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and (D), (ii) or of >aaf|ed i sutactie polypropylene diluted in

syndi otaciic pr§%¥ topyl cnc .and optionally in at least t, palyncr with
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7v\ resin Iayer such as a p olyatnide resin layer (13), of a saponified

et hyl ene and vi nyl accent: cupulyner (EVO 4), x pol yester reﬁlﬂ Ia m ner al
oxi de deposited on a pol such poI ethylene tercpht hal ate or
1?vd |, or even a netal%?E :%dﬁﬁ%ﬂﬁb

5 The present invention relates to syndiotactic
polypropylene to which has been grafted a functiohal
monomer. This product is of use as a compatibilizing

egent, for example in blends of polyamide and of

N

Lo polyprepylene 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
blend of (Cl) and (b), (ii) or of grafted ieotactic
polypropylene diluted in syndiotactic polypropylene and
optionally in at leastlone peolymer 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 comprising
e 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



anot her enbodi nent, the invcniiun also concerns said structure and directly
attached thereto, on the .ride on the binder, a pxl}yol cfi 0 Depember 4004
"G (57) Abrl1ZE : la prdsente invention concern: du pxilypropyl bne ‘
syndi out cti que sue ioquel on a gruf' -an wononbre fonctionncl. L'invention
conccne aussi no CGott de co==ion constitud. (1) salt de pol yprvpykknc
syndi-oi aetiquc grcffd puis dventucllernant rlitl,rc rtin nu rnclins one
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BASED ON SYNGY OFACT] & ROLYRROPYLENG Peh Back9gound ghobhe i nvention] The
present-invention relates to syndiotactic ponpropyPene t o whi ch-has been
grafted a fUr@§$@m@ialﬂ%9”@f"9isoﬂ_§d:§i@rQQHQbrbéyi’énﬂsﬁo§§i_Bl(}O”pat' bi lizing.
agent, for exanple in blends of polyam de and of pol ypropyléene or in blénds
of pol ypropylemetandind a small amount of atactic polypropylene.



10 gl ass fibres.-The syndiotactic polypropylene is also of use as a
coextrusion tie. The coextrusion tie is conposed (i) eitheroobecgimfrt edos
syndi otactic pol ypropyl ene then optionally diluted in at |east one
polyolefin (C) or in at |east 15 one polyner with an el astoneric nature
(D) or ina blend of () and (D), (ii) or of grafted isotactic

pol ypropyl ene diluted in syndiotactic pal ypropyl ene and optionally in at
| east one polymer with an elastoneric nature (D). 20 These coextrusion
ties are of use, for exanple, in the manufacture of nultilayer materials

for packaging. Mentien der0 ka r'sin a filmof
pol yam de (PA) and a f|FggﬁggggﬁspggpgPgﬁggg%PkélgggB Pnagpossible for the

* pol ypr opyl ea@nbih et ecdbobetk afi nat ed pal e _fil coext ruded
with the pol yam de. %hgocogxtrugloﬁ f?gb?égggglglﬁﬁg%glggt n%ﬁm fhe

~ pol ypr opyl ene) asdtthaegobyagidering §ﬁ06t391EEESQ?§g 8Rgétar QQSS'On of the -
PA and of the PP. These nultilayer. materials can be ree- aye :
structures EﬁhydeiﬁbtbklnarhbkpmlEVEthaeﬁ@tgss§n39@95¥g§é of ethylene and
of vinyl alcohol or a partially or conpletely saponified 5 ethylene/vinyl
acet at e J{ EvAplyppobyheneofA2) ve- -1 ayer structures PP/tie/ EVOH ti e/ PP.
[Prior art and technical problen] Polypropylene is described in . -
Kirk-Q hnmer, Encycl ofaeddacaheheRp ca8s Teghnat ogyladéd-egision, 10 Vol .
-17 pages 784- 819, John Wley -& Sons, 1996. -
: syndiotactic PP grafted w1th MAH and the documents

Us 5 374 685 and EP 457 291 A2 dlsclose the process for
the polymerlzatlon of syndlotactlc PP homo- or

10 copolymer grafted with an awolefln



Virtually all polypropylene sold is conmposed essentially of isotactic

pol ypropyl ene possibly containing a small anount of atactiz pekypbvepydEte.
20 Decenber 2004 2a The, docunment JP 9078046A relates to an adhesive
conposition (Pl) conprisi.ng.a nodified polymer -(A) obtained by grafting' an
ethylenically unsaturated anhydride or carboxylic acid to a syndiotactic 5
pol ypropjrlene (A2).. The docunent EP 4'85 983. ‘Al relates to a :
syndi otactic PP grafted wth 4 and t he docunents .US . 5. 374 685 and EP 457
291 A2' di sclose .the pr :oc‘ef%% grégc?ﬁegESEngﬁi'ngt ifsb‘ﬁ’c L O TRANRRS IS PP
hono- or 10 copgl ' tedw 2.a- .ol et 0. nber 2004 3 The

r adi cal graftiﬁg;]\é]’g"at Sgg?ﬁgﬁaﬁghgagﬁgﬁgbogg 8&?$§%é€%f§§¥%§m% Fted out
either.in the mekten. orstiat 8010%1bA, SALkYhLO i.AQ,:r-adi. ihitjators,
such as peroxides, or-in the sglllbg s?lg'tﬁel,b ?cﬁqr%?gdilgtaﬁa&%?é?%noée@}} he
action of the-aadpeabsidssdeckeaat kBl sodceUktatl,t g SamdidE &s, the
grafting reaction.- They result in an increase in thé nolecular nmass in the
case where 5t hEngekyhbe tothengoaf tad kradpebyet hyliere radtidilss oLgor ease
in the.case where this is polypropylene. If 1.0 the anmount of radicals
necessary for-8hetheabehagtimactsobhesghiaghinghecaladges .i ITHdie mahacul ar
mass of the polyolefin results in a significant nodificationin its nelt
viscosity. ThesB gRaliFrrgaspeint FbAasmadlecular mass in the case where

the polymer to be grafted islpolyethylene or in. its
decrease in the.case whére this is'polypropylene; If

