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(57) Abstract: The invention concems ¥ Syngiotactic pofyPrapylcns WHGICON 1y ERaTled 2 funcuoa musmes. The IHYGILVE Al
cancems 3 coextruding binder cansisting (i) either of grufied syndiotactic polypropylene oplionally diluled in at least 2 polyolefin
(Cl)orin st leust a polymer huving elastoreric churacter (1) or in 2 mixture of (Cl Jand (D), (ii) or of prufied isutactic polyprupylenc
diluwed in syndiotactic polypropyiene atxl optionally in at leust a palymer with elasiomeric character (D). The invention aiso soncems
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resin layer soch s 3 polyamide resin layer (&), of a saponified elhyiene and vinyl sccute copulymer (EVOH), a palyester resin,
minera] oxide depasited on a polymer such as PE, pulyethylenc terephthalate or IVOLL or even a maetallic or metalloplastic coal. In

p— another embodiment, the inventiun alse concerny suid strasture and direclly stwched thersio, on the side on the binder, a polyolefin
« (R Janrar

\& (57) Abrégé : 1.a présente invention concerne du polypropylene syndiowctique sur lequed on 4 graffé un monomeére fonctionncl,
L'invention conceme gussi un liant de coextrusion constitud, (i) soit de polyprupykene syndiowctique grefl€ puis dventuclicment
e i dans au mains une polvoléfine (C1) ov dans au mains un potymbre A carucidre élustomérique (D) ou dins un mélange de (C1)
e ot (I2). (i) voit de polypropyline iratactique groffé dilué dans du lypropylene syndiotaclique ot dventuellement dans au mains yn
S~ polymero A camctére Slustomérique (D). Tlle concemne aussi une structure multicouche composée d'une couche comprenant be Huat
— précédent. et dircctement attachde 4 celle-¢l une couche de nésine polaire azotée ou oxygénée tefle qu'unc couche () d'une résine
— Polyamide, d'un copolymere suponifié d'éthyline o1 d wodtate de vinyle (EVOY), d'une résine polyesier, dun oxyde minéral déposé
\o/ 5Ur UN pulymere 1¢) que & FL., i POIYENYICHE ICTEMIaG WU §'55 50T, v Uit wie cuuvin iiartigu v TS At =]
3 une autre varisnie, clle concrmme aussi i3 structure précédente ¢t dircclement attachée 3 celle-ci, du c6ud du liant une couche (Fa
base de polyaléfing,




Tesin layer. such as a p olyatnide resin layer (13), of a saponified

et hyl ene and vinyl accent: cupulynmer (EVO 4), x polyester r#&Esibecembem 2ral

.0xi de deposited on a polyner such_as 11B. polyethyl ene tercphthal ate or

1?va |, or even a metallic or W@I%ﬁ’&%gﬁékoal. In another embodi nent,

t hemmmvTni T UM alrSo-Cconcerns—sar d_structureand—dirrecty—attached—thereto,

on the .ride on the binder, a pxl}yolcfin r r.- i..l,." "G (57) AbrlZE

I'a prdgﬁgte i nvention concern: du_ pxilygreomsl Bresdyndl dat oviarere caiae akd guebiier
cidi

on a griffo ARDIOREABICCPIUA grAcs e ' syt eletsiecitendatnyi explenaotst "Gedance
co==i on| EBNSTIF ([~ (F i usf EryamEI K for v py¥ele 8’%1_5 AP Ahbravigliens g ac¥ie degining of each
dventucfiefnant rlitl,rc rtin nu rncli AS€“She Q8P 4% ¢Ci| ou darn au
monms un ooiytnbre a ¢ actdre t'lastonmdriquc (D) ou clans un nmdl ange de (C |
) et (0). (ii) iioit de polypropylbnc isniactiquc gniTE 4ilud dins du

. pxl l'ypropyl aric syndiotacti quc ct dventucl }enent daps au nons no p olymra
3 easnctbrc d}a.~itanttrique (D). Note ccream aussi one structure

nmul ti eouehc evnp o0s& dune cuuche conprenant Ic turn précl nt, et
dircetcmant attschtc a cclle-ci une couche do tdsine polaire azoile ou
oxygdnex tal k qu' unc couche (Ti) d' une rissine polyatnide, d un

copolyner: sap onifid d 6thyltne et d ac tats de vinyle (1VOll), d'unc
rfsinc polyester. d' un oxyde mneral ddpocE t~ our an pulyrnere Lei que ic
rte, it p lycnyiixtc iGipi\wiatc uu 1,\ii.. W1IGVIril4 i IRf." w, -/ -

une aurae variantt, clle conrxrne aussi la structure priicEdenie et

direci enent attachee a cclle-ci, du c(rid du lien one couchc (F) t base de-
p--ol yol dfi ne. 20 Decenber 2004 WD 01/98386 Al For an expl anation of the
two-1etter codes and the other Before expiry of the period provided for
~anmendi ng the abbreviations, reference is made to the expl anations

("@uidance clains, will be republished if such anendnents are Notes on
Codes and Abbreviations") at the beginning of each received regular

edition of the PCT Gazette. 20 Decenmber 2004 WO 01/98386 1 PCT/ FRO1/ 01859
GRAFTED SYNDI OTACTI C POLYPROPYLENE AND CCEXTRUSI ON Tl ES BASED ON

SYNDI OTACTI C POLYPROPYLENE 5 [ Background of the invention] The present
invention relates to syndiotactic



‘pol ypropyl ene to which has been grafted a functional nononer. This product
is of use as a conpatibilizing agent, for exanple in bl end drcpobgmridis
.and of pol ypropylene or in blends of polypropyl ene and of 10 gl ass
fibres.-The syndiotactic polypropylene is also of wuse as a coextrusion
tie. The coexttUGHP8385 i s conposed (i) %ither of graPCd FRPAJIOABE i c
pol ypropyl ene then optionally diluted in at |east one polyolefin (C) or
in at |east 15 one polymer with an elastonmeric nature (D) or in a blend of
(A) and (D), ERAFTEP é%l@%@@lcsB@h&?R@PY@w_pmpyc'@Emausmosdtrms

syndi otactic polypropylene and optionally in at | east one polyner with an .
el astoneric nature (D).ED8ERNENSTRRAPTRASTER PPEEPBRPBYBENHse, for exanpl e,
in the manufacture of multilayer materials for packaging. Mention may be
made of materials conprising a filmof polyamde (PA) and a film

of - pol ypropyl ene (PP), | ein ssible for the pol ypropylene filmto 25
be | am nated onto the pod%&%ﬁégfrﬁfrﬁ%rﬂ%éﬂ‘?%&% th the polyam de. The
coextrusiongtie is positd,oned between the polypropyl ene and, t he pol yam de
for good 265 Decenber 20C’T'lzfle2 pgﬁse%qtoﬁ%?eqqﬂéyrb&y%‘?dp%? thePsliofRidelc

mul tilayer.. | LAl three-lLayer structures PP/ tie/EVOHin which

. EVOH denot es ?%:%{#o’]%ﬁ@r 0 chQ[ r%i}[lecﬁle h%Sd bo i I‘i/a}uf’teacf ¢o o"}ncotrloa{lap]art lally

or conpletely sanafiethis product is of use as a compatibilizing

égent, for example in blends of polyamide and of

N

A polyprppylene or in blends of polypropylehe and ofA

10 glass fibres.-The syndiotactic polypropylene is also of

| use as a coextrusion tie.

The coextfuéionAtie is composed (i) either of
grafted syndiotactic polypropylene thenroptionally
diluted in at least one polyolefin (Cl) or in at least

15 one polymer with an elastomeric nature (D) or in a

| blgnd of (Cl) and (b), (ii) or of grafted iéotactic
polypropylene diluted in syndiotactic polypropylene and
optionally in at leastlone polymer with an elastomeric
nature (D).

20 | These'coextrusion ties are of use, for
example, in the manufacture of multilayer materials for
packaging. Mention may be made of materials éomprising
é film of polyamide‘(PA) and a film of polypropylene
(PP), it being possible for the polypropylene film to

25 be laminated onto the polyamide film or coextruded with
the polyamide. The coextrusion tie is positioned

between the polypropylene and the polyamide for good



5 ethyl ene/vinyl acetate (EVA) copol yner or five--layer structures
PP/tie/EVOH tie/ PP. [Prior art and technical probleni Pon%Wé@meMEﬁl%£04
described in Kirk-Qhner, Encyclopaedia of Chem cal Technol agy,

4t h-edition, 10 Vol . 17, pages 784-819, John Wley -& Sons, 1996.

Virtually all polypropylene sold is conposed essentially of isotactic

pol ypropyl ene possibly containing a small amount of atactic pol ypropyl ene.

