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of pol ypropyl ene and pol yam de for use in, for
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BACKGROUND OF | NVENTI ON [ 0002] The grafting of

pol yol ef i ns cqnsi st.i.ng | ely of polypropylene with

' pol ar cheni ca OWB&%‘#'P&%‘%‘%&E%’P&?W"@H@IWWH de
(MAH) and acrylic acid is known. The grafting reaction
can_be Jlgerformed in solution, in gas phase, or by
sUNNINET@B4iTparcBo¢loBehatidene Gy WodterspSisthirc Demmn
grafting process is performed during nelt processing,
for exanple in single or nmultiple screw extruders,

r JHIEED OBINCENGION Banbury m xers, Brabender m xers,
rolT-mTTs and the 1ike. Such procedures are

boonown angd dasehid [ e jcal literature.
\'?ﬁe g?afti ng of pol )}%ﬂr)%%%/allt%ntégvfcnﬁ&%ﬁgogl u(r)%tpé) propylene  and
miebirearide fonubei fry enahplecmahioy drtidle fosadtem6iidahlich@ins,
exanple, in S. Brown, Reactive Extrusion, Chapter 4,

pupl ishe pr_Processing Institute (1992). U S.
pHAKRGROUND, O g“ NP ses adhesi ve bl ends
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d al. r and a carboxylic . acid or a
PR IR RIEL r e oo R onareq 36 knlbfien. tnsgee phass, or by
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of pol ypropyl ene and et hyl ene/ propyl ene co
[ G801 Maorpewsesa. for pramile & gsgleer ohultipieshreansetiarely rubber

| BEQGRRGAL BdnRE) %lﬁelt%y Brrgl%%rdgrn (rl:%l:l{gesrfsj,e%‘igléﬁf%fl&f :tlgeg %f(% Such

for grafting propylenic elasto

hereeeduras aprogiykierver aiddseribe 2@k Yoohhfal MORRABEE! grafting
di ts/_cl §§es rafting of pr ogyl ene et hyl ene copol yners
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ner onpr.i.si | gw |l evel s of ethyl ene content,
Bg&r}%éhskve SHlend? WtaBle T6: acﬂjesmn to one or morey polypropylene substrates
consisting essentially of a mixture of an impact copolymer and a graft reaction
product of a propylene polymer and a carboxylic acid or a derivative thereof. The
polymeric backbone, which is grafted, is an impact copolymer, defined as a

mixture of polypropylene and ethylene/propylene copolymer.

[0003] WO02/36651, the disclosure of which is hereby incorporated
herein by reference, describes methods for grafting propylenic elastomers, also
referred to herein as propylene-ethylene copolymers. W002/36651 discloses
grafting of propylene ethylene copolymers having a low ethylene content
(between 8 and 32 mole %), and with predominantly isotactic polypropylene
segments (>80% mm triad by 13C NMR), giving polypropylene type crystallinity,



hi gher | evels of grafting. [0004] Polyol ef ns, which

have pol ar groups due to such grafting reactions, are
woewd/i3sm4Bl ends wi t h engi neerd ng t her nopl ast i cBCT/TISe®a/033245

may have a polyam de (PA) matrix and a di spersed phase

formed by the grafted polyolefm which acts as the

i npact nodifier (IM so as to reduce brittle failure.

The M may al so i ncl ude a non-grafted EP rubber (EP)

orwish MunHd diveset polsimersplcomgrising devwi levels ohletliyene content, permit

pal.yol efm (VLDPE). Certain publications suggest the

ug“ég%ﬁﬁ%@ﬁﬁf&%ﬁ%d propyl eni ¢ el astoner as i npact

nodi fier. See, for exanple, W09/65982 and

W02000/ 01766. In such a case, the grafted pol yol ef m

ad0804]o conpRaly@lefing ewhivh haveriplarhgretngr die et ISNeh Agrafting

t hr ee- conponent . bl.end of. PA,. r vol-gf
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padrystaliine Wulgdlefiis (VEDRE) etbriain tphblidetidhs reagpat aheeusandf an
strength and reol,uce(ilﬂ noi sture_ sensiti v',éy. Bl ends of
pomgiiisdy | IARYIgNE SESIPEIT d@8s hémléa%eﬁ%‘é{l denSehpliy egrample,
Wi [ [ 0 :
oo 8 gl TRE R, TP Flade ALt Bolyolfin acts to
Stdohfatibdize ahe P iang rthe edgiafted AVbrpaheeicogpohent blend of PA,

pol yam de as di spersed phase [n a pol ypr | ene
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can be reduced at margi nal |oss of performance by
-incorporating polypropyl ene as a di spersed phase in a

PAORSSIr i x colmpanumeslifdatioe . is [AQ0 GpedT deren tiee mainix whlyeker is

the.differen hases. are_inter.nm ngl.ed. has influence.on
¢ o Gap e balPe SR Redrel S A Eh R poherfaSictlh by
POhYBhE MLiENef 5w 10880. UEE GolyprdpylineVigatiar helyhBnaes affferent
pol ypr opyl ene- pol yam de al [ oys. EP- 658640 di scl oses a

t Hireperesiene e BPl¥maidst maiy pelymgr.ewhich ia rgflepted in the heat
VP25, L Y, 08 00 R0
and polyamide have hence been employed with an additional impact modifier to
obtain a desirable overall balance of cost and performance. Stiffness can be
improved by incorporating the polyamide as a dispersed phase in a polypropylene
matrix continuous phase. The cost of the composition can be reduced at marginal
loss of performance by incorporating polypropylene as a dispersed phase in a PA

matrix continuous phase.

[0006] The manner in which the different phases are intermingled has
influence on the overall cost performance balance. MAH grafted polypropylene
has been used to improve performance of polypropylene-polyamide alloys. EP-
658640 discloses a three-component blend of polypropylene, PA and MAH-
grafted polypropylene.