. 10 the amount of radicalé'necegsary for the grafting
;eaction is high, the chanée'in the molecuiar mass of
the polyolefin results in é.significant modificétion in
its melt viscosity. Theéé.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



generally carried out in an extruder. The viscosity of 15 the grafted

pol yethylene is so high that it is no |onger possible to & Dadembér 2A00a
viscosity of the grafted polypropylene is so lowthat it too can no 20
Decenber 2004 4 | onger be extruded. These pheronena reduce theée anount of _
reactive functional groups which can be-iacorporated into-the polyolefin by
radi cal grafting of functional nononers. -5 Patent EP' 802 207 discl oses the
grafting of large amounts of functional nononer to blends of polyethylene
and of pol ypr opyhgee. bfhext ngdedseThesé hshenbheau! aedimss tofe tHeunt :
pol yethyl ene is- conpensat.ed-: for by the decrease in the nolecul ar mass of
the 10 pol ypr offl &F€CHA¥SeADGELPAG Lt BEonadi odliay afar g iresetpcrted
CGeneral ly, this Ien%_bf cografted polyethylene and pol ypropylene is
subsequent | y ditfiCed"S ROAYRdEFdNePin rapi chds grevitiean dbunthdthiatnz
functional 15 npnoner can be grafted to syndiotactic pol ypropyl ene and

that the nelt fPPOW%Adex (al so denoted by MFI) increases nuch |ess. than if .

Sotacti c gy Ypropylene peuehe BEslhedsplbuoglius pessible to sralt
synitotactic pOLVBLORKLENEy, T ByRkytlen hentylller ian Lo grart o ol end
. polyethy;ene'and of po;ypfopylene. The-inérease in the .
nolecular mass of fhe polyethylehe ‘is compensatedﬁéor
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:



A first aspect of the present invention provides a conposition conprising
syndi otactic pol ypropyl ene and at |east one polyner chosen 3¢ Q{cefBer 2004
Decenber 2004 4a - (A), denoting a polyethylene or a copolynmer of

ethylene, - (B), itself chosen from (Bl) isotactic polypropyl ene
honopol ymer or copol ymer, (B2) pol y(l4abut ene) homp- or copol ymer and (B3)
pol ystyrene hono- or copolyner, - and a blend of (A and (B), the said

conposition being grafted with a functional nononer. 5 20 Decenber 2004 A
second aspect of the present i nvention provides a conextrusion tie
conposed of the conposition (& d&M4iéd9 abeve/GiVdeed ¢ aat | east one
polyolefin (C) or in at |east one polyner with an elastoneric nature (D)
or inablend of (d) and EEPOlﬁm%Wm¥heégb%%ﬁemﬁ the present invention
provides a coextrusion tie conposed of grafted isotactic polypropylene
diluted in syndiotactic pdlypt opVFﬁﬂé SHaseptieHal'Py) i P @ctiBast one
polymer with an el astoneric nature . A fourth aspect of the present

i nvention provides a nultlPB%EPr%ﬁW%iPFuP%m?ﬁﬂﬁ¥ﬂ§éd°5fc?quéVﬁF'conprlS|ng a
tie as defined abovée and, directl ttached to this |aye | ayer of

ni trogen-conprising or oxyg ﬁzédﬁﬁ¥4@1%§ tHREY g, oF ﬂ%ﬁﬂﬁ?eFa (E) of a
pol yam de resin, of a saponkgg? polystyrene homo- or copolymer,
- and a blend of (A} and (B), the said

composition being grafted with a

functional monomer.



copol ynmer of ethylene and of vinyl acetate, of a polyester resin, of an

i norgani c oxi de deposited.on a polyner, such as polyethyl eff.pecemper 2004
pol y(ethyl ene terephthalate) or EVOH, ®r else a netal or netalloplastic

| ayer. One enbodi nent nay also relate to the preceding structure wth,
directly attached to the latter, on the side of the tie, a

pol yol ef i n- based | ayéy seFpnd| Dmedt od dbscrpipiandn iofenhion ipweeateon]

Syndi otactic pol ypropylene is described in Kirk-CQhmer, Encyclopedia of
Cheni cal TechPAIFgFLsaeh tieli epBpRSagolof 1¥he pagurersigdog19s IJGHAN| ey &
Sons, 25 1996. Advantageously, its Ml (in g/10 mn at 190C, 2.16 kg) i.s
at nost 10E§ﬁ66aéwbmﬁ%£éﬁhéFyl%ﬁﬁRuaﬂﬁ poivokafd n3.(C2D Pedenisér 12004 6
Mention may al so_be nmade of the syndiotactic polypropylene disclosed in
Patents US Be9lyper Wiy mny edasoorenis maggge 78y a5 im g7hlend, ofis 5 334
677, US 5 292 838, US 5 278 265, US 5 243 002, US 5 225 500, 5 US 5 223
468, US 5 24374879 (385 155 080 and US 4 892 851. It would not be departing
fromthe scope of the invention if the syndiotactic pol ypropyl ene were to
conprise at® | €25t %né&SPEFyne?t chiten BESSHPEA) IMURROIH ng PEOVAYPDI y@t hyl ene
or a copolyner of ethylene, a ¥£€elf chosen, from (Bl)

isotactic.ﬁﬁﬁ?ﬁfBﬁﬁ?Qnﬁfe H&Wﬁggﬁégéf BF 2 Luisol \APEACE E BoRO 5?p€i?9%utene)
Lfor o, Oty gbalYUer oad: (B PO NS HoTe: OFGORRLYET 1, THEC 1S o
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 and advantageously between 0.1

and 3.