20 Decenber 20@de2podhes @t@@umnana%ﬁot?@@%ﬁ rehakesnli9r 2, yadhesi ve

conp05|t|on (P1) conprising.a nodified polymer -(A) obtaine by grafting' an

et hyl eni cal | ynatpeni ar @it €gh 1@@htyldfeéiel@yeﬁagbewttgegcP@'/E%?E%Hdhﬁt actic 5.
pol ypropjrlene (A2). The docunent EP 485 983. Al relates to a

syndi ot acti c wirigh afveld aéndtdh anepdhgndecorestEyUsSns. 3Rd4 685vang1EP 457
291 A2' disclose the process for the polynerization of syndiotactiC PP

homo- or 10 caboblyokroyrafpaedt vl by anr acombeétely26apenerbes 2004 3 The
radi cal grafting.of functional nononmers- to polyolefins -is.carried out
ei ther in $hechnyieme/vitnt eqcotata $BVAI i oopoliginag, cadiftak-iLaytiat ors,
such - as-peroxides, or in the solid state, by irradiation. 5 Under the
action of theS?é@¢%%I%5 BP fioi @ ABYOH bhie/BEcur '
[Prior art and technlcal problem}'
Polypropylene is described in Kirk-Othmer,
Encyclopaedia.of Chemical Technology, 4th.edition,
10 Vol. 17, pages 784-819, John Wiley'é Sons, 1996.
'Vlrtually all polypropylene sold is composed
essentlally of 1sotact1c polypropylene possrbly

~containing a small amount of atactic polypropylene.



at the sanme tine as the grafting reaction. They result in an increase in
t.he nol ecular nmass in the case where the-polyner to be grabt edcember 2G04
i s-polyethylene or in.its decrease in the.case where this is

pol ypropylene. 1If 1.0 the anount of radicals necessary for-the grafting
reaction is high, the change in the nol ecul ar mass of the polyolefin
results in a significant nodification g its nelt viscosity. These
grafting operations are generally carried out in an extruder. The
viscosity of 15 the grafted polyethylene is so high that it is no |[|onger

possi bl e to extrude ifhet BEMISRPSHLY ed pal ypropylene is so
low that it too can no %O Dgcenbgrbgo geﬁbpgﬁggéﬁ éeéx?Puégd, These

- phenonena r aduesithecanpynt tigh (Pas!| upehjonal gk ¢ which can be
i ncorporated into-the gglyolefin(bsyrggﬁ%%?gg%gf?ihagéﬁggénE?#EWEF

- nononers. 5 (Rat ebtaEHéSOByzgzaﬂi:&ﬁb%ﬁsekﬁﬁleﬁ%ékT? Qhsalalge gmounts of
functional nonomer to. blends of polyethylene and o po?ypropy éne. The

i ncrease i nathgdrindkeoul aarbesglot abedpebyet byhanschiscgonpensated-: for

by the decrease in the nol ecul ar mass of the 10 pol ypropyl ene presént -
during tthe padlypabpglehei ffy2)reaction. CGenerally, this blend of cografted
‘pol yet hyl ene and pol ypropyl ene is subsequently diluted in a polyolefin.” It
has now been found thEheadéoumenonBP 485 983 Al relates to a ‘

syndiotactic PP grafted with MAH and the documents
US 5 .374 685 and EP 457 291 A2 disclose the prbcess for
the polymerization of syndiotactic PP homo- or

10 copolymer grafted with an o-olefin.



15 nononer' ¢tan be grafted to syndiotactic polypropylene and that the nelt
flow index (al so denoted by MFI) increases nuch | ess. than idf Degehaéet 2004

pol ypropyl ene -were grafted.- It is thus possible to graft amounts of 20

functional nononer ‘which .can reach 4 to 8g by weight-of the syndi ot actic .
pol ypropyl ene. This solution-is sinpler than to graft a bl end of

pol ypr opyl.ene and of polyethylene [Brief description of the invention) A

first t of th d .
yndi ot a6t i c pol ypr opyl onh aRACaE=ToREB OHE opaty R EHGTE. FIRIANGE -
Decenber 2004 43 POQ@%le@EHQth@gcﬁr9?5¥§5ﬁ¥l Q%P%r %n_%ggok%gﬁé of

ethylene;, - (B), 1tself osen -from I sot pol

hormopol yner or segpel, YBRI in (;Bzhteehy(hs%t;g%g ?%EIX lnqrtdl%q%ggnegu&nd - (B3) K

pol ystyrene hono- or copol yner, - and ‘t he"sai d
conposi ti on. beasgpgrakiadsyi bl an tHaCckboRAl sERRRTELy T 3G feaerther 2004 A

second aspect of t-he present invention provides a conextru3|on tie
conposed Qf5th§ndenpbheta0nlaﬂ défthedredlcals, side reactions occur
| at the same time as the graftiﬁg reaction. They'resulf
in an increaee in the moleculer mass in the case where
the_pelymer to be grafted islpolyethylene or in. its
decrease in the.case where this is'polypropylene; If
. 10 the amount of radicale'necessary for the grafting
reactlon is high, the change in the molecular mass of
the polyolefln results in a 51gn1f1cant modlflcatlon in
its melt viscosity. These grafting operations are
generally carried oﬁt-in an extruder. The_viseosity of
15 the grafted polyetﬁylene is-so high that it is no

longerlpossible to extrude it; the viscosity of the

grafted polypropylene is so low that it too can no



above diluted in at | east one polyolefin (C) or in at |east one polyner
wi th-an el astoneric nature (D) or in a blend of (Cd) and (dD) Degemiwer 2004
aspect of the present invention provides a coextrusion tie conposed of
grafted isotactic polypropylene diluted in syndiotactic polypropyl ene and
optionally in at- .l east one polyner with an el astoneric nature (D). A
fourth aspect of the present invention provides a multilayer structure
conposed of a |l ayer conprising a tie as defined above and, directly.
attached to thiengeyebe extiaged. ofhesérphenomeNAr reddgeorthe amount .
oxygen-conprising polyresin, such as layer (E) of a polyamde resin, of a
saponified cofdl FRECtCefRpIcEAenand dob upisn yihiatetcre beofirrcqaioestiad
resin, of an inorganic oxide:deposited.on a _polymer, such as polyethylene,
pol y(et hyl ene’ t-&F pﬁ#lﬁaPatléIPlsilm/w, rgdiepde grafivstred off Metetlopliastic

| ayer. One enbodi nent may ‘al so relate to the preceding structure wth,
directly attached“f"6*the latter, on the side of the tie, a

pol yol ef i n- based. | ayer ( il escription of the, invention] =

gﬁndiqt?c%fghpolyprqpyleﬁétibQSEgcﬁégﬁg0?9leF#ﬁ*%ij@gz;E@ﬁﬁﬁ?ﬂ@&sﬁia gf |
enical Techn , itian, Vol. 17, pages -819, John Wl ey .

Sons, 25 1996. %@éntag‘ég%% ;‘/’,% ?FECM—’Pnf_‘ianP‘?g‘eﬁ oaPlegets, 02, 16 kg) i.s

at most 10 andpBdyaRhgseRushYaPEE B8Ry Brdpy 10l B2 OSSN 30048

nolecular mass of the polyethylehe ‘is compensatedﬁfor

by the decrease in the molecular mass of the
*lb' pglypropylege_present dﬁrihg the radical grafting .
rgéction. Generally, this biend of’cogféfted 
polyetﬁylepe and polypropylene.is subsequently diluted
" in a polyolefin. A | | |
It has now-beeq.found that a fuhctionéi
15 monomer'can_bé grafted to sfndiotactic polyprobyleﬁé
aﬁd thgt the melt flow index (also denoted by MFIi
inéreases much less. than if_isotactic polypropylene
-Wére grafted. .It is thus possible to graft.amounts of
_ functional monomer which céﬁ reaéh 4 to 8% by weight'of
20 fhg syndiotactic pblypropylene. This solutioﬁ is |
siﬁpler than to graft a 5lend of polyprbpylené and of
polyethylene.

{Brief description of the inVention]

A first aspect of the present invention provides
a composition comprising syndiotactic polypropylene and at

least one polymer chosen from:



Mention may al so be nade of the syndiotactic polypropyl ene disclosed in
Patents US 5 969 021, .US 5 710 222, US 5 688 735, US 5 476,k .MB:P 364
677, US 5 292 838, US 5 278 265, US 5 243 002, US 5 225 500, 5 US 5 223
468, US 5 223 467, US 5 155 080 and US 4 892 851. It would not be departing
fromthe scope of the invention if tHé& syndiotactic pol ypropyl ene were to
conprise at | east one polyner chosen from (A), denoting 10 a pol yet hyl ene
or a copolyner of ethylene, and (B), itself chosen from (B1l)

i sotactic. pol ypropyl ene honopol yner or copol yner, (B2) poly (1--butene)
‘horinmo- or copol ymer and (B3 rp%?ﬂpﬁl?ﬂeﬂepﬁb\fﬁihyéf?n%dbblayrrer. That is to
say that a blend conprising either syndiotactic 15 pol ypropyl ene and (A),
or syndiotactic pol ypropyl ef8PohYEY B, e6hY5SAfti ot acti c pol ypropyl ene and
(A) and (B), is grafted. Advantageously, the proportion of (A) and/or (B)
represents |ess than 40% By (®ér ght>9f CHESSR T dPE bt HtasyAfi ot acti ¢

pol ypropyl ene and (A) 20 and/or (B). (A).is chosen from pal yet hyl ene hono-
or copolyners. Mention naypﬁéyﬂ'éﬁfé‘ile% BORUMOIERS, Obf SR YREFT owi ng: 25

a--ol efins, advantagéously thgse having from 3 to 30 carhon atons.
Exanpl es of . a-ol efins havi ﬁagg ?%ly(.lgguﬁﬁ?%)oﬂmﬁtoc_)nﬁra%o% bl *Conononer s

conpri se
mp (B3) polystyrene homo- or copolymer,
- and a blend of (A} and (B), the said
composition being grafted with a

functional monomer.