grafted propyl ene based el astonmers with ot her
al pha-ol efin polyners and copol yners, e.g.,

woabospesqagl ene for fabricatian into obj ects usedTius2@4/033245
variety of applications. Beginning on page 26 line 1,
W02/ 36651 di scusses use as conpatibilizers of
pol yam de- pol ypr opyl ene bl ends to increase the percent
of elongation at break point. A conposition conprising
pd09¥Hopy| en&O02/3666 ¥ .drmginaingertpageMAHing §fdisstsses blends of the

| based el ast | |'t., {00 U.S.
D e REor s 4 SR ou e P8 cptoRent BPSges end
of coBflynd¥; e, 2h 319 kop Ple® FPMbRORI oA NHt oMb &ts abdd®th a variety of

styr ene-but adi ene-styrene tri bl ock cgfﬂililner s.. Pol yrmer
Voippligsiopag Begpsae- 980B3ge1305lin de| WEKE/1665 & edisesetsetise as

bl ends..of. PA, . bber .
RiSE Rl P B R SR B DI, e S et of
pCHlM%taﬁ@ry beiteak FRnt QP odipaEiticandniiNSg #fl {8 dpyeny ilpehamide,
base Ig&e}ct Copol yrmer . JP-03252436 di scl oses the use

ofand 8 adi-giafisd PeYlsae Paved slastomeer vamld psuléopol yner and
MAH- grafted pol ypropyl ene. [0009] Enbodi nents of the
present invention may have one or nore advantages over
pr[@0o8jus! y KhSwRatomtt e.i4T%,78utiicl@ass threy¢amprgment blends of PA,

cQ itions containing both PA and pol ypropyl.ene with
i Mnggﬁ%@f%s?ﬁwpmsl@%r%@ yinieti E8 EORST BNfedieneatgicRe ti-
Ofp1b IR REPoIFhERN PO ARAVS].| 3 NESS: 4587-360% RBOM]sEB s Sthree-

the i mpact” strengt’h may be sighificantly inproved
Wi colmponers tetdamtf iRde pobsauartylan anfl MAH-grngsd EP rubber. Run 12 in

p i cul C osi tjons ing a relativel 'OW
Dot able o EEE o R RS R bR e P o ugtob e & eobolsfér and
enIadi-pRIkkd ptdpS1dnd \Hasdd ipabl O¥potRsied P80 MRBLasid dses the use
conposition conprising isotactic glJ)oI ypropyl ene with a
medft cogppoiions of aelypeasieng) B8, EPpebpelvinge, and gyidft-erfted
furg)g}; ironehlarilezed propyl ene- based el ast oner havi ng

i SOLACTYC crystallinity, and optionally an ungrafted

pol yol efin having a nelting point of |less than 100 C

The grafted functionalized propylene-based el ast omer

cdff®lIns at Frabpdimenissoh By esghiinvedierdMaN have qnst ey more
Weddggﬁtaégs SNe ﬁle@gﬁﬁffr%’owﬂf materials, such as providing compositions

containing both PA and polypropylene with improved cost performance balance

and improved balance of impact strength and stiffness. In some embodiments, the |
impact strength may be significantly improved without substantive reduction of

stiffness, particularly for compositions having a relatively low stiffness.

SUMMARY OF INVENTION

[0010] In one embodiment, the invention provides a thermoplastic

composition comprising isotactic polypropylene with a melting point of at least
110°C, a polyamide, a grafted functionalized propylene-based elastomer having
isotactic crystallinity, and optionally an ungrafted polyolefin having a melting
point of less than 100°C. The grafted functionalized propylene-based elastomer
contains at least 0.25% by weight, based on the total weight of the elastomer, of
MAH-derived units. The combined weight percent of the isotactic polypropylene



MAH derived units. The conbi ned wei ght percent of the

i sotactic pol ypropyl eneand the polyam de is at |east
woQdgs/Bsmed on the total pol yrer wei ght “of thePCT/US2004/033245

conposition. The comnbi ned wei ght percent of the

grafted functionalized propyl ene-based el astoner and

optional ungrafted polyolefin is at |east 8% based on

the total polymer weight of the conposition. [0011]

arotlhbe peipaodderings ldahte7©%L ppsedpent dlre tqsalopolgimsr tweéght of the

matrix .i.nto ich t her onents are persed, ..
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aspect of this enbodi nent, the conposition may have a

Flossthe teitalpoljuharsveighitiof Fhet dognositige. having a | ower |imit
of 800 or 900 MPa and an upper |imt of 1200 or 1600
MPa. | n another particular aspect of this enbodi nent,

r dBpEance. raRo B ettt GiaBL P B Hayidfs e mptix nto
F athith tHeZAHer! dEﬁ%ﬁen]té & dlspe[rEédeWﬂhathe F{BZ oddfr?lén@ MRBkising at

conformng to the rel ationshi p: < nmpact
J Nerd} 60 Wil apsd threappolvuiide wemprisihPal lea(st 1000%< BG pagiicutar aspect

s G S, B 0l 905

QhiEe HagBlofvieX 1ifit SRBT0I FWOU MPAN@SEan Mprel liti€of 1200 or 1600
poI am de conprising at |east 60 wt% and the

po¥ifpr bpsrodiee pedieplar gsnegt off thiscumhodiments tie cppgsition may have
paf tlhljo%x%ﬁ 1% &C}em?tfanéé; é“%ﬂ{- ﬁo&lgc?s,l&%fﬁa%g'hab@% ratio

exura UF us w ange
I C[M:)ﬂ Tnipagttl/mt] / 1E1@Qu191r Mbd@ms MPRIPah corfformipg eF the |ralatlorﬁ;hlp

1800 or 2000 P h ul f_thi
erbod et Wb el | IO OHA A 8 WA Aol (0P 7o o
I mpact 13/ drhod Inﬁﬂac?ﬂﬂfz}a/l [IF%&%HI ?l@odu‘lhs'\ﬁ?MPé]%‘f RO g to,

the relationship < [1zod Inpact J/nR] °/ [Fl exural
Modul us i n MPa] x 1000 < 80; or < [lzod Inpact J/inR] |/

[ Fl exural Mbdulus in MPa] x 1000 < 60. [0013] In

ar[()ﬁhﬂr enbddi amenher smbsdiarnt, atley pelyainvdd db]tmﬁl’thej nhstrix or

r.0 yI e and o yam de can be used.[Q014] .
ariob iR, e laae e <P at Tk oo W% and the

a%?}gﬂﬁ%'l&fé Bé’ﬁ’lﬁnﬁn ”a?cl lea§t‘ 46 WY‘%' B FeYarBE@M F8pect of this
I mpact per or mance and
embodiment, the composition may have a Flexural modulus within the range
having a lower limit of 1200 or 1400 MPa and an upper limit of 1800 or 2000
MPa. In another particular aspect of this embodiment, the composition may have
a ratio [Izod Impact J/m?] / [Flexural Modulus in MPa] conforming to the
relationship:

14 < [Izod Impact J/m?*] / [Flexural Modulus in MPa] x 1000 < 80; or

18 <[Izod Impact J/m*] / [Flexural Modulus in MPa] x 1000 < 60.

