’és HitORES TR0 numbers in

péh_ ﬁ&% 1P f@ I On %ﬁ (?rab Evhs%i ﬁIafeI‘IOI‘ to 1%
baﬁeaﬁaﬁ%}s mg a ?gﬁ«? p‘%@@ E—é oY #luesa éuncnon of bar
weghbeseaji welahtrigbrae foyed vo e1r6§ A S HtHesleés)=0.243 (2.10

ghuivisbies af a barcsor eﬁb%@dvelg@ég@mawylgaatr@plmg fower(eyids): 1.50 (2.47
gN OSOHR B 7ighf eRarphad wnkstoidrar . cBars suspected of having

EJ%%;PS ! : lf VO, aé dVﬁ{u%e S f tlontof bf"‘f*:/DCPD
copalvgigr ghith o{hylghe pebiTiend/ ey dng 3 npsbarRCnT Airpalyi .
[()(fll{'igft ' ﬂrﬁs %&arﬁ? d‘éﬁﬂoﬁﬁf’atés%%@ "oléfﬁ cgﬁlﬁumel a)ﬁ' %dﬁy\@épolymer can

voi d ars had sone
bev w@sssf&byamyﬂmgtnatsiralm tlm: ajr@encw suft amtahjzilem/propylene/S ethylidene-
olutio bI endi n dro enati on .of, E/ DCPD co r
nOYROr g RO mcgwr i P R & C AP BT Bt Snultancously
hyli®Beliydrer rubber. [00109] This exanpl e denpnstrates
that the olefmc groups in an E/ DCPD copol ynmer can be
[0&IUOE esAf glh$sy111hqrdﬁoogie31%(1 ed Hastdldye (pPasewesgonfvaarcharged with 35 mL

O R 2T 8T e o oL ORI s SRR B pramote
(1§17Mnh@1n9@@® Yinfd6RY @r@ge@@/ﬁﬁﬁlel%lorﬁergéoaﬁﬁ hﬁrﬂﬁrEI‘fI@ Funits) (full

00 cc Hasteloy C Parr reactor was charged with
cha@ct@]}:&onas gitvien Ipalable 43 @heﬁoluthm wADEPRdoopolightat roorn temperature

to Eﬁ?ct%r lslgo ‘H(an 6%"5&&71%9 tlg‘Ea{r gh%%g%zi%qh?ﬂg was inserted

1ntH ﬁhé P)H’I‘ (Edbhdr. COphmedIer 27 Al @R FRIATIVOD24D @bl 8641 -total olefin:Rh)
he solution was stirred overni ght at roomterrperat ure
and 227 mg PhsP (0.865 mmol, 34.7:1 P:Rh) were each dissolved in 5 mL. ODCB. Both

=

solutions were added to the polymer solution (final polymer concentration 6.67 wt/vol %)
and the reactor was assembled. After mechanical stirring was initiated, the reactor was
pressurized to 200 psig (1379.0 kPa) H; and vented three times, followed by repressurization
to 800 psig (5515.8 kPa) H, (single charge). The temperature was raised to 105°C and the
contents of the reactor were stirred at 105 °C overnight (20-22 h). The reactor was cooled
and vented, and its contents were precipitated into 200 mL methanol. After manually cutting

large solids into smaller pieces, the entire polymer solution (precipitate + solvents) was
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to effect dissolution of the polyners. The stirbar was
then renoved and the liner was inserted into the Parr
WO 2@81 8580 Separ ately, 23 ng (Ph3P)3RhA (0. 024BCT$1008/060298
561:1 total ol efn:Rh) and 227 ng Ph3P (0.865 mmol,
34.7:1 P:Rh) were each dissolved in 5 nL ODCB. Both
sol utions were added to the polyner solution (final
agipgkq res Waomgerendeti dhe hi8ddatt polphendvanealected byefltron, rinsed with

gl SPah hse fbiedr ol op Fils it L8 B5b s pelymen at room

terhp3dt8rd rkftadipthtdd dntgentoeshit erﬁﬁnbl' R&  refsftddaue th lﬁ)’Walrlng blender.
repressuri zaFl on to 800 psig (5515.8 kPa) H (singl

AftgagadleytionTivg fikrapen.ather ehvtes flcaibke dcohosivi® S0@nianwast Irheed at 60 °C

f th ti at 105 0C
oIt shlS 515 Ot Giin Bl 18D Epbietin
[oo1an edBotaﬁ@Il ArldS" C AMWMIRNUNS PRI ST tRE BolRéttsBbREd HHY BekBBe Htboth blend

met hanol . After manual ly cutting large solids into
comprandngs (puaep@@ylenhecgmmmglap@ﬂsy nedlc@tmgutsucmqssful coprecipitation, and

co{qﬁ]éeﬁd h}oaghlgatgoﬂf ghﬁaé)% ;l%?éﬁz tﬁ% e&g- P égmgne olefin units to

pr(fdulcé b M dn@rbf H-ENSEADkndl1aies ﬂh@r}PJE/D@PD pro@ited 8hi%FR! M&Dmparative
133 nL TCE (2.25 wt/vol % pol yner) at room

Exa@n’g@e £d ané anr @tbybce/prqpate@dﬁrqﬁh}d -A47@bainene chpelpmer.addSC analysis

shofod P PR T b e T hbRe, Zobiee: S PR et 433 o br

vern t o(3. | )!
R e

pragd NNE/IMﬁHDysﬂﬁleerXptetted pFe0ftbu diy dsigomead thiB’F{NfbgtancélOO‘fC was not

bot h, bl.end co onen Vi a |l ene.CH3 re
bR AV, T Rt I ™ ks b LTSt  TRBATEET the blend was
pré’;&’&f @9@@9t°'Co%r°{hr&ohﬁle€f BeAdn two aluminum-coated plates using a PHI
5- et hyl i dene- 2-norbornene olefin units to produce a

COMI@nﬂ Qﬁ 438- @M@S@s&nﬁh thexr pltesse[dhie TRE MFItDolbn@ pait od the press for 3

g1 cHis SBEYTERG) SLo8t Ry RO BGF haRG Caorgidphorpggencous but

sh@«ﬁ@dﬂéh&h owed the following features in the 2nd
heat: T 136.3 0C (HE/ DCPD); Tm 43.3 0C, br
(hydrogenat ed E/P/ENB); TmIABLE40C, snal | (DHf 0. 27

ox -E Rl AR ?eavaﬁ§3¥2332¢€§€§g*§ﬁ§?§ﬂé e prene

not._cBEEhaNCaEROFEp SE THES T 50 bban et tﬁq@mple L
trans ?%ﬁalAtnlnM |m0'r @ge

245 O or th S e Jm al num co W%
pl atjes usi ng 8‘5?1&(%%/% g& 3 (go O%E%a}ss gp
pr e“carl at 7(‘ | n—t ha conl i n ng )'nr ess ]§

LA YA Y R, 19

m nut A:&/DC'PIQV PARY ?’%T@'-th‘\Ld frnm t hi S un- nntl m zed

pr odedtF/BCRE: | bammompEeiebus but showed flexibility.
TABLUEEAP/ENB® thar bt E&B,zat | eH.of 4EPDCPB] 1.7 Ef DCPE).8eMhd
et hyfl ene / propybemess.s% ef hyl i dene- 2- nor bor nenes3,870"
A bF ENB)Ndt4RRE L PRl Y IRA DréfcrPRMBHE diven conditions. * By NMR, as
described in Test Methods and Analytical Procedures. "In air; value reported is the
main (major) decomposition onset (see footnote ¢). “Vistalon® 7001. “Very broad.
°Earlier minor weight loss was also observed, onsetting at ca. > 255 °C (5.7 wt %).
"By light scattering analysis using PE parameters.

Example 2. Small scale in situ tandem solution-blending / hvdrogenation of E/DCPD
copolvmer with ethvlene/1-octene/4-vinvl-1-cvelohexene (E/O/VCH) terpolvmer rubber.

[00112] This example demonstrates that the olefinic groups in an E/DCPD copolymer can

be successfully hydrogenated in the presence of an ethylene/1-octene/4-vinyl-1-cyclohexane
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NA or - = Not analyzed for given property or under
gi ven conditions. aBy NVR, as described in Test

worwRosSsand Anal ytical Procedures. bln air; vBCT/ES2008/060298
reported is the main (nmgjor) deconposition onset (see
footnote e). cVistalon(r) 7001. dVery broad. eEarlier
m nor wei ght | oss was al so observed, onsetting at ca.

clastop®B, d thd th’e Q\]@ﬁﬁ@: Sraypslin ghtelgmnetr@rq ad@ sinmlltymoslsly hydrogenated.