20 Decenber 2004 7 propyl ene, 1-butene, 1-pentene, 3-nethyl-I|-butene,

1- hexene, . 4-net hyl -1 -pentene, 3-nethyl-I-pentene, 1-octene;y L. deRE0E 2004
1- dodecene, 1l-tetradecene, 1-hexadecen®, 1--octadecene, 1-elcocene,
1-dococene, 5 |-tetracecene, 1-hexacocene, 1-octacocene and

1-triacontene. These a-olefins can be used alone or as a mxture of two or
of nore than two. estferssgcondunsradir afedhearbesgnti éngentson wehdas, for
exanpl e, alkyl (neth)acrylates, it being 10 possible for-the alkyls to
have up to RACTEBEHSaPBNELe ERAAPPIES off atlhg/| camrapisienopsnelefageyl ate are
in particular nethyl nethacrylate, ethyl acrylate, n-butyl acrylate,

i sobut yl aé¥¥W§t@lg¥t9ié¥h9Fhé%@ﬁt o&€r pravelefins (88) vohyin édt dpgsbf
saturated carboxylic acids, such as, for exanple, vinyl acetate or
propionateﬁ“ﬁn@&ﬁﬁ?ﬁ%éﬂ”@béﬁi&é%?t@%ﬁﬁﬁ1@§tBFeuH@aﬁ&?dﬁe& &p6rides are In
particular: aliphatic glycidyl esters and ethers, such as allyl glycidyl
et her, viny“ndlﬁﬁ?dQQ)ether, glycidyl naleate, glycidyl itaconate, glycidyl

acryl ate or | yci dyl nethacrylate, and alicyclic glycidyl esters and
ethgrs sudh qj%xd yaspect oy the present yinvenéﬁgg ﬁ%ovides a

coextrusion tie composed of grafted isotactic polypropylene
diluted in syndiotactic polypropylene and optionally in at
least one pelymer with an elastomeric nature (D),

A fourth aspect of the present invention provides
a multilayer structure composed of a layer comprising a tie
as defined above and, directly attached to this layer, a
layer of nitrogen-comprising or oxygen-comprising polyresin,
such as layer (E) of a polyamide resin, of a saponified
copolymer of ethylene and of wvinyl acetate, of a polyester
resin, of an inorganic oxide deposited on a polymer, such as
polyethylene, poly(ethylene terephthalate) or EVOH, or else
a metal or metalloplastic layer.

One embodiment may also relate to the preceding
structure with, directly attached tc the latter, on the side

of the tie, a polyolefin-based layer (F}.

[Detailed description of the invention]
Syndiotactic pbiypropylene is described in
Kirk—Othmer,'Encyclopédié_pf Chemical:TecHn01ogy, 4t
edition, Vol. 17, pages 784-819, John Wiley & Sons,
25 1996. Advantageously, its MFI (in g/10 min at 190°C,
2.16 kg) is at most 10 aﬁd advantageously betweén 0.1

and 3.



‘25 as 2--cycl ohexene-1- glycidyl ether, diglycidyl
cycl ohexene- 4, 5- car boxyl ate, glycidyl cycl ohexene- 4-carbox3fl &eesmigtly ciahA
.2-met hyl - 5--nor bor nene 20 Decenber 2004 8 5 .2-carboxylate and diglycidyl
endo-cis-bicyclo- [2.2. 1) kept-5-erie--2, 3--dicarboxylate. unsaturated
carboxylic acids, their salts and their fnhydrides. Exanples of

unsat urated di carboxylic aci.d Anhydrides are in particular nmaleic
anhydride, itaconic anhydride, citraconic anhydride and tetrahydrophthalic
anhydride. -. dienes, stERELD MHY eddifple .macilleo off, £heexmtidimgactiq A) can

conprise several. conmongners. ., Advant ageously, the polyner (A), which can be
a blend of seP&rAPIHEY r‘?@ﬁs,d]c?&ﬂﬁ%skrhtpqt@égts Lﬁﬁprﬁ)I%EJ d¥d preferably 75

The VL (viSchs By " Pnde a5 0Tt T8 kg i Uivaiiagdius v Heidon 1
507 ow ctnal ) paEerRRCHE 2 . S B oML e
linear |owsdensi by 2pal ¥ekNYhRNS QDR us 5 155 080 and
' US 4 892 851. |
It would not be departing from the.scope of
the invention if the syndiotactic-poiypropylene were .to
g'; comprise at least one polymer chosen from (A), denoting
| 10 a polyethyleﬁe or a copolymer of ethylene, and'(B), |
itself chosen from (Bl) isotactic. polypropylene
homopolymer or copolymer,_(BZ) poly(1~butene)'homo— or
copolymer and (B3) polystyrene homo- or copolymer. That
is to say that a blend comp;ising either syndiotactic
15 polypropyléne and (A), or syndiotactic polypropylene
and (B}, or syndiotactic polypropylene and (A)-and (B) ,
is grafted.'Advantageously, the proportion of'(A)
and/or (B) represents less than 40% by weight'of the
Combinatién of syndiotactic polypropylene and (A}
20 and/or (B). |
(8) is chosen from polyethylene homo- or
copolymers.
Mention may be made, as cdﬁonomefs,.of the
following: | |
25 ' - a—olefiné, advantageously those having from
3 to 30 carbon atoms. Examples of ¢g-olefins having 3 to

- 30 carbon atoms as possible comonomers comprise



- very low density polyethylene (VLDPE) polyethyl ene obtained by

netal | ocene 25 catalysis, that is to say the pol yners obt aidte@ebymber 2004
.copol yneri zation of ethylene and of a-olefin, such as propyl ene, butene,
hexene or octene, in the presence of 20 Decenber 2 004 9 a single-site
catal yst generally conposed of a =zirconi@mor titaniumatomand of two
cyclic alkyl nolecules bonded to the netal. Mre, specifically, the

nmet al | ocene catal ysts are usually conposed of two 5 cycl opentadi ene rings
bonded t o .t he RPN enFhede but@ansg v st-Parrteerfa e irar iy usletbwtidrte ,al um noxanes
as cocatal ysts or activators, preferably nethylal um noxane .(MAO).

Haf ni um can” allSEBENFsed Hethstlal Renfans tdrate ol doamnddirene i s
attached. O her tall ocenes can 10 include transition netals from G oups

| VA, VA and VI ROCtaEL] 4 FiEsfne ARIREANRe deThaiFaiaraiao be used. - EPR

(ethyl ene/ propylene yubber) .el astopers; - EPDM (et hyl ene/ propyl ene/.di ene)
el ast oners; H Sk éi;ecﬁfqenol]y&%%%ee%'tﬁ‘ﬁwr@f i IR Eg -
et hyl ene/ alkyl, _ | at e _copol yners i ch can conprise up to 60% by
wei ght  of E’i(< et (ﬁ)%gtg%ﬁ%ge\eﬁean_ %}e" aecyoé:bﬁ%}f'fmrﬁ A Byl enel al kyl
- (met h) acryl ate/iyBl giG,+20,c2N jde ¢ yners oht ai ned, by, copol yneri zati on
~of the three MONOME! S, ?heg ?ﬁ?&grﬁoo%geqo%? rrceatrh;i)aecruyﬁeaq 1ond o 38 .

' a mixture of two or of more than two. |

- esters of unsaturated carboxylic acidé,
{ff S such as, for exéﬁple,.alkyl (methjacrylates, it being
10 -pdssible for-the alkyls to have up to 24 carbon atoms.
Examples of alkyl acrylate or methacrylate
are in particular methyl methacryiate,~eth§1 écrylate,
n-butyl acryléte, isobutyl acrylate or 2-ethylhexyl
écrylafe;‘ ' -
.15 - — vinyl esters of saturated carboxylic acids,
such as, for example, vinyl acetate or propionate.
= uhsatﬁrated epoxides.
Examples of unsaturated epoxides are in
particular:-
| 20 _ - aliphatic glycidyl esteré and éthers,.such
as allyl glycidyl ether, vinyi glycidyl ether, glycidyl
-maleate,'glycidyl itaconate, glycidyl acrylate or
glycidyl methacrylate, and o
- alicyclié glycidyl esters ana ethers, such .
'25 as 2-cyclohexene—1- glycidyl ether, diglycidyl
cyclohexene-4,5—carbox§late, glycidyl cyclohexene-

4-carboxylate, glycidyl 2-methyl-5-norbornene-



bei ng as the above copol yners, the anount of nmaleic anhydride being up to
10% and preferably 0.2 to 6% by weight; 25 - ethyl ene/vi ny30 &eetabber ralE
.anhydri de copolyners obtained by copol ynerization of the three 20 Decenber
2004 10 nononers, the proportions being the same as in the above
copolyner. As regards (Bl), this is an is®tactic pol ypropyl ene hono- or
copolyner. Mention nmay be nade, 5-as conononers, of: 10 - a-ol efins,
advant ageously those having from 3 to 30 carbon atons. Exanples of such

a- ol ef i ns ar e 2tGserbeaivd ades faord (J)glyesxichpt emidmt-qirsopyilanela-s repl aced by
ethylene in.the list, - dienes. (Bl) can also be a copol ynmer conprising

pol ypr opyl ene A -gckd hapmSsmeardy buelivmgdoxad adeanpl e of pol yner (Bl), of
15 - pol ypropyl ene, - blends of polypropyl ene and. -of EPDM or of EPR
Advant ageousl y, the pol ynméfisayza i Ylg€ agidmd dfeisevsarldls

i : 9 ef ly 75 | % of
B?L%g}e;ié'con%rr{ge&e%tr Ia% s)}eri%ESSO. nmol % and pfe erably nmol % |

5 Examples of unsaturated dicarboxylic acid
_anhydridés are in particular maleic anhydride, itaconic
anhydride, citraconic anhydride and tetrahydrophthalic

anhydride.

