WD 2010/ 069687PCT/ EP2009/ 065195 " FOAMED POLYOLEFI N COVPCOSI TI ON' The present
invention relates to a foanmed pol yolefin conposition having | ow density

val ues, two=o0m/tspegn expansi on degree and a substantive eomrEPrrt0906519% osed
cells. Foaned pol yol efin conpositions find use in many applications, |ike
in part] ] pustic insulation, wre and cable
coati ng?%ﬁﬁgﬁ)@?‘ﬁﬁw@@@ko@&g’ﬁem el enments (in car bunpers for
exanpl e). Polyolefin foans can be nolded into the final shape while
produced, as in the case of foanmed sheets or pipes obtained directly from
ext r usildw/rogni myegioodektsdo adpampéyolyaletio raapgeition hayipg dovdepelysvatepsst eps,
as in the production of foamed head foll d, by, sintering to obtain the
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with very I ow density, which can be easily produced and processed. In

parti clibr@mal prd peonistie aukgamdvirn and gable cpatipps ng Qiraducsiopfof rBedasisesent
proper thes., Pa{r%%ﬁﬁ;%%%} LY q@n be obtai ned by foanm ng pol yol efin
conpositions conprising a propyl’ene polyner with broad nol ecul ar wei ght
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hi gher thanh 15. In tThe exanples a good foam ng behavior is obtai ned by

subj ectobtugn the finebartinlg. a conposi ti on contai ning a pol ypropyl ene conponent

wi th a_ Pol ydi spersity |nd val.ue of 30.3, and 18% b i ght of an..

ot hyl ebbTsh, Rarmentitsb yrer R aiafiigras paias Rabt neBaR b RyrdNEon ¢ has
now beepitt igRdqtalial iRakticidrakitly veBWlowldefstyofvisl@nsid Ye chsllyCpriaubat b Wi th
attractive nmechanical properties deriving fromthe presence of significant
anmount resesssidghl y nodi fi ed et hyl ene copol yners, can be achi eved by foam ng
a polyqlefin conmposition r.e o] ypropyl €ne. co nent - and _an. et hyl ene
copol bk R bE KRGO o CRRY PGS T BRE i s fy

sel ect ggocardabitit$ carl e lobiaed, byt RRnfing peRbldfinvemipoditiops ovingasing af rapEene

pol yol ef i n conmposition conprising (all _percent anmounts being by weight):

A) 50% Pobymesvethe pragl ynodecugayony cighr disthbeticry sl 30 slfinsopelymsr BathyPespiyfehe
conponept selected fromthe group consisting of a propyl ene honopol yner, a
random ccho ymer of propylene containing up to 3% of ethylene, a random
copol yrercoalingtooPpi020&/008¢2 2 BicH Kind a@f tBaipbERAM0ERA06E 1if Drdand achienggoegl t 0 6%
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distribution, namely with a Polydispersity Index higher than 15. In the examples a good

foaming behavior is obtained by subjecting to foaming a composition containing a

polypropylene component with a Polydispersity Index value of 30.3, and 18% by weight of an

ethylene/propylene copolymer containing 66.6% by weight of ethylene.

It has now been found that particularly low values of density, in combination with attractive

mechanical properties deriving from the presence of significant amounts of highly modified

cthylene copolymers, can be achieved by foaming a polyolefin composition where a

polypropylene component and an ethylene copolymer having a specific ethylene content are

present in opportunely selected amounts.

Therefore, the present invention provides a foamed polyolefin composition comprising (all

percent amounts being by weight):

A) 50%-90%, preferably 55-80%, more preferably 55-75% of a polypropylene component
selected from the group consisting of a propylene homopolymer, a random copolymer

of propylene containing up to 3% of ethylene, a random copolymer of propylene



B) 10% 50% preferably 20-45% nore preferably 25-45% of a copol yner
conponent of ethylene and at | east one C3-Cio a-olefin, the copol yner
cont ai ni nyof2nmMed®¥% t 0 50% preferably from 20% to 48% pPoomP2@etapabl y
from25%to 38% of ethylene, and optionall y m nor armunts of a diene; the
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ii), or bot chy[e)neaadaoaj gqbﬁfgﬁ{agbﬁyheym%dof conponent (A) of 4 or nore; ii)
a value of viscosity he fraction soluble in xylene at room

t enper B)ur e IO%bﬁ)Q%, mﬁfe@)blﬁq%ﬂﬁ% anae phifglably 254038 cdbdlymet nompqmreaf ef red
enbodi nment of he invention nent (A) of the. foa f| n
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75% prefer ?Péfé’raﬁl&oﬁbﬁ%‘%c’cﬂz%% ﬁBr@p&?&QMﬂzﬁﬁfp% /y RERLhayk B, g?‘ibﬁd flow

rate MFR of from0.1 to 0 mn pree omO0.1to 0 mn.
nor e preferappthnaﬂlwmmﬁram@mtso@ddﬁnan n.; and A") from25%to 75%
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to 75 wherein the ratio / MFR i the value of the ratio
of the 1)\/FR wdlolytispersitallndextaf CDH?@OWR(A)AD%OWO(%I )) is from5 to 60,