15 pol ypropyl ene and (A), or syndiotactic pol ypropyl ene and (B), or

syndi otacti c pol ypropyl ene and (A) and (B), is grafted. Adﬁhﬁ@ageb%&l%ﬂ04
.the proportion of (A) and/or (B) represents |ess than 40% by wei ght of the
combi nati on of syndiotactic polypropyl ene and (A) 20 and/or (B). (A

chosen from pol yet hyl ene homp- or copol yfers. Mention nay be made, as
conononers, of the follow ng: 25 a--ol efins, advantageously those having
from 3 to 30 carbon atons. Exanples of. a- ol ef i ns having 3 to .30 carbon
atons as pOSSI bl e connné\)qr%’t’:sl%ﬁﬁrﬁ Sl 7D e awdseo 200 B yrctimyidaste,c

1- butene, 1- éene e ﬁb_l-butene 1- hexene, . 4-net h I-I-pentene

3- nethyl-l-peHP RETOPY- §8Fé SoLaRgend Pa 1H%Hé%éﬁé5:ﬁﬁ%ﬂ%éhecene

I hexacocene, UE. Serdbodéne B S £ | obnillh C°ﬂfﬁ%2§9e14a5<9's;$§%ﬁ§%%evﬁi used
I f
car boxyl i & actde” R ge, Wor A My Z?ﬁaet@%ers & A5 B0 ng

10 possible T o bheoal itk 18 havodinen 2 anton dions, Bxamples of alky

acryl ate or nethacrylate "are in particdl ylate et hyl
acryl ate, n-butyl gaeryglsate, isobutyl acrylate or 2- ethylhexyl acryl ate.

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



.15 20 vinyl esters of saturated carboxylic acids, such as, for exanple,
vinyl acetate or propionate. unsaturated epoxi des. Exanpl es2lobeunsiatiritoad
.epoxides are In particular: aliphatic glycidyl esters and ethers, such as
allyl glycidyl ether, vinyl glycidyl ether, glycidyl maleate, glycidyl
itaconate, glycidyl acrylate or glycidyl7methacrylate, and alicyclic
glycidyl esters and ethers, such 25 as 2--cyclohexene-|- glycidyl ether,
dirglycidyl cycl ohexene-4, 5-carboxyl ate, glycidyl cyclohexene-

4- car boxyl at e PXRydicd\d. A-tsttigpe 5 LReTHE RN S3-20 thaderiberut2004, 8 5
.2-carboxy|at§tgpd di gl yci dyl endo-cis-bicyclo- [2.2. 1) kept-5-erie--2,
3- - di car boxy! at e eX§isat drRdd arbhe iansaci Hne thisl Tl witteneand t heir
anhydri des. aqples of uggfturated di carboxylic acid Anhydrides are in
particul ar maleio¢ SEMey dri @ CaNSc omACdenmiayr it e teradessif.c anhydri de and

tetrahydrpphtqghkg eph.dri e. .. fienes, such as, for exanple,. 10
1, 4- hexadi ene.” -. x(aﬁfc 'cgrrﬁ’rqtsaépesctﬁﬂéerfall CorfisifshS s . 1 -IRARGREyeousl y, the
pol yner (AB \Mﬂﬂa%f§%$é¥%e, l-hexacocene, 1—octacocéne and
l—triadohtene.IThese o~olefins éanAbe used alone or as
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-



‘a blend of several polyners, conprises-at |east 50 nol % and preferably 75
nol % of et hyl ene. The density of (A) 15 can be between 0. 8&0arpgcOnS8r ¢f @nB.
The MFI (viscosity index at 190C, 2.16 kg) is advantageously between 1
ahd 1 000 g/10 m n. Mention may be made, as exanple of polynmers (A) , of:
20 - low density polyethylene (LDPE) - h#gh density pol yet hyl ene (HDPE) -
linear |ow density polyethylene (LLDPE) - very low density polyethylene
(VLDPE) pol yet hyl ene obtained by netal |l ocene 25 catalysis, that is to say
the pol ynmers GbtcainRskyhat ec ool yherliyesidydn esfdoetdiyd-gniesyarib-of  a- ol ef i n,
such as propyl ene, butene, hexene or octene, in the presence of 20
Decenber 2 00429 % WihegiteSsiane watdidista dponatlaitiey composed of a  zi rconi um
or titaniumatom and of two cyclic al kyl nolecules bonded to the netal.
More, specifically, the ™ HESHIWERE CardIopatlsd arcidtraltiheigomadded of two

5 cycl opent adi eng .ri ngs bonded to the netal. These catalysts are
frequently uséd 4ZHH%§% (ﬁﬁﬂ&%éﬁ? cocatalysts or activators,  preferably
met hyl al umnnoxane ni u can so be, u tal to which the
cycl opentadi ene is at t a &THa‘lﬁ C@fr‘?‘ %‘P”i UFELS ansition
metals fromG VIA taI omth am_.de serjes can
al so be.used. 'a?%%%ﬁ }é%tsh\% Shel bGPy lecﬁ ugﬁéﬁl y cJ;e, '&a@lﬁﬂ\%c

(ethyl ene/ pr opyiRRE/ LN 1 1§ AU Sihydride and tetrahydrophthalic

anhydride.

R (RN

- ~ dienes, such.as, for example,.
107 1,4—hexediene.
- {A) can combrise several cComonomers.
Advantageously,_the pelymer ({A), which can bé
. a blend of several polymers, 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 edvantageoﬁsly between 1
and 1 000 g/10 min.
Mention may be made, as example of polymers
(A), of:
20 ' - low density polyethylene (LDPE)
- high density pquethylene (HDPE)
—'1inear_low density pelyefhylene (LLDPE}
- very low density'polyethylene {VLDPE)
- polyethylene obtained by metallocene
25 cataly51s, that is to say the polymers obtalned by
copolymerization of ethylene and of o-olefin, such as

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



- blends of polyethylene with an EPR or an 15 EPDM et hyl ene/ al kyl _
(nmeth)acryl ate copolyners which can conprise up to 60% by 2@eibgkembér 2004
(meth)acrylate and preferably from2 to 40% ethyl ene/al kyl
.(meth)acryl ate/ mal eic 20 anhydri de copol ynmers obtai ned by copol yneri zati on
of the three nononers, the proportions of (neth)acrylate being 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/vinyl acetate/maleic
anhydri de cop%l%#ﬁﬁ%ﬁiﬁﬁﬁﬁrﬂﬁiﬁ%ﬁ&ﬁuﬁﬂ%ﬂmﬁlb¥u¢qmpqﬁedrmftmree 20 Decenber
- 2004 10 nononers, the proportions being the sane as in the above
copol ymer. As Fgnfun By tiYaniye ahon ithath cEvpatypkopyd el hono- or
made, 5 as conpnoners, of: 10 - a-ol efins,

copolymer. Mentdion %%3$ :

advant ageousl| J“q]fﬁfs‘g WMPeG GrR T el eariire a?Eﬁﬁsle(%\lerYest}@ﬁ such

a-olefins are d gg ane as for § %ﬁiexce %ﬂft Iene |s repl aced by

et hyl ene i n. tﬁ%q' ocen ?hQﬁﬁﬁg 1B 2t Hso b yerer E¥dnmri si ng

potypropyl ege é)}L&clfpfénnta e T LG IR ¢ tei%(aqﬁ)eta : "Pr?égener (BL), of
catalysts are frequently used with alumlnoxanes as
cocatalysts or actlvators, preferably methylaluminoxane
{MAQ) . Hafnium can alsc be used as metal to which the

g . cyclopentadiene is attached. Other metallocenes can

10 include transition metals from Groups iva, 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 of (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