RS

- ~ dienes, such.as, for example,.
107 1,4—hexadiene.
- {A) can combrise several cComonomers.
Advantageously,_the pdlymer ({A), which can Bé
. a blend of several poiymers, comprises at least 50 mol%
and preferably 75 mol% of ethylene. The-density.of (a)
15 can be between 0.86 and 0.98 Q/cms. The MFI (viscosity
index at 190°C, 2.16 kqg) is édvantageoﬁsly between 1
and 1 000 g/10 min.
Mention may be made, aé example of polymers
(A), of: |
20 ' - low density polyethylene (LDPE)
- high density pq;yethylene (HDPE)
—'1inear low density pélyefhylene (LLDPE)‘
- very low density polyethylene (VLDPE)
- polyethylene obtained by métallocene
25 caﬁalysis, thét is to say the polymers obtainéd by
copolymerization of ethylene and bf_a—olefin, such as

propylene, butene, hexene or octene, in the presence of



B2 is chosen frompoly' (1-butene) or the copolyners of 1-butene with
et hyl ene or another a-olefin having from3 to 10 carbons, dxdepembére 2004
propyl ene already nentioned in (Bl). 25 (B3) is chosen from pol ystyrene or
styrene copolyners. Mention nmay be nade, anong the copol yners, 20 Decenber
2 004 11 by way of exanple, of dienes havPng from4 to 8 carbon atons. As
regards the functional nononer, it is unsaturated, nention nmay be nade, by
way ‘of exanple, of 5 alkoxy3|lanes carboxylic acids and their
derivatives, 10 NG EidE ordtdolayst stveirat b, coneestd nes, a epoxi des,
am nes or hydrOX| des, Mention may be made, anong al koxysilanes carrying an
" unsat uration, OFECONIHD - tGitIERIm RE4mAR | o k‘@i@/s%}'(ahe% aRECH CH2- Si
OR) -3 allyltrial koxysilanes CH2=CR1--CO-OY-Si (OR) 3 (neth)
gcryloxyalkyltW&lﬁ?ﬁi@% e (tor t??mﬂ%ﬁ%kfy$%ﬁ¢eﬁE%SlﬁhpﬁkJKh theis an

Re A al kyb's TV CHE RS S O At TorcatRe St RatYon of “RszaﬁSd
RS‘_ Rl is @-r9§¥féggh aed® tg?hgs bonded to the metal. These
' catalysts are frequently used with aluminoxanés as
cocatalysts or activators, preferably methylaluminoxane_
{MAQ) . Hafnium can also be used as ﬁetal to which the
g . cyclopentadiené‘is attached. Other metallocenes can
iO include transition metals from Groups VA, VA and VIA.

Metals from the lanthamide serles can also be used.

EPR (ethylene/prOpylene rubber) elastomers:;

EPDM (ethylene/propylene/diene) elastomers;
— blends of polyethylene_with an EPR or an
15 EPDM; |

ethyléne/alkyl (meth)ac;ylate copolymers
which can comprise up to 60% by weight of
(meth)acrylate and préférably from 2 to 40%;

- etﬁylene/alkyl {meth)acrylate/maleic

26 anhydride copolymers'obtained by copolymerization of
the three mongmers, the proportions Qf (meth)acrylate
being as the above copolymers, the amount of maleic
anhydride being up to 10% and preferably 0.2 to 6% by

- weight;
25 | - ethylene/vinyl acetate/maleic anhydride

Acopolymers obtained by copolymerization of the three A



Y is an al kylene having from1 to 5 carbon 20 atons: Use is nmade, for
exanpl e, of vinylsilanes, such as trinethoxyvinylsilane, 20 December 2004
triethoxyvinylsilane, tripropoxyvinylsilane, tributoxyvinylsilane,.

tri pentoxyvinylsilane or tris(13-nmethoxyet. hoxy)vinyl- 25 silane,

al lyl silanes, such as trinethoxyallylsildfe, triethoxyallylsilane,
tripropoxyallylsil.ane,. tributoxyallylsilane or tripentoxyallyls.ilane, or
20 Decenber 2004 .12 acryIS|Ianes such as acryl oxynet hyl tri net hoxysi | ane,
met hacryl oxynﬂmmﬂmm IR0 riciop sobeditriyy I thet ramet -dwoxiysidtane,

met hacr.yl oxynet hyl met hoxysi | ane acryl oxyet hyl tri nmet hoxysil ane,

met hacr yl oxyetadRAVS d3R0BIHEysi | ane, acryl oxypropyl t ri met hoxysi | ane,

.met hacryl oxypropyl trinmet hoxysi | ane, acryl oxybutyl - trinethoxysil ane,

net hacr yl oxybut yI met hoxy'si I%g#Rrds &Yl oxEihyiS AretifOaa Y idhe,

nethacryloxyet ri et hox |Iane met hacr yl ox ethyltrlpropoxy5|lane 10
acryloxypropyl O(Bé@ﬁ 36&/'3& L1 Mpehtkyaideme. Use

nay also b of i xtures o these products. 15 Use is preferably made
of ;' Cﬁ%rﬂg% f?iﬂQﬁ P nyltrlnethoxy3|lane

- o-olefins, advantageously those hav1ng from
3 to 30 carbon atoms. Examples of such awoleflns are
the same as for (A), except thet pfdpylene is replaced -
5m; | by ethylene in the list, |
| 10 - dienes.
Bl) can also be a copolymer comprising
polypropylene blocks.

Mention may be made, as exempie of polymer

(Bl), of
15 - polypropylene,

- blends of polypropyiene and_ of EPDM or of
EPR.

Advantegeously, the'polymer (Bl), which can
be a biend of several polymefs, comprises at least

20 50 mol% and preferably 75 mol% of propylene.

B2 is chosen from poly(l-butene) or the
copolymers of l-butene with ethylene or.another
a-olefin having from 3 to 10 carbons,_excepf the
propylene alreadf mentioned io'(Bl}.

25 {B3) is chosen from polystyrene or styrene

copolymers. Mention may be made, -among the copolymers,



(VIMD . CH2=CH Si.- (OCH2CH3) 3 vinyltriethoxysilane ..(VIEQ CH2=CH Si -
(OCH20CH2CH3) 3 20 vinyltrinet hoxyet hoxysilane (VIMOEO and20 December 2004
(3- (et hacryl oxy) propyl) trinethoxysilane CH2=C (CH3) -CO O (CH2) 3-Si
(OCH3) 3 Exanpl es of unsaturated carboxylic acids are those having 2 to' 20
carbon atons, such as acrylic, 25 nethacrylic, maleic, fumaric and itaconic
acids. The functional derivatives -of these acids conprise, for exanple,

t he "anhydri des, the ester derivatives, the 20 Decenber 2004 13 am de
derivatives, theWay ¢ GerEmpdE ves shicndse hetialg Suint o4 (Such @schdre al kal |
netal salts) of the. unsaturated carboxylic acids. Unsaturated
dicarboxyTic=§5PH§'having 4 to 5 10 carbon atons and their functional
derivati ves, particularLy t heir anhydrides, are particularly preferred

grafting mononers. Thes grrzﬁqaﬁﬁ’@ rﬂ‘?orfé%‘%cmlt MENIRRT, eidarist e, nal eic,
e 2oy SRR B 10, SV SUCCC L vt Aoyl
0 ofel oL 2 3 Lol o LA L IR X o
a||y|5UCCiniCac%ﬂ?k%ﬁ%%ﬁé&%ﬂeiéocyanates, bxazolines{ epoxides,
amines or hydroxides. . |
| Mention may be made, among alkoxysilanes
- ' carrying an unsaturation, of:
10 o CH,=CH-Si {(OR) 3 | vinyltrialkoxysilanes
CH,=CH-CH,~Si(OR); allyltrialkoxysilanes
. CHp=CR;~C0O-0-Y-8i (OR) 3
(meth)acryloxyalkyltriélkoxysilanes {or
{meth)acrylsilanes) in which: |
15 ' R is an alkyl héving from 1 to 5 carbon atoms
| or an alkoxyl 432QR3 in which R; and R; are alkyls having
at most 5 carbon atoms for the combination of R, and Rs.
Ri is a hydrogen or a methyl.
Y is an alkylene having from 1 to 5 carbon
20A‘atoms; | | |
" Use is made, for example, of vinylsilanes,
such as trimethoxyvinylsilane, triethoéyvinylsilane,
ﬁripropogyvinylsilane, tributoxyvinylsilane, 
tripentoxyvinyléilane 6r tris (B-methoxyethoxy)vinyl-
25 silane, allylsilanes, such as trimethoxyailylsilane,
triethoxyallylsilane, tripropoxyallylsilane,.