preferalyfro 10.to 55 yl 0 AI) and (Al
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honopol yner p5ach ane@m 6aReh iR 3)§ dpgopyl ene cont ai ni ng up to 3% of

et hyl ene, and a random copol yner of propylene containing up to 6% of at

| east dna mefaied qnl’mdemm @ﬁwﬂhedpwrtmal the eqmponeosdf oletheyfoemed nohwlefai d
anount s ofo%1 ﬁc X 1,15(&‘% l%enrtl% ts rl%d tQ tthe[ total weight of (Al) and
(AIl). PR EY M TR &a,l PeEnS {nﬁgltl rHE gr?éw $ in conposition of the
i nventigy i ﬁoﬂbﬂ?&m@ds%yﬁ&lﬂéihlﬁ?tﬂdﬁgm% 8. 7090 6L biopyihe poBMonYapingaesdt a
pol yol ef i n conp05|t|on ereinafter called polyolefin conmposition (1),

havi ng the $lameratoMER ofi&as0-Adel 10 @bklmes, §fef4bévﬁpﬁa®lft@érﬁébpﬁmbdu@fe
nanel y corrp'tpe)% ytfﬁbqngq%%g eS R4 bgg components (A) and (B) and preferably
e

(Al') and (A above ahounts and having at | east one of the
above sdi)d fieat 25%30 W}‘VoapréferablyMZMOI)OG%BFP@%’pﬁ%ﬁ@@GYy&%hQﬁn@a mdll | be

further expl.ained, esses ner |1y conpris nolten state
treatment of OPdR \raflﬁqMF M’ PHIPVES h anfl }mslp@ﬁmwﬁa ?fﬁ@l%%%ce of
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conposi tionn{ihy and of the foarred pol yol ef i n conposition of the present
t f by f 0.1 10 g/ T I 1 f bl
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preferably19 % by wei ght in the case of C4-Cl0 a-ol efins | lustrative
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propylene contalmng up to 6% of at least one C4-Cjo a-olefin and optionally up to 3% of
cthylene; the said amounts of (A") and (A") being referred to the total weight of (A") and (A™).
The term “foamed” means that the polyolefin composition of the invention is obtained by
subjecting to a conventional foaming process a polyolefin composition, hereinafter called
polyolefin composition (I), having the same constituents and features as the final foamed
product, namely comprising the above described components (A) and (B) and preferably (A')

and (A") in the above said amounts, and having at least one of the above said features i) and

ii).



Preferably (A) and both (Al) and (All) are propyl ene honopol ynmers. Anong
the C3 - Cl10 a-olefins that are present in the copol yner conponent (B),
propyl enewD20wesd@rr ed. O her exanpl es of the said a-ol eCrmEP2@wacitbe sane
as previously given for (A) The di ene when present, is typically in an
amount of fragm w th respect t he wei ght of .
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conmposi ti on él and for the foaned pol yol efin conposition of the present

| nvent il MFR: valyentars mshaired %@@@dlmg/tq A]STM Dx k38t eemdifiorhLd@BABCewith x4 ene
roog egﬁ)erature from3.5to 9 dl/g, nore preferably from4 to 8 dl/g;

N S ydrspersity Index) of (A from4 to 7; Isotacticity Index of (A

and botThe(MFR cdnik pdilybkfin detmposiioe () asd of @t foamed lpsrybwﬁhecoin[powlbﬁrmetm room

tenperature, of 90% or higher, nore preferably in particular for

pr opy| PRSCHORBHILIONFER @ref@ﬁa lygoges framdhkfo 19 a@ Ouﬁwermqrp mretesBlynigom0- iy

Mv/ Mh g a%] E{or (A) and both (Al') and (All) higher than 4, nore preferably

hi gher than in particular higher than 5 (neasured b%/ gel permneation

chr onatihdigataphy thaldwer diniobbbigrananatC,AGh Gplefinammuay, (af) dndaet(Adn isof ubl e

in xylene at room tenperature of the overall conposition |ower than 35% by

vve: ght 0-Th &y seaight peipeibéy pHO. éérﬁ)b@iﬂgh‘dﬁ tha gase ahCoé 1pereifined by a sequenti al
Porond HELHHSS Tt Pry SPddl epRcrrereit i S 160 oReish HRB et ag1bs b

separ atRnHES ¢efc, S4-8Rehy1 APRMANLE NEnd N-6@6HE, SWER, 1 BXRARPT bdiRe ﬂa'rtﬁc&iflarﬁl ep,
in the presence of fhe poI ynmer forned and the catalyst used in th

pr ecedipigfesedp. The cat al yst |s added onIy inthe first step, however its

act t (it acti t he subsequent steps. In
oot cfatbRHE] shd B G St oG Bindbehirt s Stomeone Fort
prepar ifgotd@efa,act j,olfihs t@ﬂdretﬁ}ese@’é ﬁletrhe fcelsolpﬁlepedmﬁ@ehh@ﬁpﬁfptyle@e i(Al).

Preferably conponent (A) is prepared before conponent e order in
whi ch tpnfefredaEtharesaplep oathd spidll d-pledine apsrtbp sameclas mewotlslsz gmen(fcai (A).