10008 st P BF anaThge /A o SoRAF i Sff o Ve Shged with 35 L

I‘)‘@EOh}éﬂﬁfar v Iy fg 8f Hﬁé‘ EMRIBD %f)@lgﬁfeﬂdé’dcﬁ%d b %ﬁhﬁwf&@ M&ample C1
(E/ ‘terpol ymer rubber Thi s exanpl e

(lij%ﬁgmml AT RIS unitat and{B6 gIOéfanﬂEéO@f(Eid p;@pq)l[ynan h&HIMOMP composition 12.2
%o?)%-&gngﬁ-d?cayg ngeﬁg%'cgz y1 OXt%Irlé) en%tS %drnlolg ) et%ylene (1.29 mmol

VCRCHARE/ o Virthét - dhafaktkRigorpneahasiodiin wab ttlRat oddifight at room
ol efini c@gﬁ@ou ps in the elastoner are al so

tergparefutcatnedigst dissoludion gd izt padympi60 The stikag was thehirerapvddand the liner

w. 1n%mt§l%§etf g?a%toga?ega{rgéglt, %rg r\%? %E?ngﬁg m;]mmol 558:1 total

ol ABSKK) Hach4k ringpﬁglve(roaasu\fﬁmg% 30l ep ®/h) (e Ja%hmﬁ@blv@@PIDs mL ODCB.

units), and qu of an VCH t erpol ymer having t
Boglo ﬁqiutsmm were Eﬂd foothe pwymarlsnwwn (ﬁy@lmﬂﬁéx@frf@ncmranon 6.67 wt/vol

% 1- ct ene %.et.hy.
)\/%ﬂqeté}ﬁur?asc O ¥ %?P?IH@FQ ﬁ%]afFeéé?eeCPi’”?%?l lﬁf)mg ‘f’%% “&tgi‘tg‘imth% reactor was
prod@i&t it6 2ol pﬁ%@[ﬂ 199N kP HH S fRMchRANBlatinis, foMo®tdl 8¢ trepressurization
di ssolution of the polyners. The stirbar was then

to BROrosiedSakhd8 kRe) Hi Eﬁelrglmlsarg@s efhiegigmipatagire meas paipgd to 105 °C and the

C ar at el P 7
col 888 i RAPRF Beft B etnaroed RerBb b 8h
an@4efied, ad "R!@)coiﬁ%ﬁ@ v&ﬁ@ Predipp@eldvied 200 rbL fetdaoB. ABet Manually cutting

solutions were added to the polyner solution (final
large|sphds it rsowfier atcicen the Gmtingy mxlwmev/asolalﬁqn t(hescipéiatet prsolvents) was
agmg(% il ? Wlt{gﬁbleﬁ%gﬁgﬁ%g&gg ol %%% \gzvésldn o“%g&)ypfélf‘.ratlon, rinsed with
mctHanéf). b Regn Hedigvathvedent ed3t hﬂeer QE @5 Walhbbwedpblymer) at room
repressurization to 800 psig (5515.8 kPa) H (single
terapraptyes) repraapiteah antat ﬁ%%nxkaglerlwmgledmddef sdded alhtﬂ Waging blender.
t r t t
Afgeg géﬁ&% {1%}! ﬁ@%ﬁnh ?n% %te\/\@lgglg odrrﬁélvg givag 61611%8 gt 9&0 CF overnight (3.047 g;

thaseleRbof b cdrhSoreaRt3eIR1S; ak@itaiesi pi tated into 200 niL
met hanol . After manually cutting large solids into

[0G134i | eBOtbl é]cggi @ﬁ\g\/lgrﬁqa]ryélsmﬂtg@@qo qef| shpyved the presence of both blend
cong]]BB&ytfl((n%h e%%ljg%gt ?gs M\ﬁlsée@g llﬁd%a ﬁgegk%c%%s\@gﬁ chprempltatlon and

oPYiTer was €0

coﬁlpletd Hj’zdrﬁgbnaflbﬂﬂ 8€ dol\N IDGPD&InﬁaﬁnOﬂnyl anglclbherne ewfﬁlslﬁhm &6 produce a
wt / vol P%;JI ymer) at _room

blqnér@ééi E(IBQBD @%#aéé@ Eﬁ@t H{EBGPR produepdmimyarly, ahSPmpaliaave Example

Cl;) a[ %hﬁ gﬁﬁi r{ ﬁ)eww\q%glrb,%ﬁ&gﬁ%én% i uﬁl@&m&o' dzﬂﬂ ﬁ%soshowed the

fomﬁmg Eféa’tul@hﬁn (2. ﬂﬂhe@._ rhe.4 3¢ thzurogenla@urﬁ/mwelr)em $37.6 °C (H-
3.031 ? quantitat [ é&. £00114] Both 1H and 13C N
E/RRBDYsTs 1315 £ hesprlb tifét 0.3 dige aingidoproepal metbylepe B@ﬁfﬁﬁ in E/DCPD).

A Ellll? %‘fjrn of the blend was pressed at 245 °C for three minutes in the manner described in

_)

y Imactor was cooled

Example 1. The film obtained from this un-optimized procedure was inhomogencous and

tore casily, but showed some flexibility (to a lesser extent than the film prepared in Example

1.
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conponents (via 1l-octene CH3 resonances) indicating

successful coprecipitation, and conpl ete hydrogenation
wW@200B0st58OCPD and 4-vinyl -1 -cycl ohexene ol ef i NnPCAIUS208/060298

produce a blend of HE/ DCPD (simlar to the H E/ DCPD

produced simlarly in Conparative Exanple C) and an

et hyl ene/ propyl ene/ vi nyl cycl ohexane copol ynmer. DSC

anal ysis showed the followi ng features in the 2nd

Comepdrative Exdthple Q€ Shiythiesig o fi At dxth gk 426/ Gblv(ethgleh&-ZoGliG&lopentadiene)

(HOEFB CPIOPEYpoviiielevht Binfis 458 Bidle ¢Dh{dibodPatdd GICPD (HDCPD).
hono- pol yet hyl ene present 1n E/DCPD). Athin filmo

5
[0Q1Hé] bl An@0vgarorHPR & 88 EAIPCEESCO@QIW copieEengdhieale ¥ DCPD by 'H
R%S?@E%nﬁlgﬁgg{) u%?tg @%%?Eré c?1e ?eélz\a}\téo;;lh elvfrlb }r% ag)gée SLWS.Q lrllyqdrogenated

usin@rLpdasdulry sinfllaf t& m&‘@draﬁl@ﬁﬂiﬁahglﬁ Cll |1h ta)Q t l(healebseBﬁ’ﬁ kcactor. The
extent than the fil mgorepared i n

ampynigeiparesniswscExgip | 200omL QPiith étgudsssgkveﬁw eenrgeyiaeradd42 mg (1.02

-di |

R 18198 BN Gt 1) S LR S0Pl DB o

(ﬁ{laﬂ@ﬂ)ﬂﬁﬂer:%oﬂ&atr@tlm 7ivanob¥o; dihalEdiBXPRh G6P:0). ymtowmg 1n1t1a1 collection
containing 39.4 nole % DCPD by 1H NMR (570.3

of thei qrade palymaregnddyarraRicepitatians éﬁ?%?@@ﬁnﬁr@wa&l 9é) %g (ms% yleld 101.2

g, befd/ r}p&%[‘@ﬁ@' s8Ed gﬂiélftﬁ{n%g,le\gféléﬁ gfglr%héﬂes[é&?f:?{’lfﬁgfya% X®R. A50¢

poaitnustt tfhlsOlﬁlatreﬁangEH dissides ines@ ﬂﬁO@luﬂne,Md( itaeflux for a 30 minute
dlssolve the co olyner) 942

1.02 mmo)) ]
tatgd byra e adg@ exa@,sd bgilng n(ieg@anpg aﬁﬁ@pl)lected and dried

e e e e

cyclohdxaat aoroaf tetriperaturt @EOﬂglayldEépraﬁﬁltzttw into acetone (7.0 L) followed by
rep remttl[;ltatlons from TCE and dr)sg 90. 8
gr

t heo.
V\ésﬁ%wg}tq;] @awder (44 g after

agigtiangoi1ihg pecipitatny myxtee 1 anlierias
I
S0 B SRR NI SR Rt

NMRBatret etaracedrization of the IUDAPDUbecpsbi add the dyidpigeaited) H-E/DCPD
addi tian o a | arge excess of boiling nethanol, and
Pr‘l%‘ﬁlétgﬂ‘@al%ﬁa 18r% ed under vacuum at 80 OC. To renove

[00 ﬁ%, dug), e&&lﬂg%ﬁnc Y RafBhET bﬁéhtl%@&st(?tﬂ%etﬁe&j g&&s@ﬁlye%qy i Examples 3

cycC ohexane roomtenperature
and &pfive tindicimadodetionritlondicge! apdrogdnabioh) a ﬁ@:lohd)\%d) pyatch of the E/DCPD