[0013] In another embodiment, substantially equivalent amounts of

propylene and polyamide can be used.



derived reinforcenent. [0015] In another enbodi nent,

the present invention provides a nolded or extruded
wanvisoBss4gade from any of the inventive conposPCTmIS004/033245

descri bed herein. [0016] In a particul ar aspect of any

of the enbodi nents descri bed herein, the conposition

has one or nore of the follow ng characteristics, in

any conbination: a. the conmposition conprises at | east

4%)(»14]weu ghtIncother emboéymeelnethbahwr%ﬂaémmmap ragwenged to

P ot tbisR: WCBHY PR o) RRChRedamatce ‘aid PA
elcgﬁggdrﬁqn@ﬁgm@ﬂt_l onal ungrafted polyolefinis |less

than 30% based on the total polyner weight of the
conposition c. the propyl ene-based el astoner has

[gg |e|n'en'ut de) Ved%fcﬁ%%t;&}%r et e%[t ioh éar?vrlﬁé‘sga fholded or

C rex&haéd arﬂblleynadle fioneghyf 6k iBehfed donaddsitions Heveeibed herein.
propyl ene units; e. the propyl ene- based el astoner has

a heat of fusion of less than 40 J/g; f. the

propyl ene- based el astoner has a nelting int of |ess

t HaOld) oC;, dn atpaetmﬂarpa}pmﬁ@f bay of thel levqsiﬁmaﬂnts dascaibag herein,

deri ved. unh ég agn the e Qav F9

the eormRosfiop s 6n‘io/°r 8}‘”6 il "ﬁlsu‘ﬁspe any

Ildgh{bi&,fﬁog;. 5% or 2% by wei ght, based on the t ot al

wei ght of the elastoner;. the propyl ene-based

el astomer cont iensoRbeWiaN %o{%%hbé’se@t qeask 54% MbANATRURE the

within the range having a lower Iimt of % Or

1 2répyieicYoaaedielastompp daseldiom the tiﬁalwlmmr%elght ofl therpphdygosition;

i. the propyl ene-based el astoner has a heat of fusion

of from5 td. Jﬂg contbiredd weibhtegdrsent loé thel @epylemr-based elastomer

natyre of the
ang optional ungrafted pn?yoleﬁn is less than 30%, based on the total polymer

weight of the composition;

c. the propylene-based elastomer has crystallinity derived from

stereoregularly arranged propylene units;

d. the propylene-based elastomer has crystallinity derived from

isotactically arranged propylene units;

e. the propylene-based elastomer has a heat of fusion of less than

40 J/g;

f. the propylene-based elastomer has a melting point of less than
110°C;

g. the propylene-based elastomer contains MAH-derived units in
an amount within the range having a lower limit of 0.1%, or 0.5% by weight and
an upper limit of 1.5%, or 2% by weight, based on the total weight of the

elastomer;



j . the ungrafted polyolefin is an ethyl ene

al pha- ol efm copol yner; k. the ungrafted polyolefinis
wanoesisyd4ene propyl ene copol yérer; 1. the ungr aPCeMS2004/033245

pol yol efin has a density of from0.85 to 0.89g/cc; m

t he ungrafted polyol efin has an ethyl ene content of

from45 to 65mt % n. the ungrafted polyolefin is used

in an anount of from 60%to 20% by wei ght, based on

the total cohbithegropslegbbasstl elantomperopytaing ethakepe-derived units

el astomer and,the ungrafted | yol.ef.in;.0. .t he

unGreRs A0ARHh P ﬁ‘Fir e?xag}r@oa[)%\x}é{f 53159# %%%If{?é%ear 12.5 mol% and

el SR Hnhed 23nbIsntoaad infol%E ystal i nity and

contai ning a cononomer in an anount within 10 nol % of

the amunt of wgfag fie-BAR8 S Distontr hAE a BEAT Jr8kion of from 5 to

functionalized propyl ene-based elastoner; p. the

c o¥tbHgmehicbhfrefidets theglastbimedc patineaifehé polymest hyl ene; g.

t he conononer of the grafted functionalized

pr opyl ene- baj edhelmgsifstgiolydefat Byhetilere alpHahsdefin copolymer;

i sotactic polypropylene is selected fromthe group

consi sting ok ahdelgtRtamolReidignBRe IR préfder® copolymer;

pol ypr opyl ene random copol ymer contai ning l'ess than

10wt % of crygt ghd ifbrdteddioByfdidtd RE a%ﬁﬁgﬁﬁp%ém@%t%-o.w /cc;
» the polyam de is selected fromthe group consisting ofg

T DAl Necto0 T @ et s LB 1HE RREAT ka5 o

| z&fwti%pact strength and Fl exural nodul us of
conparative and inventive conpositions according to an

enbodi ment  of. tieuhdi¥st plieleBE TdedBn ESERWRAT bONom 60% to
G afted propyl ene-based el astoner [0018] The

préfly| eheavcigid e hassdnen ghey &atall poraleined Fusighteels thesprppylene-based
th aﬁ&ﬁ&oﬂdtthgﬂﬁo%gfte&nébqyélgﬂrﬁmi on can be prepared by
r opyl e

pol Ymeri zing p
o. the ungrafted polyolefin is also a propylene-based elastomer
having isotactic crystallinity and containing a comonomer in an amount within 10
mol% of the amount of comonomer present in the grafted functionalized

propylene-based elastomer;
p- the comonomer of the ungrafted polyolefin is ethylene;

q. the comonomer of the grafted functionalized propylene-based

elastomer is ethylene;

r. the isotactic polypropylene is selected from the group
consisting of a polypropylene homopolymer and a polypropylene random

copolymer containing less than 10wt% of crystallinity-disrupting comonomer; and

s. the polyamide is selected from the group consisting of nylon 6,

nylon 12, and nylon 6,6.

BRIEF DESCRIPTION OF THE DRAWINGS



optionally with ethyl ene or higher al pha-olefns in the

presence of a transition netal catalyst with an
wactiswas@s and opti onal scavehger. The cryst al PCmiuS 008033245

t he propyl ene-based el astoner arises predom nantly

fromcrystallizabl e stereoregul ar propyl ene sequences.