The diene when present, is typically in an amount of from 0.5 to 10% by weight with respect
to the weight of (B). Examples of dienes are butadiene, 1,4-hexadiene, 1,5-hexadiene and
ethylidene-norbornene-1.

Other preferred features for the polyolefin composition (I) and for the foamed polyolefin

composition of the present invention are:

- intrinsic viscosity [n] of the fraction soluble in xylene at room temperature from 3.5 to
9 dl/g, more preferably from 4 to 8 dl/g;

- P 1. (Polydispersity Index) of (A) from 4 to 7,

- Isotacticity Index of (A) and both (A") and (A"), determined as fraction insoluble in
xylene at room temperature, of 90% or higher, more preferably, and in particular for
propylene homoploymers, of 95% or higher, the upper limit being of 99%;

- Mw/Mn values for (A) and both (A') and (A™) higher than 4, more preferably higher
than 4.5, in particular higher than 5 (measured by gel permeation chromathography in
trichlorobenzene at 135 °C);

- amount of fraction soluble in xylene at room temperature of the overall composition
lower than 35% by weight.

The said polyolefin composition (I) can be prepared by a sequential polymerization,

comprising at least two sequential steps, wherein components (A) and (B) are prepared in



The pol yneri zation, which can be continuous or batch, is carried out
foll ow ng known techni ques and operating in |iquid phase, in the presence
or not ofworerwoegdsiuent, or in gas phase, or by m xed | PGUIER2@QH65195
techniques. It is preferable to carry out the polynerization in gas phase.

React i ti dt | ati to the | ' [
Steps APRTHOC!RIFAETE 31D NEVER TF PSS H St il Y B dbe PESTES ATl 50 t o

100 C. pbRend?rfessdd £1dGa8 chalyst (s ph el (fre@didy &£ The ThRLYEGWdatd eRlyah thde
nol ecul ar weight is carried out by usi nﬂ known reg;l ators, hydrogen in
B
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pol ymer| I'0n "zones. e of 'process h EUropean
pat ent (Abphil ¢ias dther (68RrepBTng thbéraswdrd(AJyl ymeri zations are preferably carried
out in the presence of stereospecific ZieglerNatta catalysts. An essenti al

cprrponé)ﬁ?fe lyS%r%p%ls@tg(A)éigrep@r%b%%rq @Wﬁ?@ conponent conprising a
L1 Lant YRGORGH DAL Rt | RTSha A5 bl bARLUTEDAUGGRR bONd, and an

el ect ron-donor comnpoun n a nmagnesium halide in active
form Aot reymesseioni athicoopobendon(iovewsadabyish,) isi saraind augdobekngl known

conpound, such as an al um num al kyl .coppound. An external donor is
opt i ondfdYiaART ORFiaTRGA™: %lfispkalé%épémr%%& et gt fﬂﬁ?‘?t_z 8 iy
Pr 0CeS$Hhadee of BPIKE] %uiar%g gsdhﬂgluegllypmeyelr@d?@ £y B 1hs PoRGhdrEatiH X

greater than 90% prefera greater than 95% Catal ysts having the above
ment i orgesipkidsar acteristics are well known in the patent literature;

particyl arl dvant ageous, are the catalysts described in US patent..

4. 300, GSACIGERTRC B ICRE ERPAIFIS 78T Be PeBieben HRay Rl sEEeq  n
t he polhsRyézatsi st ipf&&@@gerﬁf&e REth 50 €@ 60 ¢ PEncGREBLINESIaf be ABmEkPBEHd Bed 1 n
USP 5, 324,800 and EP-A-0 129 368; particul arly advantageous are bridged

bi s-i ndeghgr. netal | ocenes, for instance as described in USP 5, 145, 819 and
EP-A-0 . 7PCT/ 1 e I | table
AR e e S R e S R T o R
EP- A- O pdit&uBt5 (Dow), EP-A-0 420 436 (Exxon), EP-A-0 671 404, EP-A-0 643
066 and WO 91/04257. These netal | ocene conpounds nmay be used in particul ar
to prodiecommesitonpyham by Brdugsdhy eas-irss PRIVRSTsptoBINRRSPS CoHsbytin 8h (1)
and of lags th re:qd rd 10 05.
The foariat TR R e B o B e A A e
soft. Sairapepn ppent dpplcalondi2s&i’d f oaned conposition to be used in many

applications, for exanple in the autaonptive sector, or. other sectors such
P 1 s SR R BB A DOBt SR BE DB BB QU he Rrssgice S Sk oSBT b G-

struct WR&, catiyfs and é‘s@&#tfﬁl GealpodR & Gaid T&%l%@sﬂ?ﬂl bYsdd &%iﬁyﬁto%[ﬁ;?bnem

pol yol efin conmposition of the invention preferably range from o 300

kg/ n8, coopesipg eftgrmbinycoirmommd daviog 80lcksf/ons titdDewrsihalogemboed ang ah¢l®0onkg/ n8
comondhier trbpddo Bl el h hdnfsifing g SEEH AR A BRI y e
(as furcbhpbndrs@bidard)st) is an organoaluminum compound, such as an aluminum alkyl
compound.
An external donor is optionally added.
The catalysts generally used in the polymerization process are capable of producing
polypropylene with an isotactic index greater than 90%, preferably greater than 95%.
Catalysts having the above mentioned characteristics are well known in the patent literature;
particularly advantageous are the catalysts described in US patent 4,399,054, EP-A-45977 and
EP-A-728769.
Other catalysts that may be used in the polymerization process are metallocene-type catalysts,
as described in USP 5,324,800 and EP-A-0 129 368; particularly advantageous are bridged
bis-indenyl metallocenes, for instance as described in USP 5,145,819 and EP-A-0 485 823.