B TCT A S TR AR A R—
tot@NGF TV P DDEBSsoPRLR! Eﬁg hx@%ﬁ&ﬁ'@g %?ﬂala%g&l@él%ﬁfsmsed were 188 mg

resonances were seen rrzati on
(PloP)Rh€ EODOBBpoE 662ﬂaotaamldﬁnme1) byd i BGerkit:Bd7 85 @1@@195)4 7:1 P:Rh),

ol S a0 0 T3 5 b S P A nion .7
Mﬁ;&gr 'g:zﬁgt?rl %@o%nfggé% Ltﬁ@ g@fﬁﬁ?' gféﬂttlgﬁ W %{&ﬁg({]% /1300DmL methanol to
pr@qptatwﬁlerpr()ddcllblﬁﬁﬁ maidh Wﬁblﬂmtddsby ﬁdatsltlbydlfmg epddtmd in a Waring
bleinger? rle-ipPeec:EI)ll‘[ee1§eS(1 1%0 %r rmie]a&ti mto n38 L methanol, re-collected, dried in a
vacuum oven at 60 °C, and subsequently reprecipitated again from ~800 mL cyclohexane
into ~2.0 L acetone, re-collected, and re-dried. An 18.04 g of H-E/DCPD copolymer was
obtained (89%; theo. yield 20.24 g); 'H NMR analysis indicated no residual olefin

resonances. Further characterization was not performed.
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total of 300 nmL ODCB sol vent. The hydrogenati on
catal yst conponents used were 188 ng (Ph3P)3RhC)
W@ 200805800l ; 562:1 total ol efm Rh) and 1.85 gPE®HBF2008/060298
(7.05 mol, 34.7:1 P:Rh), each added to the reactor as
a solution in 33 nL ODCB (final polynmer concentration
6.7 wt/vol % . After hydrogenation, the polyner
sol ution was added to 1300 TMBlEthanol to precipitate

L efr%f@m%ﬁﬂgﬂl iR er ECPD i Yraduet Gt
from - 900 rrL TCEP? ﬁ%r&@@mpﬁﬂtw&ﬁé‘lamﬂ%%ol | ect ed,
AR geuum 4 O'Ig)kﬁ’ m_‘ neg EqUEEBE Yy GPC-

r epr eci |tat ed aqao§ frgq'%" cyc ekane into
2.0 L E{"pﬁmer CES1 ) E&eld and 23;35904 Y
of H Ef °"Lopol ymer has ob ed ((8’§ | d| Mw ¥

2024 ¢): 1H NMRlanal yisis | {{I G):n“ ed HR0 r‘luglmqlﬂ?)pf qg/mole)
E/&{Iah38« DEBPE hdrt9dhianenst er NAat i on74u\%9é) not 183,230, | 193,100;
performed. TABLE 5 Ful | char act eri zat 20M3Mmf |[pr 6¢19980r | 89,100

E/ BCPD| and4pgodu¢ t14B-l-1E D pol yirer s NfA Conpar7at3soe
Exom ¢ (ﬁbcmd (o] Not anal yzed for given pgreperty
N@ br UNA8Q§,G fv%h 9§Yumf< 1\%ﬁ cg &ﬁ()ﬁ@eﬂ NMR, as
el SRk E fi& %@ &‘;@a RbLRRRATRS G BlAal iy ]\%s wnain
(bt %g%lp 1“0%,%%? F% 811%}’ L?ewslek/ "'HNMR.
X%e r W%nglé ézﬁs yagalso

bﬁﬁ W@Iﬁg}ﬁtatl OC\K/&§ a)so observed, onsetting at 282
0oC (3 3 %. Exanple 3. Large scale in situ tandem
Exaoipl¢ Bohartyge soale ivgsifu tandeogsehaiombleatling//heRbogematiby o€ E/DCPD
_m')lk’hleetwhﬂi ﬁh&l’eﬂé/@MﬂW/ﬁeﬂtvMbh@&ﬁﬁrBoﬂﬂhb @¢ripeliéner rubber.
rrer rubber. [00117] A procedure simlar to the

lﬂi}léagat (ngce@usﬁ‘c%lmélﬁr Fwﬂlﬁdﬁm%t(% B-sptlek byflipgengfigie arqegdure given in
t
CORRLR R OIS Ry L P RE 00 & o

E/DEBOX ¢dpotnhdr (Q@(Efﬂ&d&hl@lc&n@ﬁ[ﬂﬂ exdodblé L. @9. anODWD units) and
units g of the E/P/ENB terpolyner describ

408 @)@Lﬁﬁi/%/ENi ferneigmefrgpscERes imibkampleThél ABY MQISEN& gnits).  The
pofe?%eé‘% g/&%ires ﬁ&lt \df‘sgolggc? B%rgght ;ﬂ:‘2@(p %L%D%?o %Rff%!zé/lﬁlé(ﬁl solution (some

ution sequently
geKstB&EQeBleﬁﬂy), 169 rﬂgSGPHIPERhCDG(B 1154trﬁmal sobaf makra))lefmwmh) and 1.494 g
494 g Ph3P (5.69 mmol, 34. wer e ea

Phaﬁ §360 vagol, P41 rﬁ_R@ﬁ@reaﬁ%Phaé’d@HV?domt Aé bl %@B and added to the
t d t 0 of 130,

PR Lo Ry B ! 8 Pyl Do TP St oty

coingbdtra)tgtﬁnélﬂimolt"/h)e Py hpdrogalation, ahe palymaddeldtido whs@Aded to 1300

thanol to precipifate the product plend, i ch o
mlggthagph @ Presp e e Fe ket Sandmiiih Wt sl Oy figeon aftr agitation
n %\@gérﬁ% B%lﬁ{énol Jprécgpl&“[ r@rhbgb?ﬁiL g@?n%oﬁ)o 'ﬂ-mgtggndlnlte collected, and

ect
dried in a vacuum oven at 60°C (19.36 g). 'H NMR analysis indicated the presence of

residual TCE solvent. The blend material was then re-precipitated from 800 mL cyclohexane
into 2.0 L acetone, re-collected, and re-dried to give 18.33 g of a lightweight flexible white
crumb (91%; theo. yield 20.196 g). The 'H NMR spectra of the blend indicated only trace
amounts of olefins and showed the presence of both polymer components in a similar manner
to Example 1. DSC analysis showed the following features in the 2™ heat: T, . 147.5°C (B-
E/DCPD); T}, 44.0°C, br (hydrogenated E/P/ENB); T, -40.3 °C (hydrogenated E/P/ENB).
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dried in a vacuum oven at 600C (19.36 g). 1H NMWR

anal ysis indicated the presence of residual TCE
W@ 2008851580 The bl end material was then re-preci PUT/HS208/060298

from 800 nL cycl ohexane into 2.0 L acetone,

re-collected, and re-dried to give 18.33 g of a

i ghtwei ght flexible white crunb (91% theo. yield
ﬁ’ ‘lél‘ g} C . B A\ -:!,! ;1, .l L d D H D : [ LN EA .-4
rubbénblend amadehyunhdemfsolitivhiblending / dindrezdnitien. pr esence

of both pol ynmer conponents in a simlar manner to . ,
[0 §hp) Ehep isqhajed ah@@sp@t%ﬁb\/@d Exp@pico 3 oVasn§omaisstipeguolded into

e g T TR 0 8,0 s s
ché&deR/faNBmpkx piephratidn sdietpanadt obvioosly dompnessd thn-soaieskeal the tandem
sanpl es of DCPD./ E/ P/ ENB. rubber blend made _ b ) )
Solgla%r@%né@g tieregsnaten Wgﬁmqﬁw} BYdHeng éﬁpac[tﬂmdi%ﬁ mgterials (while
R
injacttbnoiQldirpobly incpasity iestves aCorpnasaiixing nmodpili rithewslend material was

nmpl e preparati on _so nost__obvi.o

coBROTOR TG WP Srerehlr grpefd s pndimenoion 63 % 1253 thm at 265°C
RHST TR 01 HE Siiets . ion 3 % 12 |

usii PP BorbARCORIIs OXFT RGPl oMk (el with separate heating

andrebdlimg) playfpimcabhd aptoolgsesedlanslds alhes iippdramy lspec prosniplates were

TR T KRR T R R S

(VMRS - G OFIRG S5t SR PRIFY € isf)‘lta?e({ &b Mbﬁranidg}?@s@ bR sriR o pressing.
di mension 63 x 12 x°3 mm at 265C using a PH conpany

The)felk88ing nRtistegheprobgdiirawhs usedradies peghaapgpg thewress plates to 265°C: (1)
separate heating and cool.i | at forms an st ai nl ess

5 SRR ol oRB e b S avBr) B BeSparalovel &Y Sitise: () 60

seér%ﬁ’llﬂ? heEmpbdablird §fd if’(ﬁ‘%%ﬁlﬁﬁfetdeﬂl 1Rl 88 '@3*)26“(/); élélbdér}d_s%@ kmperature and 20

al ocarbon aer 0so rel ease agent
torStfeporeesonralddsq, 22 DF) sacasdssyb tayeutatore andt Ietonofodloand by release; (5) 4