15 - pol ypropyl ene, - blends of polypropyl ene and. of EPDM or of EPR.
Advant ageously, the polyner (Bl), which can be a blend of Hevecahber 2004
polymers, conprises at |east 20 50 nol % and preferably 75 nol % of
propylene. B2 is chosen from poly' (1-butene) or the copolynmers of 1-butene
with ethylene or another a-olefin having%rom3 to 10 carbons, except the
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 waprsmeséanpihe rofordidrienshdaimy fabemshnte & car bde at ons. As
regards the functional nmonomer, it is unsaturated, nention may be made, .by
way of exanpl &PJte BRAKEE I | anes, carboxylic acids and their
.derivatives, 10 15 acid chlorides, isocyanates, oxazolines, epoxides, ,
am nes or hydroxi des. Mt iWaRss b lnedehigddy &l KegtsidtEdes  carrying an
unsat.uration, - of.;: . CH%1:CH-§]| (OR) 3 vinyltrial koxysil anes CH2=CH CH2- Si
(OR) 3.al |yl t YRR SO D UREORSD MBS -SMeTOnR Rakthy made,

acryl oxyal kéll trd aéol%)oxryo%ér%qesog:or (neth)acrylsilanes) in Whl ch:

- o-olefins, advantégeously those having from
3 t6'30 carbon atoms. Examples of suchlawoiefins are
the same as for (A), except thét pfdpylene is replaced -
f“; | by ethylene in the list, |
| iO A - dienes.

(Bl) can also be a copolymer comprising
polypropyiene blocks.

Mention may be made, as EXémﬁie of polymer
(Bl), of

15 - pblypropylene,

- blends of polypropyiene and_ of EPDM or of
EPR.

Advantégeously, 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 iﬁ'(Bl}.

25 {B3) is chosen from polystyrene or styrene

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



‘Ris an alkyl having froml to 5 carbon atons or an al koxyl -R20R3 in
which R2 and R3 are al kyls having at nost 5 carbon atons f&t Delgember 2004
conmbination of R2 and R3. Rl is a hydrogen or a nmethyl. Y is an al kyl ene
having from1l to 5 carbon 20 atons: Use is nmade, for exanple, of :
vinyl si l anes, such as trinethoxyvinylsilldne, triethoxyvinylsilane,

tri propoxyvinyl silane, tributoxyvinylsilane,. tripentoxyvinylsilane or
tris(13-nethoxyet. hoxy)vinyl- 25 silane, allylsilanes, such as

trimet hoxyal | Y¥siWeah&f exdmalisox e Idiesidat@ving phopoxd atd 8 sidrizne, .
tributoxyallylsilane or tripentoxyallyls.ilane, or 20 Decenber 2004 .12
acrylsrlanes“a§§5ﬁ'as acryl oxynet hyl tri met hoxysi | ane,

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

met hacr yl oxymet hyl net hoé%]/"s Hegfrds, dha FURAATT: ManRBeRi | Hnes

met hacryl oxye %%I 5 .trinethoxysilane, acrylo p&ﬁpyltrinethoxysilane,

net hacr yl oxypﬁlop)?lttufi%et 0 e Mgt S WY Rk g enet
) oo e AU LB racme, 10
XD OBy D Ae o d AR ORI, LGB gyl e, Loe
of . ~ 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.
Ry 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



CH2=CHS i - (OCH3) 3 . vinyltrinethoxysilane (VIM) .CH2=CH Si- (OCH2CH3)
3 vinyltriethoxysilane ..(VIEQ CH2=CH Si- (OCH2OCH2CH3) 3P ®ecember 2004
vinyl trinmet hoxyet hoxysilane (VIMOEO and (3-(nethacryl oxy) propyl)
trinmethoxysilane CH2=C (CH3) -CO-O (CH2) 3-Si (OCH3) 3 Exanples of

unsat urated carboxylic acids are those Haing 2 to' 20 carbon atons, such
as acrylic, 25 nethacrylic, maleic, fumaric and itaconic acids. The
functional derivatives of these acids conprise, for exanple, the

anhydri des, tHRCesteilangsyvaucesss taer 2oDgeeiinet t 200t HGX pwi bene,
derivatives, the imde derivatives and the netal salts (such as the alkali
netal salts) JRERPRCTYIgyoateiat ot e bosdd ane act eyl omsetuy bt ed-

di carboxylic acids having 4 to 5 10 carbon atons and their functional
derivatives, patTeParTylante ey doemety bagthexystlgnepreferred
grafting nononers.. Thes afting nononers conprise,.for. exanple, maleic,
fumaric, itacd%?%¥l?%¥?€hiﬁﬁ?%mﬁﬁ%?ﬁyiﬁ @i figthacryloxyethyl-

el onee e Ly AEALBOLL e I EIS| SR s sl 250 carbocs 6
gﬁiiig;gg?;{g?ﬁﬁgﬂ%ééiégéiﬁ§é§9ﬂéfﬁﬁg%ﬁ%&fg}hgggFi§¢r§i5§§gﬁ€YlgitraconiC’j
trimethoxysilane, methaqryloxybutylmethoxysilané,
.acryloxyethyltriethoxysilane,'methacryloxyethyl—

— | triethoxysilane, methacfyloxYéthyltripropoxysilane,
10 acryloxypropyltributoxysilane or methacryloxypfopyi—

tripentoxysilane.