Conononers or propylene insertion errors separate’

t hese sequences. VWil e syndiotactic configuration of

t h0BTlopy| endighess dodiZnre grqpbas 9frﬁlﬁ§2@1d inpact stteagth and Flexural

R Ay BT T —
rredfahdaﬁﬁ/exﬁtﬁnﬁs di scI osed i n WO03/040201. The conononer

used with propylene nay be |inear or branched. Linear
al pha-ol ef s include, but are not limted to ethyl ene,

anﬂE‘l‘%IE%% EQ ch as 1-butene, 1-hexene, and
m—sﬁmnm@ﬁa ol efns i nclude, but are not

Ilﬁraftecﬂpt@ylbnaﬂiakadelhstqnﬂm ene, 3- nethyl-1- p(hentene
5,5-tr rreth Xe The use of a chiral
trﬂﬂgﬂtl on alpr%%?fl h@‘?ts ‘gn"’éiH’r‘é?EYst]é]ﬂe t9iestorperypsed in the

Or Quidsifiond T BIOPWIRAE @
t he sarsna ?actl C|ety eFo(?n tcaag %@ﬁi‘ﬁﬁﬁgﬁre@ ¥)r0pylene

i rpsienalbn withecthpland ev dighenhlpbapiafais|inrthe présendchef a transition
pr og[g ens k% %g el aﬁ a<C)}mer s, are dgrl ved fr | sotagct i C

ol ypr 6h VBT B AR O g RRIBH SRV PR Tall Bh SDSILY of the
C QUTORIERE Sasa® c s flel RASEsAREIRindE ﬂbﬁ%ﬁﬂﬁzﬁﬂé Sreoregular
el astonmer of the invention can have a heat of fusion
wiRIpPHCRen e qpetfge Gamppemers anrry@pylmiemnsembnm@mm Bep&@a,te these

g, SRRl IMGRARIET o Bl % o

prmmhammmam@btmlo@aﬁgmﬁom@me pﬂessiareae expressed in

ternms of crystallinity percentage. The thermal energy

for the highest order of polypropylene is estimted at
1880h19- Thafpel & % S, J/g.
Tﬁer efore, acgor 1 tqoﬁ;eﬁie(E ggfl%értgh tﬁleoﬁgrgg'% s eng 2 non-
f wsdtalipcesd aﬂeélsclt)shael 1er@ij/é)l4@2(ﬂa§“hd cehﬁﬁbmﬁieﬁsedfwﬁmplopylene
i nven n_can hav 0 e Gr allinity

it b BRes el e ched hiekhaRY ek MRy indlods busoge tet imisd to

Ofeti¥iaiad add | Q&S dz'o rﬁ-@)leﬁﬁs Quc:il'-:’% 1‘;’15ut9n<,5 %. hé;&?le nd 1-octene.
propylene based elastomer preferably has a sing F

brisaerhad | alphacpletizm sicluden butTyrsi vetl ligitad starﬂamﬂg/ﬂ ltgeatene, 3-

PR Al SECORGRI TELLLRO Reaks 0] S6E A0 o

aSnaaISctd‘ﬁagifsﬁ ensures that the methyl groups of the propylene residues have

predominantly the same tacticity. For the polymers of the present invention the
low levels of crystallinity in the propylene-based elastomers are derived from
isotactic polypropylene obtained by incorporating alpha-olefin comonomers as
described above. The propylene-based elastomer of the invention can have a heat
of fusion within the range having an upper limit of 40, or 30, or 25, or 20, or 15
J/g and a lower limit 0f 0.5, or 1, or 5 J/g.

[0020] The crystallinity of the propylene-based elastomer can also be
expressed in terms of crystallinity percentage. The thermal energy for the highest

order of polypropylene is estimated at 189 J/g. That is, 100% crystallinity is equal



mel ting point. The highest of these peaks is
considered the nelting point (T max). The

wonropyiBsae- based el astoner of8the invention carChagean3324s
melting point within the range having an upper limt
of 75 C, or 65 C, or 60C and a lower |imt of 25 C, or
30C. The wei ght average nol ecul ar wei ght of the
propyl ene based el astoner can be within the range
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dal to 8,2 t. of .10, 000 dalt
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randon1crystalllzable copol yner having a nar

coRpHaE PPEhalhedrighest pfubessrealinis cpmldﬁrﬁ%ﬂ@dmﬂang point (T max).
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ractionation in a so
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G U T 7%5%%%5@%41 IR wRigh thdhitraryenes bgsed
Orel&%é}ycaﬁ@egﬂﬁzhlﬁfthé e 9‘%% '@Réﬁﬁhﬁt&% &R meda‘?l{?ns or

two adj acent, sol uble fracti o e bal dncé of
p(ﬂO}@;%)IO dattonsreed iagliogdey liprie o€ d0)9§0 atfaltens; coeelll, 0, with a MWD

(EhIERRETR: Boge SavTevn fooar o M etoh She and & lover
grlﬁﬁﬁ@ﬂ' L 5‘3& 20 Vs@ﬂné‘tdn%@dlrﬁ&ﬂs e %r&fﬁérf‘e[&@é& eﬂa@%iner can

(rel atlve) of the average wei ght % et hyl ene content of

t H@Vp@ll\ﬂm@ww%ﬁ@t}cw&%ﬁ@u lepy 61@9I1@ﬂ,embla®efdian 75 or less

el t&ygr arrow conpositional distribution if
|ﬁﬁ%% ’S eﬁ?ﬁggtlonatlon test criteria outlined

above. [ 0022] In one enbodi nent, the I ength and
dlstrlbutlon of stereoregul ar propylene sequences in

%)1( opy! er8opasehodimest dhasprepyend-hrsed glastemes af the invention
p?fs@snﬁ Whidh S&?&L]ﬁ%ﬂl@'({oiﬂﬂlﬁ ‘H{%ﬁr%a& rrc'a}ﬂo%alcomposmonal

| COp ‘ynmerl zat1 on sequence
| etigtibutamd Thes tnteimutleaitaracempedittdre dlistdbitid of the polymer is

CoRONT Sab o Rt LY Lol O SUbsLant ALl
hydrocarbon such as hexane or heptane. This thermal fractionation procedure is
described in WO02/083753. Typically, approximately 75% or 85% by weight of
the polymer is isolated as one or two adjacent, soluble fraction with the balance of
the polymer in immediately preceding or succeeding fractions. Each of these
fractions has a composition (wt. % ethylene content) with a difference of no
greater than 20% (relative) and more preferably 10% (relative) of the average
weight % ethylene content of the polypropylene copolymer. The propylene-based
elastomer has a narrow compositional distribu‘éion if it meets the fractionation test

criteria outlined above.



reactivity ratios is generally 2 or less. In

stereo-bl ock structures, the average | ength of
woabospssay| ene sequences is gteater than that ®€T/US2004/033245

substantially random copolyners with a simlar

conposition. [0023] Prior art polyners wth

stereo-bl ock structure have a distribution of

pol ﬁgr opyl ene sequences consistent with these bl ocky
stlP0&ur es rlat orsy ehegiment. £heldenathod Hetrikntign of stercoregular

ctatisti Cetri . ] v ot i o

SdAEAEA SeafthSis 1P the HopylDR-bREE dilibKeis bl 30 Mifenign s

byconSiEiivVRyith Subssantiny tmelenh statistiedlaiopolyeleainationh itdh well known

| ocates the_ethylene residues in relation to the, .

n ﬁ@twsavqrﬁa leﬁgﬁ%%déﬁ@rlgwws gelatpd to) fscsopalymerization reactivity

or . . o . .