.press plates prio o, pr i n The, fol | owm.ng. o .
mifiies s Periectanb i D nls Taletit pr b pie. Gha: Migtehat 7°C (cooling
pldRfot®Fait] 30 B8 FQIRRAGy rklbhscd ATkdMh&Sctd bhBRPRMRLHAL&I at 250°C, using

with a slight (2 ton) overpressure followed b

y
8 melugapeiods Apr 88 wmecdriddomt 2681 eansl wpeomahly, @ fimahg30 ton / 250°C)

fol | oned,b el.ease; (3) 60 sec at tenperature and .
130 SBROM oF Bty ore PRUSE, e R B b ot o Sl voids
apﬁ&@iﬁg ratit §urieel IRctRRSwWER! haWeHaBY weBh8@ %S provRie fHditional relative

m nutes at tenperature and 30 tons followed by

charetterzasion () qualityi plih@ghato qapsistenbd k¢latepnghias fererpbsenced3gtween bar
tan fotlloweg Qé%\r,el ea(ﬁ %dA second set of bars was
weigh B WPEBEo g TSR et WGt epBMi ods for ¢ he
initial (2 ton / 2500C) and, optionally, the final (30

Exafihi¢ 52209€)c Ak &5 Sird aiRm Didtid-bleRGindd 1 a¥6chafBROYE/DCPD
coﬁ&glﬂek th &t H e/'l-Dc?&e%-vi\@&:-!?-cl%%ﬁe%ﬁ%'(E/d ; é’ﬁ).terpolvmer rubber.

dppearr1ig o TE SUlldCE. e Pdl s Wel € T 1ar vi aual y
[00W9phed pgrocddurviithlanadiEtinoplall wad adriivd®out in a linerless 2 L Parr reactor
characterization of quality, although no consisten

t
using| 1414 A% Hicpa DT conpdaperedssehofiee - ameparatiedhgmple C4 (91.25 mmol
DA GRS ateh 81 oF tlCHRIVE BiPoFRd: HERAGL $F BRAGPR 2 (8.572 mmol

VCH units). The hydrogenation catalyst components used were 166 mg (Ph3P);RhCl) (0.179
mmol; 558:1 total olefin:Rh) and 1.630 g Ph;P (6.21 mmol, 34.7:1 P:Rh). A crude yield of

18.74 g was obtained; re-precipitation from cyclohexane / acetone gave 17.89 g of the blend
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Exanple 5. Large scale in situ tandem

sol ution-bl endi ng / hydrogenati on of E/ DCPD copol yner
WORAR/18458/| ene/ | - oct ene/ 4-vi nyl -1 - cycl ohexene PEI/TA2@8A)60298

terpol ymer rubber. [00119] A procedure simlar to

Exanple 3 was carried out in alinerless 2 L Parr

reactor using 16.0 g of the E/ DCPD copol yner descrlbed
méteriaCosflaffatihite gExauiyipedCAcramb.(8%%ntheb. HORDOANStD) 'HMMR analysis

of %th hdl ?tee@gpP J%é[cc?g%neor %%lé#n&r 1}1% 812 (e hegplgl)s(%]gg o?both polymer
coﬁl H]Péh'ﬂseﬁlt £ sitiRe n¥Rh& thabka ﬂgﬂé 4 heE’CFQﬁ g)sm(sﬂoa;@c? tHEni%llowmg features
ol ,

} total ol efm Rh) and 630 Ph3
in g7 o fh)145A € (IM/IQCBDGI of Tg@rm @'dxagemwdaﬁ/@éWCH terpolymer

reC| A 0N fron1c cl ohexane a ve 17.894
way TgF SR H}%’qd PR ELE RRT PO it CA B B R heat and
ass(i o (R Ird RBSed BIONCHR Crgd9m@).. 1H NMR anal ysis of
e blend indicated only trace anounts of olefins and
Ex§. 1HES. W@pa%ﬁéﬁﬂ? lﬁf)r Sbh-RALYESimBRIBPRERIFCPD /3/0/VCH
ruBbet bIghd Niade By ¢ tﬁ)nﬁ)lgﬁ_’fﬁfe{%?ﬂf}c obeiation oo T

Ul T UOW T1 I'TdA UI Ub II LLAS 4 L 'y 199. 1 OC

[0d120F DERD)isoldtedgblead toagrial dsfogrambrd SEMAsVEbpression-molded into
terpol ymer was not seen in the 2nd heat; however, a

rejaieylapemract pags of. dimepsigrodes! e Brinmat 08 °Lsin heigtilagmgnner to that

n h r r

de ?1% 9 iy qié;ta%]g;eeg ar a%l l%%? g\%treg gﬁi% ga}ﬂg_i réh% q% Cgeeérﬁegolor with some large

1nt61fnal'ivcﬁﬂmﬁ|3nﬁ1 cﬁéﬂ%tb@h}mbﬂl@b@f sebbﬁdl §bt R Oers s tp@é}ﬁﬁdil at 300 °C; in one
sol ution-bl ending / hydrogenati on. [00120] The

instaisp.dphedapt Wa stasked pid subjectsdta) sscand pygssing procedure to obtain better

I f o
oGS5 B BUCh GuASEI RGN, Al RAGE, BRGSGT 265 . i
dotilytpredsedl ®aiC viab darkicn ifExGloP kieandthe Fhgglyppresscede3® apaguend had fewer

and light beige in color with sone large interna
visile §81ds~1 nm di ameter) visible. A second set of bars
was prepared at 300 0C in one instance, two bars were
: 02.5 pfedu

sampl%s of neat
y

in color than the bar s prepared at 265 0C. The

[0@9‘1!3' YTR! RERRY I@-@/DW??D Aafcks! dpr'eﬁ‘ar&@ {iPhhe bt DH1G-scale hydrogenatlon
si ngl y-pressed 300 OC bar an fewer visible voids

prédedpa roéﬂom@aﬁtlamﬁ]xem@& Cohwepermapricssomnsfolded into rectangular 1rnpact bars

of AGHRF (Fe 1 Sof Lt KPS TG FIANTgP gt s i Exemples 4

anﬁ SPeRke %ulgan% @)ﬁ{sew&)édd’aﬂg SRAN BNcAbPGRAMNLE®S and brittle, and exhibited
Conparative Exanple C4 was conpressi on-nol ded i nto

mangcingmgal| exids. mbet priossing of thkisaemss ovseBarkedly mo® diffiatlt than the

300 O inasimlar n to that descrjbed jn ) )
pr@3 R Te e e ere e HRE] bR i B ERRE 4 M08, & "W pfuired higher
terhper&@tRdespifcaRs! fHG et thARighyldtddeRated Eﬂ)@l‘b'd@dt&%i (WBRYn identical

i nternal voids. The pressing of these bars was

Tomapkestdy hopee disfahiceuio bdramverdistacked and subjected to a second pressing

procedure to obtain better fusion; this bar was darkest in color and exhibited the fewest voids.
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pressing of the in-situ-prepared blend bars in

Exanpl es 4 and 6, and required higher tenperatures
waele®piswssd hat fact that the sane hydrogenat ed ETXUIR08/060298

material (wth an identical Tg) was used. In one

i nstance, two bars were stacked and subjected to a

second pressing procedure to obtain better fusion;

this bar was darkest in color and exhibited the fewest
Exwaipde 7 ERaopdrey dompiirdsuay ietweanpanpsssioanolded samples of neat
H-EPDUPESHIPPleidd 6EH-BRTIB and E/PANB br E/OGRDHangdddbends
soRitiohtbTeddie)/ Bitidl el ﬂd Ritiow, O VCH made by

Solutron-blendr ng 7 tandem nydrogenation. [00122] The
[0&123p] eThasanpe é)p&rmdparnd Eix Erpinples 4, 66andifd @5 cwebjected to Notched

Lo e b p e RO DTG Oy (S (Ap o Tlgpg Tester (ASTM
Dz(sésw AP 2. 048 Ml ShdunB2Rak{ adh f&e(ﬂ@‘)tleé%@')x/ere%ﬁ‘é%oﬁ&ﬁgned at 0°C

for 00C tests were pre-conditioned at 00C for hour .
forAl howarfsll Showbawed nphplet lhmdakpmpmpaphp&mults R@ssuulmrsarlzed in Table

1 Bl TP PE woieR it B 0 Bl rORE eenerated (noted as

0 fg-Wﬁrlﬁtﬁgle(G)O%%da R8ofiaty cdrPpdritivieNrobaPletp @Qatur@%nﬁact data for the neat
Secondary arative, room ten‘per ature | npact dat a