tributoxyallylsilane or tripentoxyallylsilane, or



15 1, 2-di carboxylic, 4-nethyl enecycl ohex-4-ene-1,2- dicarboxylic,

bi cycl o] 2. 2. 1] hept - 5- ene- 2, 3-di car boxylic ~and 20 December 2004
x-met hyl bi cycl o[ 2. 2. I | hept - - 5-ene- 2, 2-di-carboxylic anhydrides. Exanples of
other grafting nononer conprise .20 Cl-C8 al kyl esters or glycidyl ester
derivatives-of unsaturated carboxylic adids, such as methyl acrylate,

met hyl nethacrylate, ethyl acrylate, ethyl nethacrylate; butyl acrylate,
butyl nethacrylate, glycidyl acrylate, glycidyl nethacrylate, nonoethyl 25
mal eat e, di et BFrYhsebares nororetdy | aduydrsyres thy her hyethéxym bime,

mononet hyl itaconate and diethyl itaconate; the am de derivatives of

unsat ur at ed cdPPEBGFT el eyt hponediemerl 2nd aquny sereyedsyber yl ani de,

met hacryl am de, pal ei c -nonoanmi de, nuleic diamde, malefic,

N- monoet hy| ami del M5 S N 3Re o Tes ThA GHY kR YTt ey et herssit ghani de, nal eic
N, N di butyl am de,. fumari c. nonoam de, fumaric diamde, 5 fumaric

N- monoet hyi ani ¥t Y FUHET %YN%WQ&W%W' F2ihe F oY MeFBHoBYE V1 .ani de and

fumaric N, N-di lamde:.,the inmde derivatives, of unsatyurated carboxylic
acids, suct éQH%%Tih?ﬁ¥ﬁ%l?€?nn§ﬁ?£;%ﬁ¥ﬁ%ﬁ?¥&ﬁF+@?ﬁRﬁ§¥s} At®i m de; and
metal salts of | j 10 acids, such as _sodiumacryl ate,
sodi um et hacr%} at%‘?%%%’?&é’gi% m aclrnf/efctal%% %sn@ap% 'as%?f:’frf?ﬁslﬁ%wg% at e?/ '
Vari ous -known pr aessssy CAML RS, URAhQ I A dnudy BRELALANS [PRRLEr Onto the

syndi otacti c pol ypropylene
.acryloxyethyltriethoxysilane,'methacryloxyethyl—

— triethoxysilane, methacfyloxYethyltripropoxysilane,
10 acryloxypropyltributoxysilane or methacryloxypropyl-
tripentoxysilane. o

Use may also be made of mixtures of these

products.

 Use is preferably made of: |

15 -(H£=CH—Si—(OCHﬂ3. _viﬁyltrimethoxysilane
(VTMO) '
'CHz=CH-Si- (OCH,CH3) 3 vinyltriethoxysilane
. {VTEQ)
CH3;=CH-Si- (OCH,0CH2CH3} 3

20 '_vinyltrimetho#yethoxysiiaﬁe (VTMOEO)

" and (3~(methacryloxy)prOpyl)trimethoxysilane
| CHp=C (CHs) ~CO-0O- (CHy) 3-S1 (OCHz) 3.
Examﬁles of'unsaturated cérboxflic écids are
those having 2 to 20 carbon atoms, such as acrylic,
© 25 methacrylic, maleic, fumaric and itaconic acids. The
functiopal derivatives of these acids comprise, for

example, the anhydrides, the ester derivatives, the



‘optionally conprising (A) and/or (B). 15 For exanple, this can be carried
out by heating it at high tenperature, approximately 150C2a0oDecember 2004
approximately 300C, in the presence or absence of a solvent, with or

W thout a radical initiator. -Appropriate solvents which can be used in
this reaction. 20 are benzene, toluene, Xyl ene, chlorobenzene, cunene and
the like. Appropriate radical initiators which can be used
conprise.t-butyl hydroperoxide, cunene hydroperoxide, diisopropylbenzene
hydr oper oxi de amigig tdemitvyalt)ivw@r,oﬂfme Amtideutddr imarnilveseraoxd dete dietaly! 25
per oxi de, 1, 3-bi s(t-but peroxylsopropyl)benzene acetyl peroxide, benzoyl
peroxi de, i sols@lyEsy|(s Risddghe2@ Ibeddniyert 22064 11%) of the

bi s(3,5, 5-trimethyl hexanoyl ) peroxide and nmethyl ethyl ketone perOX|de
.The syndi ot actiEFPpSeepPaehexaid copdishal Iy (A) and/or (B) can be dry or
melt preblended and can_ 5 then be grafted in the nolten state or in
solution in a sol vent. Uf&FuE&at %%b&dﬁ/édcs@ﬁdrdeﬂ aaying f d&vice, for

bringing i ontact an bIendl for exanple extruder), together
with the grafﬁﬁ aﬁ%ﬁ apﬁg% &Iqqﬁqﬂ%%(ﬂer Y& 1¥8F be nade of

t he usual n1X|n chg% bI% Iggﬁﬁﬁﬁfesﬁop the thernD Iastlcs |ndustry

The anount of gré?tlng at it. is

preferably frg&@%é@%e%pgr%ggun%e%m orm %&1 fromO0.1 to 5% mnth respect to
t he ; : ‘ ,

These graftihg monomers comprise, . for

574 - -example, maleic, fumaric, itaconic; citraconic,

10 allylsuccinic, cyclohex?4~ene—1,2—dicarboxylie,
4—methylcyclohex—4—ene—i,2-diearboxylic, bicyclo[2.é.1~
hept-5-~ene-2, 3~ dlcarboxyllc and x- methylblcyclo—
[2.2.1-hept-5-ene- 2 3- dlcarboxyllc acids and maleic,
itaconic, citraconic, allylsucc1n1c, cyclohex—-4-ene-

15 1, 2:diCafboxylic, 4 methylenecyclohex 4-ene-1,2-
dlcarboxyllc, bicyclo[2.2. l]hept S-ene-2, 3- dlcarboxyllc
and x“methylblcyclo[2.2.1]hept—5-ene—2,2*dlcarboxyllc
anhydrides.

T_Eﬁamples of othe£ g£afting monomer compriee

20 Cy=Cg alkyl esters or glycidyl ester derivatives of

. unsaturated carboxylic acide, such as methyl acrylate,
‘methyl methacrylate, ethyl_acrylate, ethyl
methacrylate, butyl acrylate,‘butyl methacrylate,
glyeile acfylate, glycidyl methecrylate, monoefhyl

25 maleate, diethyl maieate,:monomethyl fumarate, dimethyl
fumarate, monomethyl itaconate and diethyl itaconate;

" the amide derivatives of unsaturated carboxylic acids,



wei ght of the grafted pol ypropyl ene, optionally 15 conprising (A) and/or
(B). The amount of grafted nononer is determ ned by quantidfatteveilyer 2004
determ ning the succinic functional groups by FTIR spectroscopy. The

i nvention also relates to a coextrusion tie conposed: 20 25 either (1),
according to a first form of grafted syiliotactic polypropyl ene then
optionally diluted in at |east one polyolefin (C) or in at |east one

pol ymer with an el astoneric nature (D) or in a blend of (C) and (D), or
(ii), accordi ngu¢ asszeontomibden métharayiauidsoteatéic pobypaopydene
diluted in syndiotactic 20 December 2 004 16 pol ypropyl ene and optionally
in at | east orfé@pdigndtanide. apabebstBreeneeray el ¢®) makeiegdris t he
first form the tie js therefore conposed of the grafted syndi otactic 5 -
pol ypr opyl ene $hFERY W3R ¢Rs dPR bRHC ool et Vaeiie s m@bﬂ@rﬂﬁ:my diluted in
at | east one lyolefin (Cl)_or. in at |east one polyner with an

el astonmeric nAg‘?i#‘é{&ﬁ‘mlé)‘?' iﬁu%ajbjr‘érfﬂo%‘?art"ésﬁ') fumget ¢ ppiamh@e pol yol ef i n

(0) pcan bescheggts LLOPANE 00, POLVRE selily, (8) gnd Ll praghotoct o
fumaric N—monobutYlémide and fumaric N,N—dibutylamide;
the imide deriﬁatives‘of‘unSafﬁrétedlcarboxylic adids,
such as maleimide,'N—butylmaleimide and N-phenyl-

- maleimide; and metal salts of unsaturated carboxylic

10 acids, such as sodium acrylate, sodium méthacrylatg,
potassium acrylate and éotassium methacrylate.

Vé:ious known processes can be used to graft
a grafting monomer onto the syndiotactic polypropylene
éptionally comprising (&) and/or (B).

15 For example, this can be carried out by
heating it at high temperature, approxiﬁately 150°C to
approximately 300°C, in the presence br absence.of a
solvent, with or without a radical initiator.