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#yethoxysiiane (VTMOEO)

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

example, the anhydrides, the ester derivatives, the



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 carboxylic and 20 December 2004
X-met hyl bi cycl o[ 2. 2. | | hept - - 5-ene- 2, 2-di carboxylic anhydrides. Exanpl es of
ot her grafting nononer conprise .20 Cl-C8 al kyl esters or glycidyl ester
derivatives-of unsaturated carboxylic adidds, such as nethyl acrylate,

nmet hyl nmethacrylate, ethyl acrylate, ethyl nethacrylate; butyl acrylate,
butyl methacrylate, glycidyl acrylate, glycidyl nethacrylate, nonoethyl 25
mal eat e, di et laylidenldeatioatmyesretting ifvider ates;,i wditinfdsy land wisr atetal
nononet hyl itaconate and diethyl - itaconate; the am-de derivatives of
unsat ur at ed c&EB&By | lisachciags thzo addedibmet2004alts )swdh tde acryl ani de,

nmet hacryl am de, mal ei ¢ nonoam de, nmleic diamde, nalefic

‘N- monoet hyl aniVdéatvdedied aboxyatiy lagdidse, nal ei ¢ N-nonobut yl ani de, mal ei ¢
N, N- di butyl am de, fumarjc nonoam de, funmaric diamde, 5 fumaric

N- nonoet hyl ami de, funarl@Sﬁqﬂ%ﬁ%ﬁ%§ﬁ§ﬁqm9xY#%ﬁn%Q%?ﬁ%hﬁﬂkﬂﬂﬂ%ﬂQﬂnde and

fumaric N di.,but m de; the i derj vatlves of unsaturated carboxylic
aci ds, ? r‘Féﬁ Z)Orl?i GO B tﬁ’&l p?r?éﬂy’latllﬁ’ﬁsel m de; and

metal st of B, b%dmf’gﬁa' oy AR 9 m acr v ate

Z?Lh?gfaﬁ??ﬁ“s‘y RESEEE LTSS AR, 2 oralfing mnorer °T5°Fé?e

-exanple, this can be camijeed QML fMing monomers comprise, for

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

10 allylsuccinic, cyclohex?4~ene—1,2—dicarboxylié,
4—methylcyclohex—4—ene—i,2-didarboxylic, 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 compriée

20 Cy=Cg alkyl esters or glycidyl ester derivatives of

. unsaturated carboxylic acidé, such as methyl acrylate,
‘méthyl methacrylaté, ethyl_acrylate, ethyl
methacrylate, butyl acrylate,‘butyl methacrylate,
glytile acfylate, glycidyl methécrylafe, monoefhyl

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

" the amide derivatives of unsaturated carboxylic acids,



heating it at high tenperature, approximtely 150C to approximately 300C
in the presence or absence of a solvent, with or wthout &% &dceaper 2004
initiator. -Appropriate solvents which can be used in this reaction 20 are
benzene, toluene, xylene, chlorobenzene, cunene and the |like. Appropriate
radical initiators which can be used comptise.t-butyl hydroperoxide,
cunene hydroperoxi de, diisopropylbenzene hydroperoxide, di(t-butyl)
peroxi de, t-butyl cunyl peroxide, dicunyl 25 peroxide, :
1, 3- bi s(t - but y$peh oxyi sopy bpyidbenrenzacr nbatide penake te, nbenaoyde per oxi de,
i sobutyryl peroxide, 20 Decenber 2004 15 bis(3,5,5-trinmethyl hexanoyl)
peroxi de” and rMBEh§ic edhgnidgetmmbe perbxneroe el ayide otmat étc pdl ypr opyl ene
and optionally ,%A and/or (B)_can be dry or nelt preblended and can 5 then
be grafted in thetmdtiBHIRt Sl etci N reneRubrlami¢e . sprlehe. Nafey can al so
be added separ at el 0 a.device, .for bringing into contact and bl endi ng
(for exanple,A@%bu%%i?T&Eﬁb,%?%@%%%emo%W?Tﬁ?%e Himd i agthdmb®®r and the
radical initiator. Use may be ngﬁ@gq% the usual m xing 10 and, bl endi ng
devi ces of The ?%%%h%ﬁ?é%%?%%t?% 1 fﬁ¢ﬁf%ﬁnﬁRﬁLQé£ %f??hﬁennnoner can
be appropri at T % it..is.preferapbly fro 01.to_ 100, better
still fromo. 15%‘%'3%? T H‘!F%%%%%?’?%‘get%%d ﬁ‘é’?{?gﬁcg%ﬂ Ardobfeyggas;
pol ypr apy! ene. gpt e | do By LOMPLL SLAG,{ ML G O {Blpodpesdnpun of -
grafted mononmer is determned by quantitatively deternining the “Succinic
functi onal grog@éhbﬂsﬁﬂif@ﬁ@f&é!0ﬁ£@@ﬁylmaleimide and N-phenyl- '
2z maleimide; and metal salts of unsaturated carboxylic
10 acids, such as sodium acrylate, sodium méthacrylate,
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, approximately 150°C to
approximately 300°C, in the presence or absence of a
solvent, with or without a radical initiator.
.Appfopriate solvents which can be used in this reaction
20 are benzene, toluene, xylene, chlorobenzeﬁe,'cumeﬁe and
the like. Appropriate radicalliﬂitiators which can be
used comprise 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,



"The invention al-so relates to a coextrusion tie conposed: 20 25 either
(1), according to a first form of grafted syndiotactic pddypropybene GHen
optionally diluted in at |east one polyolefin (C) or in at |east one
polymer with an el astomeric nature (D) or in a blend of () and (D), or
(ii), according to a second form of grdfted isotactic polypropyl ene
diluted in syndiotactic 20 Decenber 2 004 16 pol ypropyl ene and optionally
i'n at | east one polyner with an el astoneric nature (D). As regards the
first form tHels (3 3,Stthemeftdnel vomposeld afetdrel dp afni@dusyimdl otbloylic 5

pol ypropyl ene whi ch was-'descri bed above and which is optionally diluted in
at | east one peifmlefRerqddeor in at |east one polyner with an '

el astonmeric nature (D) or in a blend of (C7.) - and (D). The polyolefin

(C) can be chosen fromite st i aqiers REYYPI®)Y kere taed sypaionativc
pol ypropyl ene., (D) is,a polynmer with an elastonmeric nature, ‘that .is to say
that it can be(.pa)n E(‘?%%‘T aStlorfd™ Wit Ty tHe Tiebhni RSP Hnde Mt 19anthat s
i tsow dth, 16 'S B A IS OIS T HAbs" P (Hern WFRHEFioRslt &

o202 11 SR ldD SR 00 Lentilg | St 0D 3% B0 2

- - for brihging into contact and blending (for examplé, an _“
extruder), fogether with the grafting monomer and the