-EdPCPEetesi@amp EiRORD Geparstavepbeenyt (Bn(pirgpared by injection-molding

e i nj ection-nol di ng
W%@ro %Jﬁ'hgr H?%gaﬁ%im(c@ﬁ%ﬁ ??blgﬁe i ncluded in Table
[061:23] Ooig@hata_@ﬁoﬂﬁ‘ti@ TahRVMinditatehhebBnd 6t Bat/©AMREopolymers with
bl ends of H E/ DCPD copol yners wi th el astonmers prepared

elal@Spnteasn @éﬁmasedl by itendenl eeldtionrblendipgr o fedrageration demonstrate improved

ns r roved i npact pr ertle
im G e BhS 6V i b S TBE S EhBERE - FRseafoid attbifling occurs. he
ro&ﬁ&eﬁ@@tﬁtﬁr@rﬂ%ﬁrmm@o@m 209G grdcd SlorPoldd@ samples of the H-
ressi on- nol ded sa Ies of the HE/ DCPD / E/ P/ ENB
E/laﬁB E/MENB and=HCE IBI/eE{%VQHebl@u@%aﬁeosup@@ort teothese for neat H-
erOREE0°3h L P Babchl B AR RS, S Rer o e oom
terhpR@Gtc MFladevAlQE foin hbﬁmndr@édd@@lnpﬂ@mﬁ ﬁé‘at cp{ E/MP@PD. The E/P/ENB
E/ DCPD. The E/ P/ ENB el astoner provi ded greater
clasiomen capnaaed gfeatemgghqncgmp@tn@ﬁ wnpact poength @bheth room temperature and
ge&€mperature and 00C. TABLE 6 Fl exural nodul us and
not ched 1zod i npact properties of conpression-nol ded
bl ends of H E/ DCPD and E/ PHRAWI.RW% E/ O VCH nade by
sol ution-bl ending / tandem hydrogenation and
Flegmshmodulus andnotehad ipedinpactipropeisianhof epmeressignanolded blends of
nundeEDCPD paddiiPHENB o r /YO & mafle bysslutiopthdending 4 binglem
t o gener at e Hadegbersdoisendiomparative nbat HtE/EERD. of

San'p Qs r\l:!ac-f rnnmfcrmarnfnra rac-nlf 'Fr\r neat

H E/ DOPD saMpicasl pr eparledRbyzadifetoindn [ G Hgd (f-Io/in)*

(Conparative

Neat 0(1)° 02
H-E/DCPD [0.243]° [RT 0.2437°
70:30 0.900+0.111 (2) 1.083 £0.152 (2)f
H-E/DCPD / E/P/ENB 0.538 (1)°
70:30 0.337 £0.062 (2)* 0.376 £0.101 (2)"

H-E/DCPD / E/O/VCH

“RT = room temperature; numbers in parentheses = number of bars tested. "Unable
to generate data because of extreme brittleness of samples. ‘Best room temperature
result for neat H-E/DCPD samples prepared by injection molding (Comparative
Example C3). Bars made at 265 °C. °Secondary data for bar made from material
that had been pre-cold-pressed for 15 minutes at 30 tons into flat sheets; showed
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Exanpl e C3). dBars nade at 265 0C. eSecondary data for
bar made from material that had been pre-col d-pressed
WO 2008150586 nut es at 30 tons into flat sheets; PCT/US2008/060298
showedi nconpl ete fusion. fBars made at 250 0C, | ower
ft-1b/in bar showed m nor inconplete fusion. gBars
made at 300 0OC, Iomer ft-1b/in bar was nade by re
pr essimpleteviosibar Barogeddhar2s0 “ABver faldén dur oS cd @rinor
[ OOih2ethplatel fuson.uffant made stcYOOPE Idvesrei-tb/iarbar was made by re-
| nogrepataiwtbaytopethen eBas hrdennes el udi ng any
riority docunents and/qor testing procedures to th
Wg‘%bnt flrf@yu@%ts rftseeritied dis3ia pEn icpimaratehiby refekqnce /h@rql@ including
t
o BB Moch O 18 o R e PR AL [l SB[ ol n @ fopsistent with
thibateet. bedn id lappdreat édrantle dfesepoiidpe densral idesiption and the specific
can be nade w thout depart romthe

jficatiaons in
eﬂ@ﬁgmetn Samsmgfc Epes At thsenyension: hays. %Bc@PﬁFagéfI ynd jdesgribed, various
ca'tLstlg @91? %gtrﬁﬁemwggﬁtn&%gﬂingnfr&g 1{1:1%% rgdantgg?croﬁp%f the invention.
Acsyndmgkymluss wott Imtdnkded tleat the imehtieh hg'linfited themeb;z)s esikafvise, the term

Austral ian | aw. CLAI M5 Wat a ai proces .
"oqTRpTIRGe p‘éFP%‘YY%%%L %‘@PY@O%Wﬁgéliet ‘ie’a“ﬁngl%{}idt |f%r ipgposes of Australian
layol ding into structural polyol efmproducts, which
process conprises: A) dissolving in a liquid reaction
medi um an et hyl ene-di cycl opent adi ene copol ymer
conmponent having: i) a dicycl opentadi ene-derived
conmononer content of from25 nole %to 65 nole %wth
at least 5 % of the dicycl opentadi ene-derived
conmononer s havi ng resi dual doubl e bond noieties
therein; ii) a weight average nol ecul ar wei ght, Mv of
from 50,000 to 1,000,000 g/nole; and iii) a gl ass
transition tenperature, Tg, of from85 0C to 190 0C
B) co-dissolving with the ethyl ene-di cycl opent adi ene
copol ymer conponent in the liquid reaction nedium an
el astoneri c pol yner conponent having a gl ass
transition tenperature, T , which ranges from-80 0C
to 0 0OC, C) subjecting the liquid reaction medi um
contai ni ng the ethyl enedi cycl opent adi ene copol yner
conponent and the el astoneric pol yner conponent to
hydr ogenati on conditions effective to at | east
partially hydrogenate the residual double bond
noi eties within the ethyl ene-di cycl opent adi ene
copol ynmer conponent; and

-39 .



10

15

20

25

30

D) co-precipitating the resulting at least partially

hydr ogenat ed et hyl enedi cycl opent adi ene copol yner
w@ovposisse and the el astoneric pol yner conponeP€T/U82908/060298

the liquid reaction nmediumas a co-precipitated

pol ymeric conposition. 2. A process according to claim

1, wherein the ethyl ene-di cycl opentadi ene copol yner
Clcah{énent further conprises a third conobnoner based on

or.bornene. thereby rendering the
pm@?ﬁ??@%@?%Fbyclopentadiene copol yner conponent a
1. t EAPRLYILE For ﬁgpa]?ingr&%@ﬁ&ica&%ﬁiogitﬁgs s 8tabl Ao bl Ahg #nto structural

wherein fromO0.1 %to 95 % of the residual double
polyotedis pybducitse whiidyrbegse perapliissse- der i ved cononomers have

b f i.onal i . b th . : :
ot P eSSBS ol orliohi cireciBdTSHP. BrplNlRE-ayelgpentadione
co#ﬁ9§kr5&mﬂ&ﬁmﬂm“ﬂ¥grogenated. 4. A process according

oclaiml, 2, or 3, wherein the elastoneric polyner
conpbnericycwpsehdienedertedgommnofice xoblcat of dlosoléfmele % to 65

ool &R TR SRS b e B e B S P A opsPghaving

to 28iGAr BeublabeBmoict)s MERIMhous or |ow crystalline
flexible olefmc copolyners conprising at | east two

conpio nemetzhs ayaegerofocslar weteshyridupoidomns i58t00Adgo 4008900 g/mole;
et hyl ene conponent, a propyl ene conponent, and a-ol efm
coné%&ents having from4 to 20 carbon atons, (C
f 1 exiifod glagy ©dnshloRanapsthtugatrehdicdnes eope i Yorer;s
conpri sing a nonconj ugated di ene conponent and at '
| eB3t eandissdvipsrieith shes ethzlenedidvelonenthdicag eofpplymer component in
ceNsi; St f_ an hyl ene conponen ropyl.en "
thc R TedsO oty R S S BCRHPRE Eam RuRR BN T glagy tramsiton
terBRdriare, &f,offich fagcd frei-®0 €C &b @pe/ ar omati ¢ vi nyl

copol ynmers selected fromthe group consisting of

r akdontubinsEng nethe  difdid| deactioBpomydisps cerfaling thee cthylene-

. I I (ilS] nj ugaped di . n

o GBI SRR B E HREE Lorhent 1

hylivgdefgenajondiiops effuatve tofattibet fheinly afyaroathde hayWsidual double
copol yners; and ég%iflexible honopol yners sel ect ed

bond gwidtise wathBuihe clysinstdicyglapentadisse senalwnencogpgagnteand
polyprop 0ol .yhu l.epe ol Vi:Sepr t _
o LR e AP AR, O AP ol Wy

didyeloptstagicen opodymé @hgoasst @it ¢lad@nic®icqlodymtrlcondondnt from
or 4, wherein the elastoneric polyner conpanent is

thesliguad feagtion BRdivALaSGr Wapreeiptard P gcHE comapsitiorexi bl e
cycl ool efi ni ¢ random copol yners conpri sing an et hyl ene

2. eopRRBSN4ccording to claim 1, wherein the ethylene-dicyclopentadiene copolymer

component further comprises a third comonomer based on norbornene, thereby rendering

the ethylene-dicyclopentadiene copolymer component a terpolymer.

3. A process according to claim 1 or 2, wherein from 0.1 % to 95 % of the residual
double bonds of the dicyclopentadiene-derived comonomers have been functionalized
before the ethylene-dicyclopentadiene copolymer component is at least partially

hydrogenated.

4. A process according to claim 1, 2, or 3, wherein the elastomeric polymer component is

selected from:
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an a-ol ef m conponent sel ected fromthe group
consi sting of propylene, 1-butene, 1-pentene,

waz00848058) 4- net hyl -| - pent ene, 1-octene, 1-dodRCEN2008/060298

5.