.Appfopriate sélvents which can be used in this reaction

20 .ére‘benzene, toluene, xylene, chlorobenzeﬁe,'éumeﬁe and
the like. Appropriate radicalliﬂitiators which can be
used cqmprise,t—butyl hydroperoxidé, cumene |
hydroperoﬁide, diisopropylbenzene hydroperoxide,

- di(t-butyl) peroxide, t-butyl cﬁmyl perbxide, dicumyl

_-25 peroxide, 1,3—bis(t;butylperoxyisopropyl)benzene,

écetyl peroxide, benzoyl peroxide, isobutyryl péroxide,



'say that it can-be an (i) elastomer within the neaning of ASTM D412, t hat
is to say a material which can be drawn at anbi ent tenper&lubecepbenuy 004
tinmes its width, 15 can be held thus for 5 mnutes and then, when it is
released, it returns to its starting length, to within |ess than about
10% or (ii) a polymer which does not hauvé exactly these above
characteristics but which can be drawn-and can return substantially to its
starting 20 length. The MFI. of (D) is advantageously between 0.1 and 50.
-Mention may béimde,5 s texdargitey Bfepoigyner pexld)idofan@ometlEPR ethyl

(et hyl ene/ propyl ene rubber) polynmers and EPDM (et hyl ene/ propyl ene/ di ene)
pol ymers; 20 DefererP20B4-dEr- - pol yet hyl enes obtai ned by netal | ocene
catalysis and-with a density of less than 0.910 g/cnmi; polyethylenes of
VLDPE type (very |ow dendi’ pyndiptaghis el wrepvhene andyent kensbBRy
(styrene/ but adj ene rubber)_elastonmers, styrene/butadie.ne/styrene (SBS)
bl ock copol yme@, aré"fﬁléneﬁ)etw eife/ BX etre/q L drech ety d prisd ke@bpol ymer s

and Stytened sopensl st (oL blesk conalyrerss 40 oopopoLITRLe o
defined - solvent. They can also be added separately to a device.
for brihging into contact and blending (for examplé, an _“
extruder), fogether with the grafting monomer and the
‘i~{ o ‘radical initiator. Use may be made of fhe uéual mixing

10 and blending devices of the thermoplastics industry;

7. The amount of grafting monomer can be
appropriately cﬁosen but it is preferaﬁly from 0.01 to
10%, better ét;ll from 0.1 to 5%, with respect to the
_weight of the gréfted polypropylene,. 6ptionally

15 comprising ({A) and/or (B). The amount of grafted
monomer is determined by quaﬁtitatively determining the
succinic functional groups by FTIR spectroscopy.

- The invention also relates to a coextrusion
tié'composed:

20 eithér (1), according to a first form, of
grafted syndiotactic polypropylene then optionally
diluted_in at least one polYolefin‘(Cl) or in at leaét
one polymer with an elasfomeric nature (D) or in a
blend of (C1) and (D),

.25 or (ii),Aaccording to a éecond form, of

grafted isotactic polypropylene diluted in syndiotactic



in (A) ; copolyners of ethylene and of at |east one vinyl ester of
saturated carboxylic acid (already 15 defined in (A)). The drbgnepbef A0T4)
or (D) or () + (D is advantageously from20 to 1 000. and preferably 60 .
to 500 parts (by weight). per 10 parts of grafted syndiotactic

pol ypr opyl ene. Advant ageously, (d) and 2% (_D) are used. The preferred
proportions are such that (D)/(Cl) is.between 0 and 1 and nore

partlcul arly. etween 0 and-0.5. As regards the second form the grafted
i sotactic pol y§tc ‘ﬁ%élqr%e r?é‘rﬂ:foébftltﬂpétil et okt 2enabpebybyrgraf ting
a blend conprisi Ieast (B1) and optignally at |east one pol ymer chosen
from (A), (BZ)WHQ'E ASTARRAI S (e proporti on of (Bl) is at 20

Decenber 2004 18 Ieast 0 and r.abl 70% wei ght of the blend to be
grafted. This grafted is arc?qa@"%%ﬁﬁ “{)‘%’é‘ﬁ' ?u’i’e‘:c’i 1% syndiotactic

ropyl ene and t t. one r with an el astoneric
IrE:at mle (D). The Myérrgcrangﬁ% efglscéhe %351%%9 (Eota Gﬁfe anount of
syndi ot act i J.Q:g}fl D rom?20 to 1 000
a%d pr ef er§abl y égf 510 pgnﬁL h(by wel An%%l peecg %Llf)gpar o‘fhlfjkt)aﬁed

i sotactic pol ! 8¢t
sz)ygfobgl ggewglﬁp%ﬂﬁmegr dBidet ady it LA a/nemp&?ﬁ&é’hﬁyt‘éiw getic

-in at least one polymer with an elastomerlc nature (D)

or in a blend of (Cl) and (D).

e ‘ The polyolefin (Cl) can be chosen from the

P

10 polymers (A}, (B) and the syndiotactic polypropylene.
| (D) is a'polYmer with an elastcméric nature,.that is to
say that it can be an (i) elastomer within the'meaning'
of ASTM D412,Jthat is to say a material which can be
-drawn at ambient temperature to two times its width,
15 can be held thus for 5 minutes and then, when it is
released, it returns to its starting length, to within
_less than about 10%, or (ii) a polymer which does not
have exactly these above characteristics but which can

be drawn and can return substantially to its starting

20  length.
The MFI of (D) is advantageously between 0.1
‘and 50. |
Mention may be made, as example of polymers
(D), of: .
25 -~ EPR (ethylene/propylene rubber)} polymers

and EPDM (ethylene/propylene/diene) polymers;



preferred proportions are such that the, ratio of the anount .of (D) to the
syndi ot acti c pol ypropylene is between 0 and 1_ and. nore pFdr Pecelzay 004
between 0 and 0.5. 15 The tie of the invention can be manufactured by the
usual neans for thernoplastics by nelt blending the various constituents
in Buss twin-screw extruders, mxers orioll nmills. The tie of the

i nvention can also conprise .20 various additives, such as anti oxidants,
ul-travi ol et absorbers, anti static agents, pignments, -dyes, - nucleating
agents, fillers, slip agemodystiprienss Obtafiinate e tes it ecemel

ant i- bl ocki ng agents. As regards the multilayer structure of the 25 present
invention, it qastaédr?ﬁésédldof*”{%al PRS0 M i1Asf than dbotk0 teécmiid of a
| ayer - of oxygen- conprlsrn nrtrogen conprising polar resin or of an 20
Decenber 2 004 19 |nor gani® |°cfegP16?"PEa S nEFS TR ukP as PE, PET
or EVOH or a rretal ayer. Exarrpl es of pol ar resins which are preferred in
t he layer ot héil’e &V 'vhe t e are poI yam de resins,. a 5 saponified"

copol ynmer qf ethyl ene and Vi n tat e and Mor e’
speci fi cal %y, t hey conpri seyre % etla qrrber‘Fgg’cr? cﬁpp%%ly%ﬁdes havi ng

E}Ar gc%ur al unr(rs%yqjen%ut%rgl%elegr% Irs terleasrpdnperchar n, such as PA-6,

styrene/butadiene/styrene (SBS) block copolymers,
~styrene/ethylene/butene/styrehe (SEBS) block copolymers
;1- _ " and styrene/isopreﬁe/styrene (SIS) -block copolymers;
10. - copolymers of ethylene and of at leaet one
ester of unsaturated carboxylic eCidr{aiready defined
in (a)); | "
- copolymers of ethylene and of at leest one
vihyl estef of seturated carboxylic acid ralready
15 defined in (B)) .
| ' The amount of (C1) or (D) or (C1) + (D) is
advantageously from 20 to 1 000 and preferably 60 to
500 parts (by weight} per 10 parts ef grafted
syndiotactic_polYproleene. Advantaéeously, (Cl) and
20 (D)} are used. The preferred proportions are such that
(D) /(Cl) is between 0 and 1 and more particularly
between 0 and 0.5.
| As fegé;ds the seécond form, the grafted
isotactic polypropyieﬂe is manufactured as mentioned
25 above by grafting a blend comprising at least (Bl) and
optionally at least one polymer chosen from (A}, (B2)

and (B3). Advantageously, the proportion of (Bl) is at



10 PA-6,10, PA-1.1 and' PA-12; a saponified copolyner of ethylene and of
vinyl acetate having a degree of saponification of approxidvaDebymddr a0k
fo 100 not% obtained by saponifying an ethyl ene/vinyl acetate copolymer
havi ng an et hyl ene content from approximately 15 15 nol % to approxi mately
60 nmol % polyesters, such as poly(ethyl é8e terephthal ate), poly(butylene

t erepht hal ate) or pol yet hyl ene naphthenate); and blends of these resins.
The'l ayer of.inorganic oxide can, for. 20, exanple, be silica, it is -
deposi ted on dd9a@ferloRnPEprePETadrl YEVOR bEhevesitghictal ehaf dlend rwent i on
therefore conprises, respectively: a tie layer,r an Si02 (or SiQ) " |ayer
.and either PERS Wt&dE%mS e fedall Soppat isaprdrorl epeanid eshee a sheet
25 a filmor ,iheet of a metal, such as alum nium .iron, copper, tin and
ni ckel , or an SHiUGE%dft SYRttGtactiCaftrorlenst ansh P tristra lsl yasi meitn
constituent. The thickness 20 Decenber 2Q04 of the filmor of the sheet can
be suitably cH6EET ARE POLYRET it e @iimf I@s omshisppradd it @y 0L to