O her pol ynmer conponents that can be present in the foamed pol yolefin
conposition of the invention are generally selected from conventi onal

pol yrmer s wb 2a10/wb@f7i ns containing from2 to 10 carbon arorEP20AciPEal
exanpl es of the said polyners are: 1) crystalline propylene honnpolyners
in partjc

pr opy!l éH¥ %56d3%§0t Wﬁ%%cﬁfﬁ9pe%g ﬁﬁg%%%H%dhonD 6F8Fpﬁ§ ?%?Lléﬂg

total GrRymRMeIR Epgm)erlts grlermesv)fmm-@ 406 43@(@&?&%%@71 $04,/EP_RSPEEE to
t he wei ght of the copol wherein preferred a-ol efins are 1-butene;

1- hexe®e6 and ﬁ@@rﬁfll/OLrZéén%@re raﬁdlofﬁ@@:@@neouney ngsyytet esicH il @asichlar émproduce
honopol rﬁ(%%%%ﬁ§p0|ynErs wi th propyl ene and/or a C4-Cl0 a-olefin, such
as HDPE oF L .~ 4) elastoneric copolymers of ethylene with propylene

and/ or BExafi$tcSldd the i€ hbRsncr @pinipositibh Y1) GadbAithd Mocdss Her prgp@itia tht 88mofaral

di ene, such as but adi ene, 1, 4-hexadi ene, 1, 5-hexadi ene and
ethyl|d@ﬁélPdeVHE%K%ﬁB78%%erein the diene content is typically from1l to
10% by I g 5 Co S il oSy c rl. gl ne or
rore. o o RaT g R (PR bh o PR RIBH i FATACE TRORICAIB OB 36

el ast ompeu:tlesmllew;sanbfaspmed |cug1pom'30roro lrmrsed of nmiahyp apd patiymse far etxﬁmpledmtme

typi cal l repared accardi nown 2010/ 0696 7PCT 2309/065195

net hods?‘“{%??%Vﬁrsﬁ%}O]E P& 6 %fﬁtsélc AS {hEBC B Ue Af avisels @ etafu%ar’i’flil%ﬂs

pol yMerghgat itRbhbi GRAST HirdeYang OMsI@bRithgs the said el astomeric rml ety in
quantities from 80% by wel ght. In general, the other polyme
conpondiegicosity <bfethp rfeesmdt polmolafimunltnsoptflorvOﬁ/bhbynweutlgtnmreferabkywenge frpmf%)r ably
of 30% i ght _or e {o the total weight of the foaned
ponoIe?gﬂwg%ﬂbp@PFﬂgﬁgawy§$HQ4'P%ﬁgﬁ%ﬁrn the foaned polyol efin
conposiridnSily ailided QAMBA0PNQAHTES AfpatiiRlRr@sAMd WRYERADR _I}Oﬁ%hcaﬁi%diﬁs?of
processes and foam ng agents conmonly known in the art. The foanrng agent s

t hat cathd@olsed capPopithaisf preseat, @Iﬁé%r ¢hel foamangpgestscised raypebchanvcal igpe ase
of the L@ﬁﬂf&w&@&h%d econposrtron tenperature ranges froml00 to 220C ca.

nrca foam ng''agents that are suitably used devel op gas by way of

t her rraIOtﬁaqmmﬁsIl toroponetits ah€ngas ale prrea@t ioths. foimiadpblesictih @aipdsition i nig:
agents are: azodi carbonam des, sul fon drazi des

di ni t r dpERiiaRaInSANSHEY ¢ lesied fiam conyey fe@%@emmf‘dwf asglefian coRizingg from 2

trrhydq@ﬁ?ggbgﬁhgﬁhne bari um azodi car boxi | ate, sodi um borohydri de,

phenyl sul f one, gypsum and al um na trihydrates, sodium bicarbonate or its
conposiPracis! axatiplesiof thesaricpadymendraggeneral |y speaking all the products used
in the art for this ose whose deconpositipn tenperature | | east
cqual 13, CRTERS cPRYRE nFARITBTS; oStk FhelSOURTT - PhempHs: BarCFoan ng
agents knawmhopaRnRkes;used, such as for exanple: light aliphatic

hydr ocar bons, optionally fluorinated and chlorinated, having a boiling
poi nt @r)eametalltnlttaprowtene suphlya@rqomthamleylemeﬂmﬁer adieGloon-ofafinf Mhsroethanes,

hyl h d h boi | ' I
Than’ 250, @k a&ome cof Ghar MG thrR tSe b B Bre v ahaenanah '

di chl or odidfrhdiesREh&QARd wWiHeAHA Pesferdet anﬁeﬁxﬁruﬂe i1SieHean hexbiit; U@ e po;esses
for the preparation of foaned pol yol efin conposition one can use t

ext r uder s PebiendMId/1@slelci n the art, such as srngle screw and tw n- screw
extrudeks r ] r )
oxt 1o ooy RLUALRAL sRATLARADRIE Softh Gl BT AV LPIBERFS, Lo o
t he pornt(ﬂMBIEwﬂM£IﬂDPEdrpDD@Eer is fed, mhere said polyner is found

mel ted and honobgeneous.