CEee ‘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 second form, of

grafted isotactic polypropylene diluted in syndiotactic



‘have exactly these above characteristics but which can be drawn-and can
return substantially to its starting 20 |length. The MFl of2( Dpcesber 2004
.advant ageously between 0.1 and 50. Mention may be made, as exanpl e of
polymers (D), of: 25 - EPR (ethylene/préé¥lene rubber) polymers and EPDM
(et hyl ene/ propyl ene/ di ene) pol yners; enber 2004 17 - pol yet hyl enes
obt ai ned by netall ocene catalysis and-with a density of less than 0.910
gfcm ; pol yethyl enes of VLDPE type (very |ow density); 5 - styrene

el astoners, . SRAVRECOPSHrRNS Ak Ry Anedi lehel t (bekgast a%ltl%n@@‘symer
styrene/butadl /styren SBS) bl ock co Iyners
styrene/ethyléﬁé? ‘§$%ﬂ@- rﬁﬂ - copolyners and

styrene/iso rene/styren SIS cQ ne S; mers of

et Kyl ene ang of at Ieaslt orfe E)‘.‘é’:s‘;{ l$bef %t‘t"%'d @F?b%? i/% aci d. I(aI rteady
defined in 0 east_pne vinyl ester
of saturat ed('ct:%% oXy1 Qll%c C%I.CI S(ea ?Ic‘}%’%é;raaeaﬁ thij(?}}? tlﬁ;‘;g am)gnt, of

d D)c 0 Y o) 0 an

|(or e12 e?;bl(y)SGO tcf)}g];)r gajl@né %q(hbaéill %JE%Q%%&;%%&;%% par g %’?&g%é%?kédls

syndi otactic wammwream%@wgﬁ@@yst (& as‘fiyolefm (C1) or

-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;



20 (_D) are used. The preferred proportions are such that (D)/(Cl) is
between 0 and 1 and nore particularly. between 0 and-0.5. 2As Deegbpais 209
second form the grafted isotactic polypropyl ene is manufactured as
menti oned 25 above by grafting a blend conprising at |east (Bl) and -
optionally at |east one polyner chosen fidm (A), (B2) and (B3).
Advant ageously, the proportion of (Bl) is at 20 Decenber 2004 18 | east 50
and preferably 70% by wei ght of the blend to be grafted. -This grafted
i sotactic' propyl ene is the@elvgthnlengs ohpadinachdty ngiraobydesrs and
optionally in at _|east one polynmer with an el astoneric nature écD)j The 5
pol ymer. (D) h&$Hedeislsdéniched tdhey density sfpufsofthamdt B tgfom’;
polypropyl ene and optionally of (D) can. be from20 to 1 000 and
preferably 60 to 500 part ®{HPWMIGRSS o VIPEFart @ (VeFait@d i sotactic
pol ypropyl ene., Use i % .advant ageously 10 made of syndi otactic pol ypropyl ene
and (D). The dﬁpg‘flé:ryréd proportions are such that the, ratio of the - anount
of (D) to tche syndiotactic  pqlypropylene is between Q d 1_ and. nore

3 § G o]

particul arl'y between 0 an EMEE o 1HE T ion can be
manuf act ur ed (@Egﬁjé%e L, B3NS fahd ereri%ngtg) 4,68 by nelt blending the
various constituents 1-n Buss tw n-screw extruders, " mxers or roll mllSs.

a1 ot dant o, SGEVE AR AR AR | b B Qo AILEL Y5, such oS
_'styrene/ethylene/butene/styrené (SEBS) block copolymers
IR " and styrene/isopreﬁé/styrene (SIS) -block copolymers;

10. - copolymers of ethylene and of at leaét one
ester of unsaturated carboxylic éCidA{aiready defined
in (A)); | "

- copolymers of ethylene and of at leést one
vihyl estef of séturated carboxylic acid falready
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 bf graftéd
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 second 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



absorbers, antistatic agents, pignments, dyes, nucleating agents, fillers,
slip agents, lubricants, flane retardants and anti bl ocki nglagenesbeA2004
regards the nultilayer structure of the 25 present invention, it is
conposed of the layer conprising the above tie and of a |ayer-of oxygen-
conprising or nitrogen-conprising polar rAdsin or of an 20 Decenber 2 004 19
i norgani c oxi de deposited on a polyner, such as PE, PET or EVOH or a
-netal |ayer. Exanples of polar resins which are preferred in the |ayer
other than thdegiss &l apel pawiféaakdsi 793 by v&igaponif itk dapold/ner  of
ethyl ene and of vinyl acetate, and polyesters. -More specifically, they
.conprise synt & i9Faftedy- Thdisn 9FeIfFas deo tatiiny pstaruttaraliuniten of t he
am de group in . the main chain, such as PA-6, PA-6,6, 10 PA-6,10, PA-1.1
and' PA-12; a é&éﬁﬁeﬁ édt éé(ﬁ!@il;?ﬁz@rctdfc R lene and eptdianallaceimtat havi ng
a degree of apo r%lflca gn of a I‘OXI mately 90 nmol % to 100 not% obtai ned
43t

by saponi fyin /y\l}’ieﬁyl a(ﬁ%’(ﬂ% MRy @ ot ene
_cont ent fr Xl Mg I 15 .15 %.t I‘OXI mat el y 60 nol % pol yesters,
“such as podl yfe Oeﬁrqeerne te?il hﬁ?fpatc%’)fo “&&F %l ene terephthal ate) or
pol yet hylene napht henat nd | ends of resins. The .l ayer