‘motal | ayer bEFITE arkial i HRG. SISt A S nvent i on thereon. Thia
e o o e R TR SRR o B s R AR
invention if theiRkEAeY B¢ SD)UELY BMEELYPIEY 000 and |
o ' preferably 60 to 500 parts (by weight) per 10 parts of
':_;; grafted isotactic polyproﬁylene. Use is'advantageously‘
o 10 made bf Syndiotacti¢ polypropyléne and (D). Thé- -
preferred proportions are suph that the ratio of the
amount of (D) to the syndiotactic poiypiopylene is
between 0 and 1 and_mdre particularly between 0 and
0.5.
15 ' The tie 6f the invention can be manufactured
| bj the usual means fdr thermoplaétics by melt blending
the various constituents'in Buss tﬁin—scxew extruders,
mixers or roll mills.
The tie of the invention can also comprise
20 various_additives, suéh as antioxidanté; ultraviolet
absorbers, antistatic agents, pigments,'dyeé,
nucleating agents, fillers, slip agents, lubricants,
flame retardants and»antiblocking agents.
As regards the multilayér structure of the
25 present inventian, it is bomposed of the layer

comprising the above tie and of a layer of oxygen-

comprising or nitrogen-comprising polar resin or of an



10 with other layers. The invention also relates to the preceding

structure conbined on the side of the tie with a 15 pol yol ef0 Rebaseer |20y
(F). The polyolefin (F) can be chosen fromthe polyners (A} and (B) above.
These structures are of use in preparing E{)ackagi ngs, for exanple rigid
hol | ow bodi es, such as bottles or jars, ¥exible bags or multilayer fil ns.
The ties of the invention are of use for the follow ng structures. 20

PE/tie/ EVOH tie/ PE (PE denotes pol yethyl ene) PE/tie/ EVOH PE/tie/ PA

PP/ti el PA |mw%ﬁ%ﬁﬁﬁﬂi$t?%ﬁéﬁ>%%ﬁﬂ%ﬁﬁﬁge%nz% Eﬁ&y%ﬁ%py$%%%)a$ Q?:D@@Engeg
2004 21 5 10 The ruct.ures t hese packagi ngs can be nmanufacture y
cbextrusion,l?ﬁ€ﬁ¥§ﬁcﬁf AT Wt orfPFow  noul di ng and coating. [ Exanpl es]

0o o DI T, P00t YL Gneg o S UL P& PRLYRL LSSy PP
in the layer other than the tie are polyamide resins, a
S - saponified copolymerrof ethylene and of ﬁinyl acetate,
and polyesteré. |
More specifically, they comprise synthetic
iong—chain polyamidés having structural units of the
ﬁ;: : amide group in the main chain, such as PA-G, PA-6, 6,

10 PA-6,10, PA-11 and PA~12; a saponified copolymer of
ethylene>and of'ﬁihyl acetate having a degree_of
saponification of approximately 90 mol% to 100 mol%,
~cbtained by séponifying an ethylene/vihyl acetate

. cbpolymef having an éth?lene cpntentlfrom approximately

15 15 mol% to approximately 60 mol%; polyeéters, such as
poly{ethylene terephthalate); poly (butylene
terephthalate) or poly(ethylene naphthenate); and
blends of these resins. |
| The layer of inorganic oxide can, for.

:20‘ example, be éilica, it is deposited on a layer-of PE,
PET or EVOH. The structure of the invention therefore
comprises, respectively: a tie layer, aﬁréioz {or S5i0y)
layer and.éither PE or PET or EVOH.

The metal layer can, for éxample, bg a sheet,

25 a film or a sheet of a metal; such as aluminium, iron,

. copper, tin and nickel, or an alloy containing at least

one of these metals as main constituent. The thickness



‘propyl ene/ et hyl ene bl ocks with a density 0.902 g/cnB and with an M-I =6
(230C/ 2.16 kg). PP 3050 MNL:.- Isotactic polypropyl ene. hono{fbIDgrembew t3004
density of 0.905 g/cnB8 and an MFI of 5 (230C/2.16 kg). PP 3020 GN3: Random
pol ypropyl ene copol yner'with-a 15 densi ty of .0.900 g/cnB and with an Wi
(melt volunme index) of 2 cnB/10 min (236% 2.16 kg). MAH Mal ei c. anhydri de.
PPC. Pol ypropyl ene grafted with maleic 20 anhydride conprising 0.1% of MAH,
with an MFI of 2 g/-10 mn (190C/ 2.16 kg). PPAM2: Pol ypropyl ene grafted
with mal ei ¢ arfyditi®ief oy thtire sshest MR ke t3nitab eI clodser® afdo nin
(190C/ 325 g). . 25 The_ products .are grafted with nmal eic anhydride. They are
manuf act ur ed i a Tor'StatSHRPRIE n- LT raRp er Hife? L0 L&t skeitz type. 20

Decenber 2004 522 The. e trlude(i %g?r}?ri es, 8 r%g_iﬂons nunbered Z1 . to Z8, Z8
i s situated at®HHEEME Y he uder WheT TR RFA LS proRISEAE t. The -

Dy de on i VAR Ghe Dokem et i ot YH Op R L by af ted
are.fntrOdQ§EQjéﬂéf the invention thereon. This layer can also be a
metalloplasfic layef, such,as, for example, a sheet of
aluminized PET. | |
It wbuid'not be départing ffom‘the écope bf
ﬁéﬁ-‘: _ the invention if the pfeceding structﬁre were combined
| 10 _with other léyers.
The inventioﬁ_élso relates to the preceding
= 7 structure combined on the side of the tie with a.
pdlyolefin-based layer (F). The polyoiefin‘(F) can be
choseé from the polymers (A) énd (B)'above:
15 | These structures'are of use in breparing
packagings, for example'rigid hollbw bodies, such as
‘bottles or jars, flexib;e bagé or multilayer films.
'The ties of the invention are of use for the
following structuiés. | "
20 PE/tiekEVOH)tie/PE kPE-denotes polyethylene).
PE/tie/EVOH |
PE/tie/PA
'PP/tie/PA |
PP/tie/EVOH/tie/PP (PP denotes

25 polypropylene) ..



‘the-region ZI via two separate wei ght netering devices The radical
initiator, pure or diluted in an appropriate solvent, is idft Dedaved 34
netering punp 10 into the region Z2. The tenperatures in the regions Z3,
Z4 and Z5 are at least sufficient for 99.9%of the radical initiator to
react before the region Z6. The initiat@l used is :
2,5-dinmethyl-2,5-(di-tert-- butyl)hexane (Luperox 10) (DHBP). The residues
fromthe 15 radical initiator, the solvent and the unreacted mal eic
anhydride are degassed UHtfese EeliFhuEee NG ddivre ZRckahnghrermghpat for
extrusion at the outlet of the region Z8 varies, according to the screw
rate inposed, “E?é?‘%/%éﬁ“lr?ddrw P RGIHSTHE | e-nat Wan 3Rt BeSLopte Y er

cooli-ng. The results of the grafting are collated-in Table 1. The % val ues
i ndi cated for rﬁ\ﬁ&iljréalﬂlp tar{éé] ?C?ﬁﬁl',l}g'-or are with respect to the pol ypropyl ene.
It is found that, for th i.sotfcstic 25 pol ypropyl ene, the MFI changes from
0.2.to 5.9 or 10.6. acco ar%p o) ]the proportion of DHBP. added, i.e. an

7T ease Do Tactor of o Siofh S ST apolerygf Proenher 2004 20
o yoromy ene ghenase orl) 1L RORISEL S eddufbndy o a1 ezee
str upt ure CQW? 306D N ayer Sisotactic copolymer comprising
propylene/ethylene blocks with a density
';egl o o = 0.902 g/cm® and with an MFI=6 N
\ 10 o (230°C/2.16 kq). :
P?'BGSO MN1: - Isotactic polypropyleﬁe_homopolymer with
a‘density-qf 0.905 g/cm® and an MFI of 5
(230°C/2.16-kg).
PP 3020 GN3: Réndbm polypropyleﬁe copolymer with a
15 -_ : densiﬁy of 0.900 g/cm® and wifh an MVI
(mélt voiume index) of 2 cm®/10 min

(230°C/2.16 kg).

MAH : , Maleic anhydride.
PPC: : Polypropylene grafted with maleic
20 anhydride comprising 0.1% of MAH, with

an MFI of 2 g/10 min (190éC/2.16 kg) .
PPAEM2 : Polyprppylene grafted withlﬁaleic
anhydride combrising 2.5% Qf MAH, with
" an MFI of 40 ¢/10 min (190°C/325 g).
25 o The products Qfe grafted with maleic
anhydride. They are manuféctufed in a corotating twin-

.screw extruder of Leistritz type.