4? elastomeric copolymers of ethylene with propylene and/or a C4-Cyo a-olefins, optionally
containing minor quantities of a diene, such as butadiene, 1,4-hexadiene, 1,5-hexadiene
and ethylidene-1-norbornene, wherein the diene content is typically from 1 to 10% by
weight;

5) a thermoplastic elastomeric composition comprising one or more of propylene

homopolymers and/or the copolymers of item 2) and an elastomeric moiety comprising

one or more of the copolymers of item 4), typically prepared according to known



The chem cal foam ng agents can be nechanically blended with the solid

pol ynmer before the extrusion step. The dry blend thus obtained is then

i nt r oducewoi2n10tdoess7i r st f eedi ng area of the extruder, wreTEPRIVO/O6HAPeEr at ur e
ranges from 130 to 230C. At the output of the extruder equipped with the
appropriate die,, for .exanple a flat die or one with circular holes,. one
ot nt a1 no s Fun@radi AR ermubnry® i e oblortiie 4y EnisPalhn B eRe
pol ymer. Jai deheanercahtaifnPief si@Rlastondnesolet il §RartRicd e 5TRESGRI hyowW ng
exanples are given in order to illustrate and not limt the present

i nvent i on.weighd 2010/ 069687PCT/ EP2009/ 065195 The met hods used to obtain the
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D- 1238 lowangidférablylof 30e68Y weadht 230wt tMithacdpeadtoothe 2otdlowkight bMhe ifseshad

viscosity Determ ned in tetrahydronaphthal ene at 135C. Density Determ ned
accor diPRYolesin comppsigion. po| ydi spersity Index (P.1.) Deternined at a

t enper LN nl at -.800
v kot o fer e Bty Xt o 9o B TobflosBh 63 ARATTIRluckRC BUECHEL, o
I ncr easesnfionmmdcdh usagtsesses end @mi@gdigats.cormumly keoven osthougr nodul us one
can debgée the P. 1. =105/ CGc. i.n whi is the
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wher ei Rr@e foPmdhBeid HAATRsABA WHSrA0f (FhedsFrdniR0lt9930%@e! us. Xyl ene
sol ubl e and insol uble fractions
The chemical foaming agents that are suitably used develop gas by way of thermal
decomposition or chemical reactions. Examples of said foaming agents are:
azodicarbonamides, sulfonylhydrazides, dinitropentamethylenetetramines, p-toluenesulfonyl
semicarbazide, trihydrazine-triazine, barium azodicarboxilate, sodium borohydride,
phenylsulfone, gypsum and alumina trihydrates, sodium bicarbonate or its compositions with
citric acid, and generally speaking all the products used in the art for this purpose whose
decomposition temperature is at least equal to the softening temperature of the polymer.
All the physical foaming agents known can be used, such as for example: light aliphatic
hydrocarbons, optionally fluorinated and chlorinated, having a boiling point greater than
25°C, such as pentane, hexane, dichlorotrifluorocthanes, methylene chloride; or gas or liquid
compounds having a boiling point lower than 25°C, such as air, nitrogen, carbon dioxide,
chlorofluoromethane, dichlorodifrluoromethane, propane, butane, and isobutane.
In the processes for the preparation of foamed polyolefin composition one can use the
extruders commonly used in the art, such as single-screw and twin-screw extruders.
The physical foaming agents are preferably injected or introduced in the molten polymer mass
in the extruder at a distance from the point where the solid polymer is fed, where said polymer
is found melted and homogencous.
The chemical foaming agents can be mechanically blended with the solid polymer before the
extrusion step. The dry blend thus obtained is then introduced in the first feeding area of the
extruder, where the temperature ranges from130 to 230°C. At the output of the extruder
equipped with the appropriate die, for example a flat die or one with circular holes, one
maintains the temperature that is most suitable for the foaming of the polymer. Said
temperature preferably ranges from125 to 200°C.

The following examples are given in order to illustrate and not limit the present invention.



2.5 g of polynmer and 250 cnB of xylene are introduced in a glass flask
equi pped with a refrigerator and a magnetical stirrer. The tenperature is
rai sed i rweQormoeudses up to the boiling point of the sol PEWMEP2000O6HO5

obt ai ned clear solution is then kept under reflux and stirring for further
30 mnutes. The closed flask,is then kept for 30 mnutes.in a bath of ice
and wat 08 BRBRRER T ar iy chRar VTR mePse teroRe S fmBRs g |
The so thodd¥edpts dréllikted bélbtver ed on quick filtering paper. 100 cn8 of the
filtered liquid is poured in a previously weighed al um num cont ai ner whi ch
i s heatMelt BlowaR#teat i ng pl ate under nitrogen flow, to renove the solvent by
evaporagtion. The nt aj n h At Ll nra e = U I cyum
an 11 O Ring PO CRSTM PR, SRl R R A0 do i DR A2
in xyl é&ge at roomtenperature is then calcul ated. The percent by wei ght of
pol ymer insoluble in xylene at roomtenperature is considered the

i sot actlNingie Viseasly of the pol ymer. This val ue corresponds substantially to
the isgy .'ﬁé.dti}ﬂtétpﬂgéro‘ﬂﬁ Bhanned (Ryeextraction with boiling n-heptane,

whi ch by efinition donstitutes the isotacticity index of polypropyl ene.
WO 201@d6iew87PCT/ EP2009/ 065195 Pol ymer conponents used in the exanples