~of .inorgani c oxide can, T St % % xar}dm:ﬁ lt?e sciecl TECIHPLIPY A on a

layer of PE, - Bl ﬁ\;daf T*Eﬁ %faru%turﬁo% Fed WVeYd Yhd herefore
| preferably 60 to 500 parts (by weight) pexr 10 parts of
':_;; grafted isotactic polyprooylene Use is advantageously
o 10 vmade of syndlotactlc polypropylene and (D). The .
preferred proportions are suoh that the ratio of the
amount of (D) to the syndiotactic poiypiopylene is
between 0 and 1 and_more particularly between 0 and
0.5.
15 ' The tie of the invention can be manufactured
| by the usual means for thermoplastlcs by melt blending
the various constltuents in Buss tw1n—sc;ew extruders,
mixers or roll mills.
The tle of the 1nventlon can also comprise
20 various_addltlves, such as antlox1dants, ultraviolet
absorbers, antistatic agents, plgments, dyee,
nucleating agents, fillers, slip agents, lubricants,
flame retardants and»antihlocking agents.
As regards the multilayer structure of the
25 present invention, it is oomposed of the layer
comprising the above tie and of a layer of oxygen-

comprising or nitrogen-comprising polar resin or of an



conprises, respectively: a tie layer, an Si02 (or SiQ) layer and either
PE or PET or EVOH. The netal |ayer can, for exanple, be a sMe®ecemid 2G04 m
or a sheet of a nmetal, such as alumnium iron, copper, tin and nickel, or
an alloy containing at | east one of these netals as main constituent. The
t hi ckness 20 Decenber 2004 of the filmorl®f the sheet can be suitabl y '
chosen and it is, for exanple, fromapproximately 0.01 to approximtely
0.2 mm It is conmon practjce é-o degrease the surface of the netal |ayer
before | am nati'ff 4{HE' S ?}fjeg%f RS THRAMET oh RAEYRSR. THER 2ayRE, cBET al so
be a netalloplastic,|ayer, such., as, for exanple, a. sheet of alum nized
PET. It woul d%ofé‘gg{aoe aaf'trﬁ"%tga?rlo%’%’ﬁe scope of the invention if the

preceding structure were.conbjned 10 with other |ayers. The ipvention also
relates to the precedi ngE’gasr?pr LY e 29 Fn]é%sjo%stmyé?d%r%fp¥% exfedwith a

| yol ef i n-4 I | yi¢ | be. .ch f h
polymers (A) atd (5 Sbove. T BT ubturett ot 6 OB T ngh
ihgi ngS o1 e bodi o6, - . ars.

_packagi ngs,s f o ﬁ%ﬁﬁ%w}%% o PPens Uty A5 PO 2B dor s

fl exible bags or _ etie the T hvention are of’ use for
- the follow ngrsd rp;ﬂxg@@ers’zp PE/tie/ EVOH ti e/ PE .(PE denotes pol yet hyl ene)
PE/tiel/ EVOH PE/tie/P. : Lo

More specifically, they comprise synthetic
iong—chain polyamidés having structural units of the
e : 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 silica, 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



‘PP/tie/ PA PP/tie/EVOH tie/ PP (PP denotes 25 pol ypropyl ene).. 20 Decenber
2004 21 5 10 These structures and these packagi ngs can be 4faatavber 6D by
coextrusion, |lamnation, extrusion-blow noulding and coating. [Exanples]
The followi ng products were used: sPP: nd| otacti.c polypropyl ene. PP
3060 MN 5: Isotactic copolymer conprising? propyl ene/ et hyl ene bl ocks with a
density .0.902 g/cnB and with an MFI =6 (230C/ 2.16 kg): PP 3050 MN1:

I'sof actic pol ypr opyl eng. honDponner with a density of 0.905 g/cnB and an
MFI of 5 (23007 20 g 9P @b ehaanghearerim bl Sipkiodyd enehiosen and

copol yrer' W|th a ., 15 en5|t of. 0. 900 g/cnB-and with an Wl (nelt vol une

i ndex) of 2 crd/ %ﬁgﬁﬁ e et 5y . aﬂﬂﬁ@x%ﬁﬂ%ﬁ%Yd%Hyhrﬁﬂe PPC:

Pol ypr opyl ene rafted th i C 20 an dride conprising 0.1% of MAH, with
an MFl of 2 g/% Vﬂ%]@br@ Zfé%g) mew%fpw%n%og@%ﬂ%ﬁﬁ%th :

‘ rr_al ele anhydr itche C&Miéé G Zt}?e%n?gtal\ﬂo‘l_iayer r‘before lamlnatlng the

5 tie of the ihvention thereon. This layer can also be a
metalloplastlc layer, such as, for example, a. sheet of
alumlnlzed PET.

It weuid'not be departing ffom‘the ecope ef
ﬁéﬁ-‘: _ the invention if the pfeceding structere were combined
| 10 _with other leyers.

The inventioﬁ_elso relates to the preceding
structure combined on the_side of the tie with a
pelyolefin-based layer (F). The polyoiefin‘(F) can be
chosee from the polymers (A) end (B)'abeve:

15 | These structures'are of use in ereparing
packagings, for example'rigid hollew bodies, such as
‘bottles or jars, flexib;e bage or multilayer films.

'The ties of the invention are of use for the
following structuies. | "

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) ..



‘an MFl of 40 g/ 10 mn (190C/ 325 g). 25 The products are grafted with

mal ei ¢ anhydride. They are manufactured in a corotating twidd Deseresr 2004
extruder of Leistritz type. 20 Decenber 2004 22 The extruder conprises 8
regi ons nunbered Z1 . to Z8, Z8 is situated at the end of the extruder
where the grafted products exit. The procdssing is carried out at the
usual tenperatures.- 5. The mal efic anhydri de, on-polyethyl ene powder, and
t he pol ypropyl ene to be. grafted are introduced into the-region ZI' via two
separate wei ght meteringrifsSA cdsruHaserdiand theas Rarkapinegs oranlibat ed in
an ‘appropriate solvent, is introduced via a netering punp 10 into the
region. Z2. Thé“?é’r#p?é’r‘ﬁﬁﬁ%?y FRIRE T Bhrs AN Gihd o6t Bl R -phawdt
sufficient for ng]]',c?‘% of the radical initiator to react before the region
Z6. The inititbrodedf1s PEi%et hyl -2, 5- (di -tert- butyl)hexane (Luper ox
10) (DHBP). The residues l_%%réomth 15 radical initiator, the solvent and the
unreacted naleic anhydrﬁ a“ﬁ]ee egassed under vacuumin the region Z6.