1-tetradecene, 1- hexadecene, 1-octadecene, 1-eicosene

and m xtures thereof, and a cycl ool efi n conponent

sel ected fromthe group consisting of

bﬁA;)ycl ﬂcf)@'blz,cm:lhebﬁn@-rem@m Sorddymers comprising an ethylene component,

ﬂ%g}% ¢ btte %Orrglg: nept %1%1@?1' 2 llﬁﬁ% §gﬁ1|§%ne}a’} 8%V1ng g?od 56 &itBon atoms;
1(4?1) 4- HRHASRCANBwW-RERLIRRY ‘fl'teﬂoﬁ) &eﬁmb c%p&z{al%rs%o%?prﬂsﬁlg at least

4- pentadecene pent acycl o[ 6, 5
113\]0 dothpxed tsc sntested fnomy tHeofupusp, C@)nlsls@ngs]of a8- dledeme compehent, a

bstituted d th f: (b
PRBLBNS SeEP b ERL e oR aptmaire hYinB fRBTA B carbamegroms.
r@bber gexsth: cﬁéﬂwh&{&%nﬁl %@hﬁb&g&gbws Eotape §1§% antbnconjugated

propyl ene-a-ol efin copol yner r ers, wherein
adigheedmpangnt el efolpat ywe rcombb@ts sal@t@bfremt thd gmwonswtmg of

ent ene hexene ente
Tip bR P hER Siney It o MRanst BBL PG CPOTRRs having from
ang 10darbhiomemyher ei n t he honopol ymer or copol yner
rubbers are graft copol yneri zed or functionalized with

aCVD)u nsﬂmblatdme@mmmy\rmﬂ C@QDWH@aSs@tﬁcgildéme @mmnmnsmtmg of

cted f omthe elife] S|st|n £ é
e [P J AR O %PO YYD, aﬁ%&r% rofriy c?ompﬂsmg 4
| @cﬁhﬁ?&gﬁte@ @#6nedeo dn%ﬂtceﬁﬁll & @6hdtic ¢l APdcaBbE component, and the
i socrotonic acid, nadic acid ( o-c

lmsrdé%qn@i[@ proy¢iepf ths de@rmémzorsatmil@ﬁdrdgmlyme@, a@d d), and

anld
A7 R nE Ry o Rers ORI A e S B santiaty
adigethty poogesniiar, dgslypaidimes dnbe E)@@isogfe@): and the hydrogenated

et hyl ene- propyl ene- dlene copol yrmer rubbers,
erRgueEnef polyhiadiens aaddobamprsiver rubbers, and
propyl ene- a- ol ef m di ene copol yner rubbers wherein the

a- olrefpraceyTReRdihg itB dlkien Nubber &y 4 fwHk@s ané .cldsfomeric polymer
selected fromthe group conS|st|ng of 1-butene,

comppegit érfelectedeore the graqumeansipting ofent ene, 1- oct ene and

1-decene, and wherein the diene conponent in the

rub l@?rﬂ%xh‘tﬂe 6%1@&&1@1‘% fraﬁﬁlﬂhﬂoofoot}@ﬁ@ﬁb(ﬁﬂlﬁisﬂg &1 cthylene component,
a

oct adi ene, 2-nmet hyl -1, 5-hexadi ene,
6 m@n mvyfbleﬁn @mwteatj&}@é@%ed fromélndwgrbup torgistigg oadioppikene, 1-butene,

4L PO R SRy e Fafiy drdndeseag, 1etadecene, 1-

5- Viheyd dederRO1 RofalERe, Bcigbdiné hﬁ’&ﬂl@xtare@ Q{é@wfrmfaea, cyetoolefin
net hyl ene- 2 nor bor nene, 5- I sopropyl i dene-2 - nor bor nene,

6- clebmponest ﬁ@;lﬁ(lt@d frpmghe gisen gpugstmgrab brayeleds. 2.1 Jhept-2-cne, 5,10-

2, 3 bR ORLARYLASNG 1 5 PO LREORNS, 2- et hyl | dene- 3-
hexacyclo[6,6,1,17°,1'%"* 0*7,0°1*]-4-heptadecene, pentacyclo[6,5,1,179,0>7,0°%]-
4-pentadecene, pentacyclo[6,5,1 120.0%7,0%13 ]-4-hexadecene, tricyclo[4,3,0, 12'5]-

3-decene, and substituted derivatives thereof;,

(b) propylene homopolymer rubbers;

(¢) ethylene-propylene copolymer rubbers;
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I sopropyl i dene-5-nor bor nene, and
2- propenyl -2, 2-nor bor nadi ene. (h) styrene-butadi ene

whk@sl5i8pol ynmer rubbers, styrene-butadi ene- st BCENE2008/060298

bl ock copol ynmer rubbers, hydrogenated
styrene- but adi ene-styrene bl ock copol ynmer rubbers, and
graft-nodified derivatives thereof; (i)

st y(énethBoprenkfibl sokolpmpol yheers r ushemspylenc-a-olefin - copolymer

tyrene rene- st ock o ol r ubbers,

by P U GFROGRTCt rahbleragp disene ROy e s s e -butene.
r Ubheﬁe‘ﬁten@nﬂhnge%tét Hié%yﬁJl%nﬁé%' I\L@&tbﬁ{eeéldt hgeRat; 6. A
process according to cllaim1, 2, 4, 5, wherein

copdPy TR e g St ?%s o ;@%@gﬁ%mcoloolymer

codigsptyad g\Mﬁ Ebﬁbl%ﬁ@née‘d%'fﬁn&%ﬁﬁie@%f@@% YA AR Tarboxylic
from99: 1 to : . A process according to claim

1, 2¢id3ased gﬁl,ft mm@onwhe;cbmdtﬂmn Itheygiadiprasasistimgnof acrylic acid,
nedlu ri.ses.an i ¢, sgl vent sel.ected fromthe

o ol 6 RS s FRTRRTi<of el CHNEIORS A Ko i gcid: Clttaconic acid
chl QrnbEp %glﬁelsoé&’o?ﬂn‘quﬁc‘?& %@[bzfdi‘df (endo- czs-blcyclo[2 2,1]hept-5-ene-2,3-
1,2, 4-trichlorobenzene, cycl ohexane, nethyle

chi didadmxytic 2cid), ahil e¢idetatidneymite timaish hldmieltihaamé ester derivatives
chI of rm carbon tetrachl oride, tetrahydrofuran, and

>t hereof ; where the ethyl ene/ di cycl opent adi ene
copolyner conmponent and the el astoneric pol yner
conmdmehtbutadesndi dyibaednd, and hgdrpgaetadalerimesdics therepfa
total concentration of both pol yner conponents which
ran t / A I
t heg@g fgrhgc[:gln glpt%%%én\ég%mfne??%&c%ﬁ%g ]?(%eén [ %Hggft{@alg noze fin-diene
fromDpMEHMIqﬁ%dwraatpmmmbneuﬂﬂﬁ%aﬂmacchyﬂymgenﬂbamnwmwmnthe

addi tion of a |iqui ci pitation:induc
i croIEn SamButcain b R g5 BaelSER A rbfic Eroup consisting

et %@nQJuteneSP-BEﬁgﬁ’é"qlhex@&eehofﬁ@ch DEXERENe, mc?(&éﬁre%ﬁd 1-decene, and
thereof, and m xtures of any of these agents wit

wat e‘rheremq tleodisnarcorepaicnfui ths rablebtrors whageadi froradi, @hexaﬁlene 1,6-
or 7,

A 1, 2,
hoPER e AT USSP i e L SiheBteding Tagiyl-16-

par icablcxe hy qr@@ﬁ‘c@éﬁ&a&@ﬁ{e r eaic?b'l%betﬂé’(ﬁgﬁee baRhyl-1-cyclohexene,
noi eti es In t he e|aSt0nEY|C pol ynmer component 1n

addinmdtlgyitetrehydroindasss, gaviny kL ngrivyminegenethyndgnesnatbeaiinene, 5-
Sous SN IBIELSS, | 1 MFRL e el et aiheneny .
9. @so@?é}féﬁ?l&-ﬁ&%@ﬁf&h@g 1.9k @rBpylideRe-5Dhorbornéne, 62- e?hyﬁldene -3-

or wherein the hydrogenation conditions include
use lmrtaﬁyhyl@treo@r@n@pnmemﬂél propersd2el nertofnadient.he
gr oup consi sting of RuC H(CO)(PPI i 3) 3,

%@%ﬁﬂdwn@'tﬁ&%’ coﬁio é’orﬁé% RAbbET, nﬁ rene butadlene -styrene block
nlckeI/ ungst en sul octanoate Et 3

pl atcomlmplalrhlalmhw nhy@dg@,atdéh (sil?m)ls@dlwdstymmalhimh @npolymer
ther eb%eirs and graft-modified derivatives thereof;