1) Het er ophasi c, conposi ti ( conprising (weight percentages): A) 67% of
a pol ypropaskace rﬁiﬁlﬁfgﬂggcld%'ri sing: Al)50% of a propyl ene honopol yner
havi ng pildpbrsftl Wixapg MR of 1.5 g/ 10 min.; and Aji) 50% of a propyl ene
honmopolymer having a nelt flowrate MFR' of 70 g/10 mn.; B) 33%of a

Pt g Deprined fasRRBRNETRE 260 X B, Rt afh Gy Bfesst Pl RIRRRY o
0.8 g/ Harketad bARHEBOMENRICSY UXN opcratidd acin outilRobhtequéntyxyhiehéncaéaseoom

tenperature, having an intrinsic viscosity [ L‘HOf 7 dl/g. The conposition
i s obt dfofel- 1gpdeeaodO0 sadsrention ths srosever medubis one e#n dereche Bilydt wanef t he

proces%g&ﬁlcd{-{nped in Exanple 4 of W2004/087805, with the necessary
adj ustnents. I'n particular, the nolar ratio of hydrogen to propylene in the

pol ymerP1al066c st age where the honopol ymer All) is prepared is of 0.16.

2) Het er.ophasi ¢ conposition (I11) haying a MFR of 0.6 g/10_nin.,. .conpri,sing
(wei ght™ Bibichetie éﬁg@g)Crosmveg%daiuszf‘ae’épﬁfge%ﬁhrewﬁ eaﬁﬂﬁﬁisgw P%}dﬁt}l%g& mer
cont ai R{Geis P IORE sBldpy tymIAndd @Y theGMsQhoduldyd action sol uble in xylene at
roomtenperature, and having an intrinsic viscosity [i] of 1.5 dl/g; B) 68%

of an Heesobibly arpglyinsadeble diaotignser cont ai ni ng 27% of et hyl ene, havi ng
o , o .
sol ubi |2|.§ )é of po)%;ml & and t256 R otfe )rgﬁglgeagr%r 1%tr8I1uc868 /1%bay gi’a\lgsl glggk equipped with a

refrigerator and a magnetical stirrer. The temperature is raised in 30 minutes up to the boiling

point of the solvent. The so obtained clear solution is then kept under reflux and stirring for
further 30 minutes. The closed flask is then kept for 30 minutes in a bath of ice and water and
in thermostatic water bath at 25 °C for 30 minutes as well. The so formed solid is filtered on
quick filtering paper. 100 cm’ of the filtered liquid is poured in a previously weighed
aluminum container which is heated on a heating plate under nitrogen flow, to remove the
solvent by evaporation. The container is then kept in an oven at 80 °C under vacuum until
constant weight is obtained. The weight percentage of polymer soluble in xylene at room
temperature is then calculated.

The percent by weight of polymer insoluble in xylene at room temperature is considered the
isotacticity index of the polymer. This value corresponds substantially to the isotacticity index
determined by extraction with boiling n-heptane, which by definition constitutes the

isotacticity index of polypropylene.



The intrinsic viscosity of the fraction soluble in xylene at room
tenperature of the total conposition is of 3.2 dl/g. The conposition is
obt ai ned W9 20my06ed87sequent i al pol yneri zation in the prefemEP2@b/065195

hi gh-yield and highly stereospecific Ziegler-Natta catal yst supported on
MyCl2. o e 1 The agov descr'bed het er ophasi ¢ conposition (1) is

subj ec RRTHY sl % th a Leistritz tw n-screw Extruder
Mcro 23 ha\Héﬂ@fo a%ferc% bl@lﬁﬁ lcofbridifg (WeigROpRccndpeyy: | ength of 1080 mm
fed by a gravi rre?hrl C vvorﬁlél ng f 1.(gede? T%%fgglﬁbn theg?!éyam CQ2 is dosed with
a Maxi mat or A0SD $80 dfeadypromtencesenmestuieopprisgr i ed out under the

160 1808 1t he-Shbs a0t FRRERT R B BTRr GRSk Feck a0 b M 62 T5 e
t enper at ure: 155C;, CO2gAlnnint;aBd1 g/ second; 9% by wei ght; CO2 pressure: 11