e S  aARRALIIE, il bicln oL ROL o S PHERRER o the

t ceadiyity Iopties 33 gghapalli Leor feas.alny stereaddod? ytractures, the average
[1-m xed, continuous flow stirred tank .

o 0F iRl RGP e FBReoRA e et gr et Gty bpipgiadly rendom

PQloyBBieEAHIRA sﬁﬁ‘l’eir%@&?%ﬁﬁoﬁ.or substantially all of

t he” pol yner chains of the pol ypropyl ene copol yner. The

grafting options [0024] The propyl ene-based el ast onmer

grafted with grafti. non ,...such as ut .not
8t o v gt el P DI sabcfih e o WhibiRion of
cqfob?mlgn@nea@éq@emes adhsissl Wwat e bRMRY safictaftsaeifr than a
hydr i ester, salt, am de, inmde, and the |ike.
Suerdam roheasial i ettajistcal tdistrigréomolhe Tesbi ety tagios ad sequence

f odi% W?% ofg‘ﬁ{e)a/é:(%lgmaf#g% b'geactﬂé? i 1%&!(1' ;8:%1 ?%IQMI{TH lsglig i(%iéscussed in

T a
acCl unmari C oni Cc acC faconrc

meeatiobélowaeihith otaitotiecethglenk raviduel ¢n agihyel todthe neighboring
4- met hyl cyc)] ohex4-ene- |, 2-di carboxylic acid )
arfHgRIFRfe resiiugs o I @ (Roducs) p ysialimdlo copelyrsy iy thee required

G St Ebr Sy D Eaibutons i desigblefo voe (0 2 sngle
arsitgdicatdlyst 2adb§2)-d weH-ahhiked, ampiine(ud. lywetirdd em&, polymerization
bi cycl o(2.2. 1) hept - 5-ene-2,3- dicarboxylic acid X
mirass G Ao b PSR PO Ay A RN bt substantally
aniydrh&olyRer 8RIR-T 1RSI ArdpflEsasRIMhdrC aci d

anhydri de, " nadi ¢ anhydri de, nethyl "nadi canhydri de,

hi m ¢ anhydride, nmethyl him c anhydride, and
x-Thetgyfting opgdms( 2. 2. 1) hept - 5- ene- 2, 3- di carboxylic

"Wy RoPED bR SBRinaRhonay R vy eraning

mMaheiRker! @uéh as, but not limited to MAH, and ethylenically unsaturated

carboxylic acid or acid derivative, such as an acid anhydride, ester, salt, amide,
imide, and the like. Such monomers include, but are not limited to the following:
acrylic acid, methacrylic acid, maleic acfd, fumaric acid, itaconic acid, citraconic
acid, mesaconic acid, crotonic acid, maleic anhydride, 4-methyl cyclohex4-ene-
1,2-{gicarboxy1ic acid anhydride, bicyclo(2.2.2)oct-5-ene-2,3-dicarboxylic acid
anhydride, 1,2,3,4,5,&¢g,  lo-octahydronaphthalene-2,3-dicarboxylic ~ acid
anhydride, 2-oxa-1,3-diketospiro(4.4)non-7-ene, bicyclo(2.2.)hept- 5-ene-2,3-
dicarboxylic acid anhydride, mafeopimaric acid, tetrahydrophtalic anhydride,
norborn-5-ene-2,3-dicarboxylic acid anhydride, nadic anhydride, methyl nadic



pol ymer chain of the polyneric conposition. [0025]

Cenerally the conpatibilizing effect is influenced by
woheosles@B of grafting. The pPopyl ene-based el aeTmisen04/033245

cont ai ni ng ethylene deriyed units nay be grafted to a

hi gher degree. The grafting | evel can be within the

range having an upper limt of 2.0wm% or 1.5wt% and a

lower limt of 0.1 wt%or 0.3 W% The ungrafted

poiniindd, n 1[1@1®Q6Pnh3f$@1d9ngmh§’éd lpeiig olaahydridsf thé x-methyl-

LR, R ALY ST oo SRR (A g s

I effegdin Citle t@nPtSrah S @ivRssovaingt BomtiBig] o”ﬂtﬁe sl @endifer to a
as "el astomers, " For exanpl e, .in one enbodi nent, the

urRplenerhaporfithe BOlymeHA FOBBOSHOL npact nodi fi er

contai ni ng ethyl ene al pha-ol efin copolyners. In a

particul ar aspect of this enbodi ment, known types of

etfog2sine al pGenepdlBf ihe wappatiyilieing ¢fact igirdludadedi by theflevel of

fromO0.85 to 0.89 g/cc may be used, | udi ng, hut  not

| i grnkivg The @‘pﬁyhea?rg Gte&%émeé@ﬁv@% ﬂﬁxlé%deréteﬁymgﬁ giay be
(SR PO ULENE Rl BR e chRa) $UStiTin [Frapge paving an

c a[ppenﬁmdrqu 2{ort¥eaidine%o b8 atlowesliméiod ot 1 vaed me(m wt%he

et hyl ene octene copol yners may have an et hyl ene

content of, for exanple, 60 to 70 wei ght percent. In

anpefordFidtdo I@ﬂfn aspect of this enbodi nent, the
ased el astoner contains

gr
et [I09263]n e-de rThiﬁemgnaﬁﬁdaDOé@ldirs@fL@s enveatiow ean bamahyt padymer used
rafte

ot e uf g inihe Battnd el RS Sttt B Bl e

POy I"glaktdnfedd sal Sat&ealSrefirfidtbeReeRaSRrs." For example, in one
sem -crystal |l i ne polynmer which may or nmay not enploy

tr\%ﬁ@h@e@oﬁhﬁ]@ﬁ%ﬁaﬂﬁ pehslefigayabe apeijetachmadiféer containing

COURIBRPL 35 AL O5pLb 0 LR HESER. Aohi B,

| Nkrvnatypesdt eﬂ{ylérremhp}fagoléml eépotifierd ihSﬁdg @raiehshty dfdtah 0.85 to
(C and_ (D), conbi ned wei

ht of t of the

pr%g%lgéﬁem% 8 d'sef a’élF]élFPélng den?thlémﬂﬁb tfethydene butene, ethylene

poﬁe&@ﬁeef &t ¥le£@t(§:'tén§ %Bdt Qey1eRd rﬂr yﬁ(ﬁg 81s908£] ethylene
he 1sdtactic pol yptropyl ene 1's ge raI ected from

a propylene copolymers may: have an ethylene content of, for example, 45 to 65
weight percent. The ethylene octene copolyiners may have an ethylene content of,
for example, 60 to 70 weight percent. In another particular aspect of this
embodiment, the grafted propylene-based elastomer contains ethylene-derived
units as discussed above, and the ungrafted polyolefin is an impact modifier
containing ethylene and/or propylene derived units. The ungrafted polyolefin can
also be a propylene based semi-crystalline polymer which may or may not employ
the same comonomer type or the same level of the comonomer as the grafted
propylene-based elastomer. The ungrafted polyolefin elastomers are generally

used in an amount of from 60 to 20 wt% based on the total weight of (C) and (D)

combined weight of the propylene-based elastomer and the ungrafted polyolefin.