PP/ tie/EVOH tie/ PP, in which PP denotes the (isotactic) polypropyl ene,
with respective thicknesses -injLm 20/1Q 10/ 10/50. The-red¥ Dscemeet j2d10dd
in . Table 2 below The peel strength between the PP and the 10. tie on
the thin side (PP 20 Pm/tie 10 pm was neasured. The strength is
expressed in V15 mmat a drawing rate 82 200 nmmn at tO that is-to say
I mredi ately after the structure has been prepared.. 20 Decenber 2 004 O
HoLnNO | ~~O ZNNt VO r LO-c+l N N61Sr}GC] Dp-P4J fxadQ fll O r{ N a)ai a)
HQ O00) r - | CONO _ ~ The extruder comprises 8 reglons numbered Z1
’ to‘ZB,‘ZS is situated at the end of the extruder where
the grafted products exit. The processing is carried
out at the usﬁal,temperatures,
5. B The maieic:anhydride, on;pblyethylene;powder,
end the polypropylene to be_grafted are intredueed ihto
the region ZI via two separate weight metering devices.
The radical initiator, pure-er diluted in an
=5 :appropriate solvent, is intredueed via arﬁetering pump
10 into the region Z2. The temperatures in the regions 2.3,
24 and 25 are at least suff1c1ent for 99 9% of the
radlcal initiator to react before the reglon Z26. The
initiator used 15'2,5-d1methyl~2,5 (dl tert—
butyl)hexane (Lu?erox 10) (DHEP). The residues from the
15 radical initiator, the solvent and the unreacted'meleic
anhydride are degassed under vacuum in the region,26.
| The throughput for extrusion at the outlef‘of
‘the region Z8_varies, according to the screw rate |
imposed, between 12 and 15 ké/h. The lace is granulated
20 after codling.
The results of the grafting are collated in
Table 1. The % valuee indieated for MAH and the
initiator are with respect to the polypropylene.
It is found that; for the isotactic
25 polypropylene; the MFI changes frem.0.2 to 5.9 or 10.6-

according to the proportion of DHBP added, i.e. an

increase by a factor of 30 or 50.'By.comparison, for



W 1n OOOr-1,-1000LU alN r1M a) Olr 1 g..1oV,CONf)ILU Q00000 C) O P O
mi-4 Ql.ola~'~'d ddV o4l a ~44-3 W-1 0 a xa) 20 December 2004

23

the same_proportions of DHBP added, the MFI of the
syndiotactic polypropylene changés oniy from 0.7 to 6.6
or 14.3, i.e. an increase by a factor of 1O or 20.
Cast‘technology was then used_to~prbduce a
S sthcture-comprising»S layérs:
. PP/tie/EVOH/tie)PP, in thch PP denotes the
(isotactic) polypropylene, with respective thicknesses
‘in-pm: 20/10/10/10/50. The results are listed in .
s a  Téble 2 below. The peel strength between the PP and the
10_.tie on the thin siae (PP 20 pm/tie 10 pm) was'measured.
The strength is'expressed.in N/15 mm at a drawing rate
of 200 mm/min at %0, that is to say immediately after

the structure has been prepared. .
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Tirfir-1 a)to ZE >1~4 >100CD oCLoLOLnLn w0' ) nCDC) C) FOMM ~ af a4a04a P4
asf Q at at aaaa a(aOu)u)wa+a04 20 Decenber 2004 25 Table 2 Ti¥Pdeskcenbernfi
at t0Cs % by weight N 15 mst andard devi ation PPC5.40.1 96% sPP5. 20.7 -4%
PPAMR . 94% sPP6. 10. 4 6% PPAM2. 96%°P 3020GN35. 80. 6

25
Table 2
Tie f Peel streﬁgth at td | S
% by weight : N/15 mm ' standard
| deViation
[pBC_ 5.4 0.1
| 96% spp . . 5.2 0.7
4% PPAM2 ) | .
943 spP ‘ P 1 0.4
— - " | 6% PPAM2 | | |
| 963PP 3020GN3 5.8 | o6
4% PPAM2 A
94% PP'302Qgﬁ3 : ) 5.6 0.3
6% PPAM2




% PPAMR. . 94% PP 3020GN35. 60. 3 6% PPAM2 20 Decenber 2004 WD 01/ 98386 26
IiC/JQI'fFROl/ 01.859 CLAIMS 1. Conposition conprising syndiotacd &scember 2004
pol ypropyl ene and at |east one polynmer chosen from 5 10 - (A), denoting a
pol yet hyl ene or a copol yner of ethylene, - (B), itself chosen from (Bl)

I sotactic pol ypropyl ene honopol yner or copolynmer, (B2) poly(l-butene)

hono- or co Y, (B3) polystyrene  honp- or copolyner, and a bl end of
(A) and (B) pﬁ% 6&3}%@6 conposi tion bei nd%rafted with aPCRYFROLSQIBSS

nmononer. 2. Conposition according to L1l in 15 which the functional
mononer i s malefic anhydride. 3. Coe%%n tie conposed of the

(@) o inat Teast o polghm= i St hedinedD o Tna |
bl end of (Cpo1y-cB¥iddd and at least one polymer chosen from:

- (A}, denoting a polyethylene or a

5 copolymer of ethylene,

- (B}, itself chosen from (Bl} isotactic
polypropylene homopolymer or
copolymer, (B2) poly(l-butene) homo-
or copolymer and (B3) polystyrene

10 | homo- or copolymer,

'— and a blend of (A) and (B), the said
composition being grafted with a
functional monomer.

2. Composition according to Claim 1, in

15 which the functional monomer is maleic anhydride.

3. Coextrusion tie composed of the
composition according to Claim 1 or 2 diluted in at
least one polyolefin (Cl) or in at least one polymer
with an elastomeric nature (D) or in a blend of {C1)

20 and (D).

4. Tie according to Claim 3, in which the
amount of polyolefin (Cl) or of polymer with an
elastomeric nature (D) or of the blend of-(Cl) and (D)
is advantageously from 20 to 1 000 and preferably from

25 60 to 500 parts (by weight) per 10 parts of grafted

syndiotactic polypropylene.



4. Tie according to Claim3, in which the anount of polyolefin () or of
.polymer with an elastoneric nature (D) or of the blend of 40CPpcamiey 3004 s
-advant ageously from20 to 1 000 and preferably from25 60 to 500 parts (by
wei ght) per 10 parts of grafted syndiotactic polypropyl ene. 20 Decenber
2004 27 5. Tie according to Caim3 or 4, in which the amounts by wei ght
of polyolefin (C) and of polynmer wth an elastoneric nature (D) are such
that [anount of polyolefin (E»]/[anoun?7of polyner (Ad)] is between 0 5

and 1 and nore partlc Iarlﬁlbetmeen Q and O 10 6. Coextrusion tie
conposed of grafted i’sota ﬂlcaﬁ&P%EFBByFQngléﬂFbﬁeerlﬁrs}ﬁdeﬂﬁbtlc

I I | I t th | ast '
hature (D). D€ %ﬁg%%%'cﬁ%%. kbigBelps RALY ﬁﬁ%ﬁ"éﬁ”ﬁhen AASURPHFRei ght  of

di ot act I f D -from?20 to 1
000 and pr e LeD B %?’é%ﬁéﬁ*e?@@s&%%%?i‘b b2 Rery I’{"%a& ksSpak SEor

grafted i sobast b epohyYRHPPY! 56 c g:to,Jdaimé6.or 7, in
whi ch  t he F@m)&v&nfa SR AR u?%))] [g%g‘rﬁ‘tgg d.l%t%%“’ee

pol ypropy| eaall nakha marbebwemcglaﬂdylbaeﬁeaﬁr@ aﬂarb' ularly between 0
and 0.5. 9. Miltilayer structure conprising:

6. Coextrusion tie composed of grafted
isotactic polypropylene diluted in syndiotactic
polypropylene and optionally in at least one polymer
with an elastomeric nature (D).

10 7. | Tie according to Claim 6, in which the
amount by weiglit of syndiotactic polypropylene and
optionally of polymer (D) is from 20 to 1 000 and
preferably from 60 to 500 parts (by weight) per
10 parts of grafted isotactic polypropylene.

15 8. Tie according to Claim 6 or 7, in which
the [amount by weight of (D)}/[amount of syndiotactic
polypropylene] ratio is between 0 and 1 and more
particularly between 0 and 0.5.

9. Multilayer structure comprising:

20 - a layer comprising a tie according to any
one of Claims 3 to 8; |

~ and, directly attached to this layer, a
layer of nitrogen-comprising or oxygen—coﬁprising polar
resin, such as a layer (E) of a polyamide resin, of a

25 saponified copolymer of ethylene and of vinyl acetate,

of a polyester resin, or of an inorganic oxide

deposited on a polymer, such as polyethylene,



20 - ‘a layer conprising a tie according to any one of Clains 3 to 8; -
and, directly attached to this layer, a layer of nitrogen-£omatisbdg Aoa
oxygen-conprising polar resin, such as a layer (E) of a polyam de resin,

of a 25 saponified copol yner of ethylene and of vinyl acetate, of a

pol yester resin, or of an inorganic oxide deposited on a polyner, such as
pol yet hyl ene, 20 Decenber 2004 28 polyé%thylene terepht hal ate) or EVOH, or
else a nmetal or netalloplastic |ayer Structure according to Claim?9,
conpri sing g,43q) @(éﬁ}ﬁ;lé%@%%%%ph% ala(t@) 4! E‘E'({itoll—ly or etfl.tsaecgegnet 21 the tie

| ayer.
or metalloplastic layer.

10. Structure according to Claim 9,
comprising a polyolefin-based layer (F) directly

5 attached to the tie layer.