MPa; Extruder thrqlughput 4 kg/ hour; Screw rotation speed: 75 rR/IrE ol
bul k t enper at ur e: 3_70@0% of a propylené¢ homopolymer having a melt flow rate MFR" of O

g/10 min.;
B) 33% of a propylene/ethylene copolymer containing 38% of ethylene;
said composition having a P.I. of (A) of 6.5 a Isotacticity Index of (A) of 98%, a MFR
of 0.8 g/10 min. and containing 29% of a fraction soluble in xylene at room
temperature, having an intrinsic viscosity [n] of 7 dl/g.
The composition is obtained by way of sequential polymerization with the catalyst and the
process described in Example 4 of W02004/087805, with the necessary adjustments. In
particular, the molar ratio of hydrogen to propylene in the polymerization stage where the
homopolymer A") is prepared is of 0.16.
2) Heterophasic composition (II) having a MFR of 0.6 g/10 min., comprising (weight
percentages):
A) 32% of a crystalline propylene random copolymer containing 3.5% of ethylene
and about 6% of a fraction soluble in xylene at room temperature, and having
an intrinsic viscosity [n] of 1.5 dl/g;
B) 68% of an ethylene/propylene copolymer containing 27% of ethylene, having
solubility in xylene at room temperature of 89% by weight.
The intrinsic viscosity of the fraction soluble in xylene at room temperature of the total
composition is of 3.2 dl/g.
The composition is obtained by way of sequential polymerization in the presence of a high-
yield and highly stereospecific Ziegler-Natta catalyst supported on MgCl,.
Example 1
The above described heterophasic composition (I) is subjected to foaming by extrusion with a
Leistritz twin-screw Extruder Micro 27 having a screw diameter of 27 mm and a screw length
of 1080 mm, fed by a gravimetric working feeder.
To obtain the foam, CO; is dosed with a Maximator GSD 500 feeder.
The extrusion is carried out under the following conditions.
Extruder temperatures: 220°C in the first two zones, 160 -180°C in the subsequent

ZOnes;



Pol ymer Bul k pressure: 26.8 MPa. A foaned conposition in formof strand is
so obtained. The density of such foanmed conposition is of 33 kg/n8. Exanple
2 A bl ersioab108@968hy wei ght of the heterophasi c conposi PCBEPLIOP/06FIES 50% by
wei ght of the heterophasic conposition (I1) is prepared by way of a

convent'.ongal r0cess of extr$§(i£,on in the nolten state. Such blend is foaned
with eueg]ilf??ga{lﬁe sane apparatus as in Exanple 1 and operating under the

fol | oW, At i ons. Extr wlep/sé @aneratyressm@20C in the first two zones,
170 -180C in the subsequent zones; Die tenperature: 165C; CO2 anount: 0.1

g/ secoltd): 199sBie: wei ght ; COd 1pviB&sure: 10. 2 MPa; Extruder throughput: 4
K0 o SRR AL OD, TaRb Ry B POy Bk Cemperature d7ic
obt ai n&drewhatib@npeddy of sushpiganmed conposition is of 179 kg/ nB.

Polymer bulk temperature:  170°C;

Polymer Bulk pressure: 26.8 MPa.

A foamed composition in form of strand is so obtained.

The density of such foamed composition is of 33 kg/m’.

Example 2

A blend of 50% by weight of the heterophasic composition (I) and 50% by weight of the

heterophasic composition (II) is prepared by way of a conventional process of extrusion in the

molten state.

Such blend is foamed with CO, using the same apparatus as in Example 1 and operating

under the following conditions.

Extruder temperatures: 220°C in the first two zones, 170 -180°C in the subsequent
Zones;

Die temperature: 165°C;

CO; amount: 0.1 g/second; 9% by weight;

CO, pressure: 10.2 MPa;

Extruder throughput: 4 kg/hour;

Screw rotation speed: 75 rpm;

Polymer bulk temperature:  177°C;
Polymer Bulk pressure: 26 MPa.
A foamed composition in form of strand is so obtained.

The density of such foamed composition is of 179 kg/m’.



WO 2010/ 069687PCT/ EP2009/ 065195 CLAI M5 1. A foanmed pol yol efin conposition
conprising (all percent amobunts being by weight): A 50% 90% of a

pol ypr opywernelowsagsonent sel ected fromthe group consi st iPa@/ERRoc/opF1epyY| ene
honopol ynmer, a random copol ynmer of propyl ene containing up to 3% of

et hyl ene, a random copol yner of pro Aﬁglpsacont aining up to 6% of at | east
one C4-Cl0 a-olefin and optionally (E%/ % of ethylene, and any

combi nat i on A hphRafy a@min@on%%éﬁ%ﬁﬁx@ng QRO aFRURGBEM ftg b«}fw@%ﬁ}yl ene
and at | east one o a-olefin, the copolyner containing frrom1l to 50%
of et hyl eneA)and 58pt-P&raf] IaWO&Nm@pqumspmp@n@ﬁt salegicé :ﬁr@m the eresy Qﬂmalﬁmg\@% of