(1) styrene-isoprene block copolymer rubbers, styrene-isoprene-styrene block
copolymer rubbers, hydrogenated styrene-isoprene-styrene block copolymer

rubbers, and graft-modified derivatives thereof.
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an H pressure above the liquid reaction nmedium of from
200 psig (1379.0 kPa) to 1600 psig ( 11031.6 kPa); and
W@2008050580 r eacti on medi um t enper at ure of fr om BGI/0£200$/060298
180 OC. 10. A polyner conposition suitable for nolding
into structural polyolefmmaterial, which conposition
conprises: A an at |least partially hydrogenated
6. et By pearvessdiacopedingetot aldirenk 2,09014y mer 5cogumerthe weight ratio of

havi 1) a dicycl opent adi ene-der.i ved, conononer
ety e R el p S s R R oaE 1 B e frobymgr sgpogent co-
&ﬁ%ﬁ%d%@@hﬁ%Gﬁgmgggﬁﬁ@ﬂ%ﬁﬂﬁnﬂ%ﬁ@%@ﬂoﬁ@ﬂpﬁﬂﬂﬁfﬁlhaVing

had resi dual doubl e bond noieties therein prior to

hydr ogenation;. ii) .a weight er age, nol ecul.ar. wei ght,
7. M RS o e eI 1 D00t aDa" By WBITE (G HaFif Fyecon edium
coRbASS dh'RBMid Nent STPREREHMEhe FRup bndistRIY FDePbent Qolh2fe, xylenes,
0C, and an el astoneric pol ymer conponent having a

ch@k&wszcmeamﬁcthilqmbmwme i &t 4streshlcTobenwbries hy dlelrgerse, firadhplene chloride,

-80. 0C to 0 0C erein the at |east rtiall
LGRS M aHGh O BT S atioana s etrigpahydrofuran, and
miSRIIRAAGRLF and the el astomeric pol ynmer conmponent have

been co-dissolved in and subsequently co-precipitated
wherotire gthyl queidecyclpentadinnareatiolymerantpahert end thtchrasgameric polymer

| east partially.hydrogenated. . .
coB PR R Bt b LR S BB Y hisfl SERSBIgn both polymer
coﬁ?bﬁ&ﬁ@hﬁ%ﬁ@%@ﬁsﬁbﬂMi?ﬂ&AGl%MBD@RE@U@HW@&E@CODO|YWEF

i ch has been hydrogenated in situ within the |iquid '
wheesathe icoprenepitated tvdyoerec Qch@p@tthneagbtamd ozl 1hy liquid reaction medium

hydr ogenat ed_et hyl.enel di.cycl opent adi ene copaol r. . .
oy BN T St hRF p OB i g GRe ik s selected
froReRIR BQIdoRGisthd 8f @ethhRAMsépiBpdrolllcetoh& dekdRNmFR Y Mercof, and

11. conposition according to claim10, wherein the
migtur¢sed sny phthcbadgoptshyidr vgienareepus mineral acids and/or organic acids.

et hyl ene-di cycl opent adi ene copol ynmer conponent further
8. coAppicses acohiing tcc okmmohel, hakell @nomadr bemendie hydrogenation

thereby rendering the at |east partially hydrogenated .
CO@HW%%%% eyt [eaﬁepﬁﬁﬁjkﬁsfé%g&%? YR FGSQ&%%%% bopd moicties in the
ela‘éﬁ)h[%?ilcyﬂmﬁmerlgon%ﬁm%ﬁm%&iﬁ&f‘ tAGCRAA MBdIR &) BbFRndlnPtesidual

11, wherein fromO.1 %to 95 % of the resi"dual double
dobloln dsnd moidies th the ctlppertddydorenthdrane edpdpmoncamepachiaw ghin the

. been functionalized before hydrogenation of the at

ligpidgspctionmediinmy, hydr ogenat ed” et hyl enedi cycl opent adi ene
copol ymer conponent. 13. A conposition according to

9. cl &i poot&s atdqrdong th2claiwhér 2j By 4,he tel7ast Gnevhierip dieymgetrogenation

conditions include the use of a hydrogenation catalyst selected from the group consisting
of RuCIH(CO)(PPhs)s;, Co(acac)s/BuszAl, nickel silica alumina, nickel/tungsten sulfides,
Co-octanoate/Et;Al, platinum/palladium, Pd/C, Rh(PPh;3);Cl and combinations thereof;
an H, pressure above the liquid reaction medium of from 200 psig (1379.0 kPa) to 1600
psig (11031.6 kPa); and a liquid reaction medium temperature of from 45 °C to 180 °C.

10. A polymer composition suitable for molding into structural polyolefin material,
which composition comprises:
A) an at least partially hydrogenated ethylene-dicyclopentadiene copolymer

component having:
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conponent is selected from (A) flexible cycloolefnic
random copol yners conprising an et hyl ene conponent, a

W@ yeBo8sed m conponent and an a- ol ef m conmponent P¢EUB2008/350298
to 20 carbon atons; (B) anorphous or |owcrystalline
flexible olefinic copolyners conprising at |east two
conponents selected fromthe group consisting of an
et hyl endiqyolvporteditne-derpred pydnemenmeo repoteendf fmnd 24-odlef ¥ to 65
conponent s .havi.ng from4d to,. 20 carbon atons, (C :
£V el b Sl PR e G g5 G P ENat LR Smonomers having
CONpa $dsitfhaPASUBNCEIHIUBGEEE tHERMEHFR TP RIEDEcrANEn At
| east two conponents selected fromthe group

congi) st megghb fivamgenbldoelne wewithorent, fram 0 HH) Ite A 00,000 g/mole;
component and a- ol ef m conponents having from4 to 20
car BB atoms, (D) flexible diene/aromatic vinyl

COPGYABLSs $&lsRohesmpdraiikd, M8 ITRIAPSS 0N $00 NG A
random copol yners and bl ock copol yners, each of the

cBpol yareelgstomane ipsiymgr gompaieng deededi gass tawpondampenatire, 7y,
an, aronmati ¢ Vi nyl, rpcar bon conponent, and the
hVHV%é%H%?%8ﬂ“§pog3§$segf the di ene/aromati c vinyl
wheeR®! e s lea dpdrEllyf | 14kddchatb® maWeﬁaafc?clﬁﬁé@ﬁi@@ copolymer
fromthe group consisting of substantially atactic '
copopygt iyl tgeclagompne trmdirasre cemponsot Pirsd Mrcem eo-disselviedein and
hydr ogenat ed pr.od s of ..pol,yhut adi ene and .

s R RE PR T A R i B CBREn Y Sed hespipy g o teast
pa y pedate efé/Bicy E18p &t b cy¥fiBbnent is derived from
Aihlly b3 dgedaded WhEleBE/BichBIBp&taf R ®PbE RS lcyhp6 is derived fi

conponent is selected fromthe gfoup conS|st|qg'of: o
an iy lqnealigyisiapcaipdicad Ferfalyiner whiskdas bespdlyyragesated in situ within the
. conprisi.ng an_et.-hyl ene.conpopnent,. an _a-ol ef onpanent
lm§§le€F%§K%roﬁ??1%%gr3§€ngon§$%ti%b 0 a%roﬁ? gﬁg, %yabgmMKﬁ
ethiAdndteaRlopdntaRAé €B8polEmBEX orénfTehlty | the- P&t @N&ic polymer
1-octene, 1-dodecene, 1-tetradecene, 1- hexadecene,
compean favedirsn ca-pesciiieaseirem dhahiquid raastieeedivm. and a
cycl ool efin conponent selected fromthe group

11constshpdidiodf adebfeyitd Rl daidn IDhRRBEreAr #3€at 18asl Partially hydrogenated
di nethyl tetracyclo[4,4,0,1 2-5,1 7 10]-3-dodecene;
cthyésagaleicpgniedicng cgpaymer gomponegp furthgo cqmprisps a third comonomer

hept adecene, pentacyclal6, 5,4, | 02 ..0
b GPOR AR sl ERASY BBl ot B Paryy ycraggnared atylene-
dicljaﬂopéma@mﬁéi&gf@g&nertcbh@mm[a4e1§ognier.2 ] - 3-decene, and
substituted derivatives thereof; (b) propyl ene

ho ol r rubbers: . (c).ethyl ene-propylene copol f
12, AT RRGTR e Shink APV S Slen gy R 520 1) 5 % of the
resdRPYd®M: abdldef 6F capolg®bpentadiene-derived comonomers have been
functionalized before hydrogenation of the at least partially hydrogenated ethylene-

dicyclopentadiene copolymer component.