The throughput for eXtrf@i@%@fléﬁﬁlé)ﬁ%ﬁﬁgﬁtﬁ&é el%ioé)CE:gZS vari es,

according to the screw e 1 rmposed, ween ahd /h. The lace i's

oranulsted,, el Len cool Iy p pelylin gty o e ool sl
to the polypranysuen M 85 frssichdthiad cd1gher | aQigetd £ng
' 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’ andAwifh 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 : Polypropylene 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.



25 pol ypropyl ene, the MFlI changes from0.2 to 5.9 or 10.6 according to the
proportion of DHBP added, i.e. an increase by a factor of 230Defemoer Bp04
conparison, for 20 Decenber 2004 23 the sane proportions of DHBP added, the
MFI of the syndiotactic polypropyl ene changes only fromO0.7 to 61.6 - or
14.3, i.e. an increase by .a factor of 1Bzor 20. Cast technology was then.
used to-produce a 5 structure conprising 5 layers: PP/tie/EVOH tie/PP, in
whi ch PP denotes the (isotactic). polypropylene, with respective
thi cknesses -injLm 20/ IQelektelser Thepresekt§ argibnst edmbrred Table 2 -
bel ow. The peel stren%th between the PP and the 10. ‘ti'e on the thin side
(PP 20 Pni/ti &0168pn¥:8nas mdavaited. atThbesendngfhthe expresieedwherl 15 nmm
at a drawing rate of 200 mmnin at tO that is-to say inmrediately after
the structureth&s I5eékepr @Fadegts 28ibecEhBePr2ces4i0y KSLAROLIed0
ZNNt VO r LO~c+l N 61Sr } GO Dp- P4J fxad fll
7 out at the usual temperatures.
5. _ The maleic anhydride, on-pblyethylene;powdér,
and the polypropylene to be grafted are introduéed into
the region ZI via two separate weight metering devices.
The radical initiator, pure-br diluted in an
=5 'appropriate solvent, is introduced via a metering pump
10 into the region Z2. The témperatures in the regidns 23,
Z4 and %5 are at least sufficient for 99.9% of the
radical initiator to react before the region 26. The
initiator used is '2,5-dimethyl~2,5- (di-tert-
butyl)hexane (Lu?erox 10) (DHBP). The residues from the
15 radical initiator, the solvent and the unreacted'méleic
anhydride are degassed under vacuum in the region,26.
| The throughput for extrusion at the outlet of
the region 7Z8 wvaries, according to the screw rate
‘imposed, between 12 and 15 kg/h. The lace is granulated
20 after codling.
The results of the grafting are collated in
Table 1. The % valués indiéated for MAH and the
initiator are with respect to the polypropylene.
It is found that; for the isotactic
25 polypropylene; the MFI changes from 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



0r{ Na)aia) Ho O0)r-1CONO W 1n OOOr-1,-1000LU alNriM a) Olr 1
g..1loV,CONr)ILU Q00000 C) O PO mi-4 Ul.ola~ ~d d d V eFembens2@os

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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- ~Lr)uUl!)LOLni f) rir*ir-1 a)to ZE >1~4 >100CD oCLoLOLnLn wO') nCDC) C)
FOMrM ~ af a4a04a P4 asf Q at at aaaa a(alOu)u)wa+a04 20 Decenbet0 28g4mpsr Taklse
2 TiePeel strength at tOs % by wei ght N 15 nmst andard devi ati on PPC5. 40. 1

96% sPP5. 20. 7 - 4% PPAM2 . 94% sPP6. 10. 4

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
== |6s pramp N
| 963PP 3020GN3 5.8 | o6
4% PPAM2 A
94% PP'302Qgﬁ3 : ) 5.6 0.3
6% PPAM?




6% PPAM2. 969%°P 3020GN35. 80. 6 4% PPAM2. . 94% PP 3020GN35. 60. 3 6% PPAM2 20
Decenmber 2004 WD 01/98386 26 PCT/FROL/01.859 CLAIMS 1. CoidoSecemper 2004
conprising syndiotactic polypropylene and at | east one pol yner chosen

from 5 10 - (‘A), denoting a polyethylene or a copolyner of ethylene,
(B), itself chosen from (Bl) isotactic polypropyl ene honopol ynmer or
Agg but ene) hono- or _copol yner and (B3) pol ystyrene
%EP %d
cop

copol yner,
hono- or

15 which the functional nonomer is
conposed of the conposjtion.

a blend of (A &% (B), the sai ®CT/ERILOLBEA bei ng
' Caiml, in
grafted with a functional nononer. néggéﬂg?03|tlon according to

alm1l or uted in at

anhydride. 3. Coextrusion tie

| east

ing t
one polyolefin (C) or in at easqilone coorlfpyrn]ésfln%%yﬁld&r?té—;}c&sltcbnerl Cc nature
(D) or in addBAd-Qlyiddd amd ANd 2t one polymer chosen from:

10

15

20

25

- (A}, denoting a polyethylene or a

copolymer of ethylene,

- (B}, itself chosen from (Bl} isotactic

polypropylene homopolymer or
copolymer, (B2) poly(l-butene) homo-
or copolymer and (B3) polystyrene
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
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)
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
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 0O
and 0.5. 9. Multilayer structure conprising: 20 - a Iayer conprising a tie
according to any one6of CraeRerdsion8tie 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,



--and, directly attached to this layer, a |ayer of nitrogen-conprising or
oxygen-conprising polar resin, such as a layer (E) of a pqhy@gbgﬁbégsgdb4
of a 25 saponified copol yner of ethyl ene and of vinyl acetate, of

pol yester resin, or of an inorganic oxide deposited on a polyner, such as
pol yet hyl ene, 20 Decenber 2004 28 poly(ethylene terephthalate) or EVOH or
else a netal or netalloplastic |ayer % Structure according to Caim?9,
conprising a polyol efin-based | ayer (F) &lrectly 5 attached to the tie

layer. poly (ethylene terephthalate) or EVOH, or else a metal

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

5 attached to the tie layer.