Details of the matrix components




pol ypr opyl ene honopol yner, a pol ypropyl ene random
copol ynmer containing less than 10 wt % of
wonyestasd4sni ty di srupting cohbnoner, and an i mMpaTiUS2004/033245
copol ymer contai ning segnments which are |argely forned
by propyl ene derived units and a nore anorphous
et hyl ene containing segment. Such polyners are well
known and avail able conmmercially. The inpact of the
s¢0025]i on offhehdsaestir aolynrepdens e @enemby c@ﬂfp@gdt fom a

o Pe Ry s FPoR L6 B BB R B knoN RRNSlEBkains tess

| Shage® kil Yorsayasliady fdieumtanycdbordoner] yResn dmpmn dog6lymer
in Nylon Plastics Handbook, edited by Melvin |I. Kohan,
I—mstémnrgjtﬂgnm@r whickpre gy §mqe@9b>9pr0pﬁl@n9 sletised gaits and a

oord oS EATRRE coflnhll emBl St doiPhelArRel idiown and

b vl RAE@EmerRiARD allaﬁmpacﬂlw t]hb/ sdiedtioads theldenbrabptopeiies of
t he manuf acture of thernopla tp% el ast, orrers in geper al
aﬁ]@? mwn@ﬂw 3 Whelerqan &gl papdicted frogy pmewsplpysfral properties

gﬁ)}gﬂgpﬁ% used, as well as continuous m xing
proce ruders such as twin screw extruders,
are a non-limting exanple of a continuous mxer. In a
particul ar egtéodl ment, a co-ro

elP¥%¥der is HOIYE%QQPLSE§GP?TGQM Ielli]e%t‘%dh Ogg?rﬂg’l &f the types
ge%be& ha f\@]\d OMAgcl @%éﬁéoﬁd é&ﬁ@d?%}emavi\fﬁ f. elﬁéﬁﬁg Hanser

I's a propyl ene honopol yner sol d by ExxonMobi |
Cﬂ’e:bhdmts %TEslc@ﬁ%)ﬁeI Bt RelGiesppady amaidF rrmyebwaﬁok eRpAEs2nylon 6,

as a at 230C, 2.16 kg of 3 g/mn. NPPl and
%’“a]r}eorﬁlry@ﬁﬂ/l\%:’gne- based el astomers in the form of
pr opyl ene et hyl ene copolyners. PA-6 is Utramd B3, a

nylon 6 grade sold by BASF with an MR (at 275 C, 5
k@lemding 30 m /10 nmin determ ned according to DIN 133.

[0029] The compositions of the invention can be prepared on apparatus
and by methods well known in the manufacture of thermoplastic elastomers in
general and polyolefins in particular. For example, batch methods can be used, as
well as continuous mixing procedures. Extruders, such as twin screw extruders,
are a non-limiting example of a continuous mixer. In a particular embodiment, a

co-rotating twin screw extruder is used.

EXAMPLES

[0030] In the Examples below, the following ungrafted components were
used:
PP is a propylene homopolymer sold by ExxonMobil Chemical as
Escorene™ (Registered Trade Mark PP4352 which has an MFR at 230°C,

2.16 kg of 3 g/min.

NPP1 and NPP2 are propylene-based elastomers in the form of propylene

ethylene copolymers.



EP is a narrow nol ecul ar wei ght distribution

et hyl ene- propyl ene copol yner sold as Vistal on 785 by
weenwrsbdas | Chem cal havi ng azMooney (M (| +4), PC2ASEN00033245

30 and an ethylene content of 49 w% [0031] The

grafted conponents were as follows: Table 1 MFR

(230°C, 3529) MAH wt % C Content Crystallinity/ Heat of

Fusion MAH grafted 22 0.6 0 105 J/g PPl MAH grafted

1.6 1. @A i8 UltrgmidCB3MaHygembt gradanpadl by BASE wish aniMVR (at

0.7 50 HPgerkD mad gl i elerbytigso v PRI bk
i ncl uded: PPl a pol ypropyl ene honmopol yner; |1CP a

het er ophasi ¢ i npact copol ymer nade in series reactor
with a BR aist izornagbvwpradsailaantveighpr dipyibatien hethilsae-pranylene

and et hyl ene pr I . I [ viali | .
o omer CPRFP P IR S iR A3 by MERERIRE BRI havipe o
i n the NesteyqMIg1-epy 1257 et Jydreng Lipneleyovatedt ot4miwER.

is an ethyl ene propyl ene el astoner. [0033] The
MAH- grafted pol yners were prepared by reacting

RGO | oS BEEA A ENS 0L Lt e O ferent

functionalized on a non-interneshing counter-rotating
twin screw extruder under tEg f?l | om ng conditions:

97.5 weight % of the feedst 2.5
MEFR ‘ : : Crystallinity/
: | @30cc3s2g) | MAHWE% | G, Content |y ¢ Fusion
MAH grafted 2 0.6 0 105 ¥/g
PP1
MAH grafted 1.6 1.04 9 88 J/g
ICP
MAH grafted NPP1 9 0.95 10.6 197/g
- IMAH grafted NPP2 7 0.96 152 4]/g
MAH grafted 3% 0.7 50 0Jg
EP
* MFR at 2.16 kg.
[0032] The feedstock included: PP1 a polypropylene homopolymer; ICP a

heterophasic impact copolymer made in series reactor with a fraction of
predominantly propylene homopolymer and ethylene propylene copolymer as are
available commercially; NPP1 and NPP2 propylene based elastomers in the form

of propylene ethylene copolymers; and EP is an ethylene propylene elastomer.