13. A composition according to claim 10, 11, or 12, wherein the elastomeric polymer
component is selected from:
(A)  flexible cycloolefinic random copolymers comprising an ethylene component,
a cycloolefin component and an a-olefin component having 3 to 20 carbon atoms;
(B)  amorphous or low-crystalline flexible olefinic copolymers comprising at least
two components sclected from the group consisting of an ethylene component, a

propylene component, and a-olefin components having from 4 to 20 carbon atoms,
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rubbers, wherein the a-olefmin the copol yner rubbers
is selected from 1-butene, 1-pentene, 1-hexene,

wWa20981150580 | - pent ene, 1-octene and 1-decene; (epCT/k82008/060298
rubbers of (b), (c), and (d) above wherein the
honmopol ymer or copol yner rubbers are graft
copol yneri zed or functionalized with an unsaturated
c@nboxiitible adéfh/haweniugatad tdiaenmpolysrcrs edpmpiisulg farmmeonjugated

the gro co tin f acrylic acid, ei c.acid, i
St PO BReal SncEi iy Gre Shiban e T [ PR st of
B o R PPN AT AT Corfidenrs having from
4 te?boxhdr gomsi d), and acid halide, amide, imde,

anhydr j de nd ester.derivatives thereaof; (f ..

B b e B GrieCRP @D K e GGt i eroup consisting of
dehiyat dopsBnide 8@ blodkdtolyhiégNEachPE OB &5pRHHh&N&omprising a
copol ymer rubbers, ethylene- a-ol ef mdiene copol yner
resiegated dient gomaeykcrinand an gbsktit dinghdydropabgmeemponent, and the
rquers mhereintthgta-olefn1cqﬁponqnt ip t he rubbers,

i Py rpsslaion ProdudaPeibe P R e TRV GOROIBIEY 881 ng of

1hut engxibld - g %ﬁner@'s@%&t%ﬂeﬁrorﬁjﬂf{@tégwﬁp lcoR@A@NSE substantially
1-octene and 1-decene, and wherein the di ene conponent

i #taqtive polipbenydencs puydadiene reoh polyisepscadi end, the, dwydrogenated

oct adi.en -net.hyl -1, 5: hexadi ene,

RSP o BRIty - 1, 6 oct adi ene,

1, 4-cycl ohexadi ene, dicycl opent adi ene, ' '
144- vitngbmpogiiten ghenrding, tonelainy | 10etld any dirol hdehersin the elastomeric

-vinyl - 2-norborn 5-et hyl i dene-.2- ngr bor nene, 5-

ot VeRii e iRy s GRS aEhe- 2 nor bor nene,

6- chl oronet hyl - 5- i sopropenyl - 2- nor bor nene,

2, 344 flsolpe opelbdldEnies-rBadvon bopalgners cRmprikmg iadeigl@ic component,

i sopr.opyl i dene- 5-nor por nene, and .
an 37 SRERRRRARTSo. FIRE Halt Do 3Uh)contisingnaf pianalingnd-butene. 1-
peReRCK ICRAChY. M mcHRReRntchby r RBERYt AdiRR8eRt Y 8B@adecene,  1-

bl ock copol yner rubbers, hydrogenated
hexadgeense 1 pgtadelicanel-sicgscan end hostiures dhatgfirend 2 gpdeelsfin geriponent

raft-nodi fied derivatives. thereof; .and, (i)
w57 onBo opbne 2B ek CONBN Phrer or uBBEIIZ2 hept-2-ene, 5,10
diriétuyRARTy SO L0851V eNngodicosk CORSlatpBb[F4IPRET 511 027 071%)-4-
hydr ogenat ed styrene-i soprene-styrene blgiK”cggptyner
heptadtsens, and graft-nodi fi ed pistdcyelp[6vas, 1t her dbf ]-4ipentagecene,

cO ptionsaageqsding to claimi10,. 1 13,, or 14,
pefAERETh ot hb T Ght P RERGIEHT he arioreaLeTpAr dafite and
sublyeitegenataadechbybene/ di cycl opent adi ene copol ymer

conponent to the el astoneric polynmer conponent

co-dj ssol ved mﬁthiT t he L&gyid reacti on nedi um ranges

f r oft? HEORYIER lggnepglymer tu

(¢) ethylene-propylene copolymer rubbers;

(d) ethylene-a-olefin copolymer rubbers and propylene-a-olefin copolymer
rubbers, wherein the a-olefin in the copolymer rubbers is selected from 1-butene,

I-pentene, 1-hexene, 4-methyl-1-pentene, 1-octene and 1-decene;

(e) the rubbers of (b), (¢), and (d) above wherein the homopolymer or copolymer
rubbers are graft copolymerized or functionalized with an unsaturated carboxylic

acid-based graft comonomer selected from the group consisting of acrylic acid,
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16. A conposition according to claim 10, 11, 12, 13,
14, or 15, wherein the residual double bonds within

W@ b@sasosBeast partially hydrogenated PCT/US2008/060298
et hyl ene/ di cycl opent adi ene copol ynmer conponent
di ssolved within the liquid reaction nmedi um have been
substantially conpl etely hydrogenated. 17. A
conpudéit aow, Aovoridind, teualgidsophtidic atid, ith@onid 3¢id] ditragdyic acid,

or 16, wherein any resi.dual,.double bon Wi t hi he
el astHRF REdpBPGHAN %%@m&m i @éf’-&@gﬁmﬁcl&)ﬁéﬁl?ﬂam.-%ene-zﬁ-
r eagidAibxFRE L 4A), haY 8cidl RAJDe8NdS URSda B hyRikldY, and ester derivatives
conpl etel y hydrogenated. 18. A conpositi‘on according
to ¢hegofi 10, 11, 12, 13, 14, 15, or 16, wherein any
resi dual double bonds wthin the elastoneric polynmer

ConpeRRbulA¥dc BlotPsBReR, 8hd hfBsterRRitdeRlAtWes thereof;
hydrogenat ed, preferably substantially conpletely

hydr ogenated, preferahly in-situ within the |iquid :

[ ealth off IB’%?PYB%F&E%‘_Y% h&ORYMeRs _truhta%?r% i a?twgne-a-oleﬁn-dlene
hy dr.geapaELAILBERY blﬁf‘ﬁlo?&fé}i&!a‘-’cﬂ@ﬁﬁ-aféh@ REpAGRE! WIMBErs wherein the
conmponent and the el astomeric pol yner conponent have
been-dofiprevppichaingtic fubbarst Herdseutuisdelced fioon theegoumaeonsisting
1491 ' o?é _qb%in%%,s —tplqutgnei g ﬁga%gllgeg Igﬁ&l%)thgll- fi-lpglllt:elrge’, 1 ELolc’ten:é 2a’nd ]I §decene, and
di cYeRRE Magrn %ﬁﬁéﬂeﬁ? th GLTRRIE SsechavR ﬂ?@rlﬁ n ,4-%16xadiene, 1,6-

functionalized by epoxidation before the at |eas
par ocatiepe,hy dmoggbylat, 2dcwtdmgrice ned-aicthy bl Speptasdinene 7-methyl-1,6-

copol r co nent. has. been .di ssol ved and .

hy dP6YEIATea i LR SPRRDERS. qu Aty FRBRA R a0y -1-cyclohexene,
methyltetrahydroindenes, 5-vinyl-2-norbornene, 5-ethylidene-2-norbornene, 5-
methylene-2-norbornene,  5-isopropylidene-2-norbornene,  6-chloromethyl-5-
isopropenyl-2-norbornene, 2,3-diisopropylidene-5-norbornene, 2-ethylidene-3-

isopropylidene-5-norbornene, and 2-propenyl-2,2-norbornadiene;

(h) styrene-butadiene block copolymer rubbers, styrene-butadiene-styrene block
copolymer rubbers, hydrogenated styrene-butadiene-styrene block copolymer

rubbers, and graft-modified derivatives thereof; and

(1) styrene-isoprene block copolymer rubbers, styrene-isoprene-styrene block
copolymer rubbers, hydrogenated styrene-isoprene-styrene block copolymer

rubbers, and graft-modified derivatives thereof.

15. A composition according to claim 10, 11, 12, 13, or 14, wherein the weight ratio of
the at least partially hydrogenated ethylene/dicyclopentadiene copolymer component to
the elastomeric polymer component co-dissolved within the liquid reaction medium

ranges from 99:1 to 50:50.

16. A composition according to claim 10, 11, 12, 13, 14, or 15, wherein the residual
double bonds within the at least partially hydrogenated ethylene/dicyclopentadiene
copolymer component dissolved within the liquid reaction medium have been

substantially completely hydrogenated.
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17. A composition according to claim 10, 11, 12, 13, 14, 15, or 16, wherein any residual
double bonds within the elastomeric polymer component dissolved in the liquid reaction

medium have also been substantially completely hydrogenated.

18. A composition according to claim 10, 11, 12, 13, 14, 15, or 16, wherein any residual
double bonds within the elastomeric polymer component have also been at least partially
hydrogenated, preferably substantially completely hydrogenated, preferably in-sifu within
the liquid reaction medium, before the at least partially hydrogenated
cthylene/dicyclopentadiene copolymer component and the elastomeric polymer

component have been co-precipitated from the liquid reaction medium.

19. A composition according to claim 10, 11, 12, 13, 14, 15, 16, 17 or 18 wherein the
dicyclopentadiene-derived comonomers have been functionalized by epoxidation before
the at least partially hydrogenated ethylene-dicyclopentadiene copolymer component has

been dissolved and hydrogenated within the liquid reaction medium.
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