(A) and (B) bein

conposi tion havi % rgéyq ea@% ?r %ﬁidg@f O%leﬁ%r el OLPP’[eEgef‘E b Egé “13 0

Pol ydi spersity | @%bf@ﬁ‘hylbﬁﬁp@fwlﬂbm(db)po@fme% oBrprémii@ic donjaidiny abue 694 of at
viscosity [i] of the fraction soluble in xylene at room tenperature equal
to or higher thadcast @na|¢gclozaﬂq1@ﬁﬁ GAfreRPteBRNIO [Uf fon 3Xo b odhtlpem @ emaim 1,
wherein the Conpone%tna&@i)lthere 5es (all percent anounts being by weight):
Al)from25%to 759 of" % propy efe pol yner having a nelt flow rate MFR of
fromO0.1 tog)0 9/11)%-5@)% of @Bshofynherf écampoRfit @petﬁfl%/ﬁ@ﬁncaapre@ﬁyd@r@g -eql o(mer
having a nelt flow rate value MFR' equal to or lower than 100 g/10 min.
wherei n the rati ®lgfdRthe copolymer Contalnlng froNISES to 50% 0 ribslene, B0l aptignalhe
propyl ene pol yners. (/ I)lount Of(AI .are independently selected fromthe group

consisting of a pro y ene Fopor § yrrer a random copol yner of propyl ene
cont ai ni ng i datd So@fts efm)l @ﬂQB)@Bﬁg&efeﬁ@dWI&Q@@l wakght of (ApraayBgnaid
containing up to 6% of _at | east one -Cl1Q a-ol efin and optl onally up to 3%

of et hyl eneSOMR@sikey b anmefieast epe ‘{Wl? foamvu(lgquasurw Al ibferred to the total
wei ght of ( A)I ) aqq)o(lﬁllép)ersny Index of component (A) of 4 or more;

i) a value of viscosity [n] of the fraction soluble in xylene at room temperature
equal to or higher than 3.5 dl/g.
2. The foamed polyolefin composition of claim 1, wherein the component (A) comprises
(all percent amounts being by weight):
A from 25% to 75% of a propylene polymer having a melt flow rate MFR' of
from 0.1 to 10 g/10 min.; and
A"y from 25% to 75% of a propylene polymer having a melt flow rate value MFR"
equal to or lower than 100 g/10 min.;
wherein the ratio MFR"/MFR' is from 5 to 60 and the propylene polymers (A') and (A™)
are independently selected from the group consisting of a propylene homopolymer, a
random copolymer of propylene containing up to 3% of cthylene, and a random
copolymer of propylene containing up to 6% of at least one C4-Cyo a-olefin and
optionally up to 3% of ethylene; the said amounts of (A") and (A") being referred to the
total weight of (A') and (A").
3. The foamed polyolefin composition of claim 1, having a MFR value of from 0.1 to 10
g/10 min.
4. The foamed polyolefin composition of claim 1, having a density from 20 to 300 kg/m’.
5. A process for producing the foamed polyolefin composition of claim 1, comprising the
extrusion, in the presence of a foaming agent, of a polyolefin composition (I) comprising

(all percent amounts being by weight):
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3. The foaned polyol efin conposition of claim1, having a MFR val ue of from
0.1 to 10 g/10 mn. 4. The foaned polyolefin conposition of claim1, having
a densit ywbromvadsro 300 kg/ nB. 5. A process for produciPaf/EPh@9feaoed

pol yol efin corrposi tion of claim1, corrpri sing the extrusi on in the

(ot per contd) f°§@ﬁ9%%%ﬁgmféx@a¢%1 e SR R N
50% 90% of a pol ey &nﬁraﬁﬁlbﬁﬁto%@ Rﬁnﬁ&@fb%y%@%ﬁnﬁﬁﬂﬁgﬁﬁtdqg of

a propyl ene hom)polyrrer random copolyrrer of propyl ene containing up to
3% of et hyl ene, é%aﬁé@me@@p@ra}lﬁl@m esfpopyimess i em@yé@m@ntﬁlmggup to %694 8f at

condi nat ton ¢ her 9! Ghd e B30 SPEBRbT yRele” deimsb s B ene

and at | east one GaifdafioRtiRk&ffi dhd t he copol yner containing from 15%to 50%
of ethylene, and optionally mnor amounts of a diene; the said anmunts of
(A) and (B) Bei ndOPef@rafch tepolyract atraponaas @fhﬁhyifenf( Ayd aht!:aQtB)ne Gafd a-
conposition havin | east, one of the fol I g ur es n

bothe 1) a Pol yiosar HIPPY RS cSttalogpeRdet B SGE O s ea) sl Shuptdin o e
of viscosity [i] mghot HBodntastd @Bnsol uble in xyI ene at room terrper ature
equal to or higher than 3.5 dl/g. 6. Wre and cable coati n&‘) conprising the

f oamed pol y@ﬂlee?aﬂdlaln@mbgf(AmddB)bb@igrfﬁf@rred to St@d@%l Elbgblt beEt) asidd Beirragd

conprising the f 0 | n Jobkon { 8, .Thermal or
acoustic insul'8tT onsga‘po%%tci One? ?051 %%g 3 ur%ﬁ thﬁﬂ 11)68mb3%tg| tion of claim
1. 1) a Polydispersity Index of component (A) of 4 or more;

i) a value of viscosity [n] of the fraction soluble in xylene at room temperature

equal to or higher than 3.5 dl/g.
6. Wire and cable coatings comprising the foamed polyolefin composition of claim 1.
7. Shock-absorbent elements comprising the foamed polyolefin composition of claim 1.

8. Thermal or acoustic insulations, comprising the foamed polyolefin composition of claim

1.
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