[0033] | The MAH-grafted polymers were prepared by reacting appropriate
concentrations of MAH with the different polymeric feedstock. The polymers
were melt functionalized on a non-intermeshing counter-rotating twin screw
extruder under the following conditions: 97.5 weight % of the feedstock, 2.5
weight % of Crystalman MA, 0.4 wt% of a 10 % solution of Luperox 130 under
conditions similar to those in W98/07769, the disclosure of which is hereby

incorporated herein by reference.



wei ght % of Crystalman MA, 0.4 wt % of a 10 % sol ution

of Luperox 130 under conditions simlar to those in
woaelsp3sa®, the di scl osure of3 which i s hereby PCT/US2004/033245

i ncorporated herein by reference.[0034] The various

conponents nentioned in the Tables including the

mal ei ¢ anhydride material where appropriate were then

bl ended with the PP and PA-6 (U tramd B3 etc) in

di fferent proportions and conbi nati ons. The bl endi ng

equi nt is.an interneshing co-rotating twn SCrew.

otlier (3 variPpE sERPanely dspors Lhl dpBieS Mettding the

S hf¥ildi@ bnfiRiride 98 Rerid) WS4 @55@_&1%%@ kiendsieRE SV @R PP and

tested as indicated in the Tables. [0035] Sone

uRgrafUbthnnd B pta) in diflstenapeongiriians and cpatblirations. THis lepding

M Densit lcc [t Ind u 190 G, 1
(R etk soRb AR SRAY Sty by Guampcy a0
0 a&cd?difb 3o Raditiols 8frfildr@0 thOsd)iB&RIFHDN7680 The SleddBwdsrd then
0.864 EMO 30 0.882 [0036] Al were ethyl ene octene

c tpstadyasendicatedia the Tables| uti on process using a

net al | ocene based catal yst and NCA activator made by
processes simlar to those described in WO00/ 24792 and
WB5P4793, Sohe wiismatied suataial ofisedhircgiven i Table 2.

Table 2
Ml Density (g/cc)
Melt Index :
measured at
190°C, 2.16Kg
N (ASTM 1238)
EO1 1 0.882
EO2 1 0.87
EO3 0.5 0.868
EO4 0.5 0.863
EO5 1 0.857
EO6 10 0.882
EO7 30 0.87
EO8 13 0.864
EO9 30 0.882
[0036] All were ethylene octene copolymers made in a solution process

using a metallocene based catalyst and NCA activator made by processes similar
to those described in W000/24792 and WO00/24793, the disclosures of which are

hereby incorporated herein by reference.

[0037] The proportions and results were as set out in Tables 3, 4 and 5. In
the Tables below, "F(max)" is the Force at maximum load in a stress strain curve
which does not have a yield point, and "E-Mod." is the modulus of elasticity
measured in a stress strain test and corresponds to the ratio of stress per unit of

cross-sectional area to the corresponding strain for a strain from 0.005% to 0.25%.
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[0037] The

in Tabl es 3,
i s the FeCTAIS2004/033245

is the nodul us of

"F(max) "

" E- Mod.

and

area to the corresponding strain for a

maxi mum load in a stress stygin curve which does not

have a yield point,
el asticity neasured in a stress strain test and
corresponds to the ratio of stress per unit of

proportions and results were as set out
cross-secti onal

her eby i ncorporated herein by reference.
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| SO 179/ 2 at

Exanple # 16 17 18 19 20 2 1 22 23 24 25 26

| SO 180/ 4A Charpy notched 4 3 4 10 11 8 10 11 12

9 104 28 17 19 16Table 4 3 Ga@arponent.
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[0038] The results in terns of the |zod inpact
webkoengsdasand Fl exural Mdul us for Tabl e 3 andpCahise004/033245

are plotted in Figure 1 and 2 These illustrate that,

at equival ent nodifier | evel17(10%, this new

conposition increases inpact strength by 60% versus a

50/ 50 bl end of maleic anhydride grafted al pha olefin

propylene copol ynmer and an ungrafted al pha olefin
pr [0998kne ¢ o%be yesuits on teanswf e 1096l nnipertc staeriggid raind eFlexural

?{@f&}lﬁ DA e RGeSO R g T B ilfoae

asmat,: %t qu@wwenm@aiﬁemei (B3 ﬁmswc@ﬁpdsﬂMﬁmﬁeépﬁslmpact
proFerne based el ast omer ag pear to nor e

efﬂ@@g Wy 6pPovaPUs\aPPEGsblend ge inpteie anlsjecbldhegr@ftq:d alpba olefin

y.aho t t he
bg}gﬂ ?g]{eg% tcg ?ege e!ui u%lgxdagtgﬁa érl L ioﬂﬁ‘{n progg (?HWP er or
navmmsrmyo%l maletbeml@gn&é gfadt dl}ﬂfb%‘diilaﬁﬂ ':})r(bp'yléh%fdo@@@mer while

SIS AN LB 9 A SR i
n&g{aepﬁlﬁﬁﬁﬁr BYq hREELER 0{19 n){'d%? & ﬁfo?ﬂfené WLk el clastomer appear

osure 1s not |ncon PAvent . on
f oo belrhore wkfiestdiect i ons |n mhlch such i ncorporation is
permtted. [0041] Wile the illustrative enbodi nents
of the invention have been described wth

o?{;? DBgul ari tyaridis ﬂ‘éciehaﬁ’l@s WEAE hefeRP drd ﬂﬁﬁca‘{e@r bguagTM symbol,

nodi fications will be apparent to and
r eladickl‘vngrﬁdé thpynaresseay Rzelpretﬁzcied tyheertaint traildrhakstrights. Some
ting fromt ) of the.inyention.
ACLBP B = b BE e B ey o Mg BESER e
cl ai nrs appended her eto be |i mted to the exanpl es and
descriptions set forth herein but rather that the

cl AP be comBtoelsats. test pracedses s @ﬂwrldOPWeelﬁeatt@d berein are
Offuﬁ ﬁéwjafédrb Vl%kérgnchOCae e%’?eng gu EQ%LETE ESS B%t inconsistent

i nvention, I ncl features

t rveiit 6H1saﬁlvemfmnv ah@® rﬁ)s dllh gurisdfctibys tlfﬂ O\SfBch kduch ei@coipotaidn is
art to ich the invention pertains. Wen nunerica

| REERSAni t s and numerical upper limits are |isted
herein, ranges fromany lower limt to

[0041] While -the illustrative embodiments of the invention have been
described with particularity, it will be understood that various other modifications
will be apparent to and can be readily made by those skilled in the art Withouty
departing from the spirit and scope of the invention. Accordingly, it is not
intended that the scope of the claims appended hereto be limited to the examples
and descriptions set forth herein but rather that the claims be construed as
encompassing all the features of patentable novelty which reside in the present
invention, including all features which would be treated as equivalents thereof by
those skilled in the art to which the invention pertains. When numerical lower
limits and numerical upper limits are listed herein, ranges from any lower limit to

any upper limit are contemplated.



any upper limt are contenplated. 18 CLAIMS W cl aim

EP Clainms . A thernoplastic conposition conprising:
WOAYsIssd48ct i ¢ pol ypropyl ene, optionally cont aPQirng2004/033245

conmononer, with a nelting point of at |east H OC and

(B) a polyanide; (A) and (B)8constituting at |east

0Wm% (C at least 2 ww% of a grafted functionalized

propyl ene- based el astoner having isotactic
crg_gééﬂﬁ nity and containing at |east 0.25 w % of

Mﬁ?» .1 yed units based on the total weight of (C;
an e%%{l]%n()nally (D) an ungrafted polyolefin having a

mek® Chggmpoi nt of |l ess than 100 C, (C) and (D) conbined
being at |east \8 w% the wt %of (A, (B), (C and
(D) beihdhempplatin eannasitioneobwsisingof the total pol ymer

(0 15 &0 PRI PobpBby e, B e Baihs utiotiest wit a
| endtihfpointo¥et BastGAOPO Shdl (BN a g i&q A qnd (B'? ,EEF s ti‘%’l{i ting at

d ai in which the pol ypropylene conprises a eas
60¢ %/5‘8?% t he pol yam de conprises at |least w% the

pol ypr I N td ] %. aid co sition
P e PRl 2P | DB A% BEIPRRS e
prhefmgabbdtactia cnystBlidity and 20GtaiRag af lcaCOOROSI @ MAH-derived
accor iﬁ%g to,claim3 ch the conposition has a

| ' ' ;
" SRS Ohe el gt U Fcksiionn O L ngransmglyolefin
1 bl ; b i
| gaging lZREIERATH of IIE the 100€ XU Una \BSF bl Mo foast 8
Ve, ke Wi °/E'/951A)4 (BR@0) endi D) beinCoalpolatelli mnthadasis oF Bg: total

t%o Hzf\eirryve}ghqr Caim2 in which the pol yam de

2. Composition according to Claim 1 in which (C) is at least 4 wt% and ©
and (D) combined are less than 30 wt%.

3. Composition according to Claim 1 or Claim 2 in which the polypropylene
comprises at least 60 wi% and the polyamide comprises at least 10 wt%,
the polypropylene forming the matrix and said composition having a
Flexural modulus of from 800 to 1600 MPa, preferably from 900 to 1200
MPa.

4, Composition according to claim 3 in which the composition has a ratio

[1zod Impact J/m?] / [Flexural Modulus in MPa] :

12 <[Izod Impact J/mz] / [Flexural Modulus in MPa] x 1000 < 50;
preferably

15 < [Tzod Impact J/m?®] / [Flexural Modulus in MPa] x 1000 < 45.

5. Composition according to Claim 1 or Claim 2 in which the polyamide

comprises at least 60 wt% and the polypropylene comprises at least 10



conprises at | east 60 wt % and t he pol ypropyl ene
conprises at |east 1019 wt% the polyam de form ng the
woabtosissard sai d conposition having a Fl exur al powaiskesg/ 033245
of from 1200 to 2000 MPa, preferably from 1400 to 1800
MPa. 6. Conposition according to claim5 in which the
conposition has a ratio [lzod I npact J/nR] / [Flexural
Modulus in MPa] : 14 < [lzod Inpact J/n2] / [Flexural
Modul usWi, feagolyenide Joxnigg; thp medtex andysaxd Fompekitiorpasting a

Composi { BRI BN E SR 100 Sb Hodh PG mesrebie Bnot400 to

i n whi ctsoorMpy.l enebased el astoner, has crystallinity
derived fromstereoregularly, preferably
i sotactically, arranged propyl ene derived units, with

a heat B . 0 Jig,apnd a neltin )
p odlj nt o(?&fléésjszﬁ(?ﬂ %%B@@%a%%ﬁ% r§1 it W\ngﬁhcﬁletct‘?@pﬁ@ﬁ? Iq'@ﬁ é ratio
based dlasitlamact hafjt/4Fksub! BOdAu it BIERA]W %

preferably fromO0.5 tg 1.5 W % of MAH-derived units.

B Comdst Mreshimpichy/an hglFexugaiMerulgsia MPalcetiofy 80;

cl ai ms ﬂr&e%i}ph t he propyl ene-based el astoner contains
from5to 40 'nol % of ethyl enederived units,

pr ef er A8l y[Izodmiet Bl [Fexuedl Moduluxdnhasalx Tieat< 64,

fusion offromJ/g. 9. Conposition according to any of
the preceding clainms in which the ungrafted pol yol efin

720 OB SO 1006 B SHAE TP e

pl ast omer havi ng a densi

and pr dreadatisjorner, has @pstelbindy yleevehAvinngeratregtily,efeferably

cont ent from45 tq 65 percent, nore preferably used
in an tésr?g%:ﬁlf alg? ag?%gé’ﬁoﬂygenf el coyy s with grheatef %@Pﬁpf less
wei ght tigdn(42) Janshd(Ohneldd: p&ia Ik i riang ; n
of the prleced/igng cl z;ilerm;r%lr)] \Mq.lggﬁés% ﬁ%&uﬁg’rbgf%iggg th WK the
pol yol &rqnylenp)bapes elagippytantand fomd0.éltask omds, fraferably from

| sot aclisty 1.5 wtv% of MAH-derived units.

- 8. Composition according to any of the preceding claims in which the
propylene-based elastomer contains from 5 to 40 mol % of ethylene-

derived units, preferably from 12.5 to 25 mol %, and has a heat of fusion
of from 5 to 30 J/g. '

9. Composition according to any of the preceding claims in which the
ungrafted polyolefin is an ethylene propylene rubber or a low density
plastomer having a density of from 0.85 to 0.89 g/cc and preferably is an
EP copolymer having an ethylene content of from 45 to 65 percent, more
preferably used in an amount of from 60 to 20 wt % based on the total
weight of (C) and (D).

10.  Composition according to any of the preceding claims in which the
ungrafted polyolefin (D) is a propylene based elastomer having isotactic

crystallinity, preferably containing a comonomer type, such as ethylene,



crystallinity, preferably containing a conononer type,

such as ethylene,20 the sane as that in (C, and
wozpesaissd4By Wit h an anount of cononomer which PETMWISRIVI41033245

10 nmol % of that of (C). . Conposition according to any

of the preceding clainms in %hich the pol ypropyl ene is

a pol ypropyl ene honopol yner, a pol ypropyl ene random

copol ymer containing |ess than 10 wt 9% of
cryst athei sainteyasditet ipt({Chgansbeapseiey veftd ppramdyat of comonomer

ol deavBihdseitzel BpPSr BHEHCH r om bl end accor di ng
to any of preceding clains.
11.  Composition according to any of the preceding claims in which the
polypropylene is a polypropylene homopolymer, a polypropylene random
copolymer containing less than 10 wt % of crystallinity disrupting

comonomer and/or the polyamide is nylon 6, nylon 12 or nylon 6,6.

12. Molded or extruded article made from blend according to any of preceding

claims.



