1 FILNS BASED ON POLYAM DES AND ON POLYOLEFI NS Description The ﬁﬁtlgkg,gag QF
invention.relates to filnms 5 conposed of conpositions based on poly?ng§$“_
and on pol yolefins and nore particularly to conpositions conprising!!- '
| east one polyam de (A) - at |east one polyner (B) conprising 10 polyam de
bl ocks and pol yether bl ocks - at |east one polyolefin (C) - at |east one
functionalized polyolefin (D) and such that the inpact strength (Dart Test)
is greater than that of a filmcontaining the sanme 15 proportions of (A,

(O and (D) but not ppfuai BABED( Bl POREANGHRSS ANDO BN @bn&%éﬁ%tipn can
al so be characterize y a structure w a polyamde natrix, t isto
say that they essentially retain the properties of polyam des. 20 .
The prior art JP 04-314,741 describes filns caonposed of a m xture of (i)

pol yam de-6 and (ii) of Description
The present invention relates to £ilms
5 composed of compositions based on polyamides and on
polyolefins and more particularly to compositions
comprising: |
- at least one polyamide (A)
- at least one poiymer (B) comprising
10 polyamide blocks and polyether blocks
- at least one polyolefin (C)
- at least one.fﬁncticnalized polyolefin (D)
and such that the impa;t strength (Daft Test)
is greater than that of a film containing the same

15 proportions of (a), (C) and (D) but not containing (B).

The compositions of the invention can also be
characterized by a structure with a polyamide matrix,.
that i; to say thét they essentially ret#in the
properties of polyamides.

20 ' The prior'art JP 04-314,741 describes fiims
composed of a mixture of (i) polyamide-6 and (ii) of
polyetheresteramide. The polyetheresteramide is a block
polymer obtained by condensation of polytetramethylene
glycol and polyamide blocks containing carbcxirlic acid

25 ends. The polyamide blocks originate from
polycaprolactam (PA-6) or.fram polydodécalgctam

(PA-12) . The amount of polyetheresteramide is between



pol yet her est eram de. The pol yetheresteram de is a bl ock pol yner obtained by
condensati on of polytetranethyl ene glycol and pol yam de bl ocks contai ni ng
carboxylic acid 25 ends. The pol yam de bl ocks originate from _

pol ycaprol actam (PA-6) or from pol ydodecal act am (PA-12). The anount of

pol yet heresteram de i s between 2.0.5 and 9% by wei ght of the mixture.
The property of this filmis to withstand bending at O[err]C according to
Met hod 101 ¢ of -Bh@nf 23pby y¥eight afgdhe ™EEYERber of hol es produced
during 5 1, 000 bendi ng | f,the anp

pol yetheresterani de is _té‘gi%e(rﬁ%f%p%g:?‘?’}ofﬁ S.u&; Sg"sjr’brﬁ'?irc%n‘l’l,ég%tg%% amount
of Dol YeLNereSRLal e 940 labily S8 USAE"B UM BHEN S
polyetherest er 3310¢ gt aiifill-d Nnd HrumlldP U | 1P810e £YpXE&@ELd Cdutfig PO! yam de
5 1,000 bending operations is measured.
If the amount of polyetheresteraﬁide is too
low, perforatiqn.is significant; if the amount of
polyetheresteramide is too high, the transparency and
the mechanical propertiés of the film are reduced.
10 In this prior art, the polyetheresteramide is
such that the proportions by weight of the polyamide
blocks and of the polyether blocks are in the ratio
45/55 to 30/70.
. It is useful for the p;lyamide films which
15 are used in the food industry to exhibit good
resistance to bending, in particular at low temperature
for the packaging-of deep-£frozen food. However,'it is
gssential for the films for packaging deep-frozen
producﬁs (or products to be deep-frozen).to withatand
20 perforation due to the projecting parts or to the sharp
edges of these products. It is also useful, during |
transportation of the deep-£frozen product and its
hanaling. for the said projecting parts and thé sharp
edgeé not to cause perforation of the £ilm.
25 This property is also sought for in the
packaging of sterilized medical supplies. Indeed,
- perforation of the £ilm would cause entry of air and
thus contamination. The Applicant Company has found



bl ocks and of the polyether blocks are in the ratio 45/55 to 30/70. It is
useful for the polyamde filns which 15 are used in the food industry to
exhi bit good resistance to bending, in particular at |ow tenperature for

t he packagi ng.of deep-frozen food. Fbmevgf, it is essential for the filns
for packagi ng deep-frozen products (or products to be deep-frozen) to

105300, 20 cnETLRELLED IHEh oLk BeB! B EOPREIR S Riho g B P,

edges of thesé pro I's al So useful, durtn

deep-frozen pIOflichenWak! EnliHibLY: sERbnbBA TBLELPIQLES! WgyParts. and the

sharp edges not to cause pertor Thi s

property is atéfpéeHobd &0puhbnt Be1PdskagrBa af cabehiihi AedgiRdicndl
supplies. Indeed, perforation of the filmwould cause entry of air and thus
cont am nat i onghdheiBpp! i cant Conpany has found 3

5 The Dart Test can be carried out according to
Method A or Method B.

The £films of the invention also exhibit an
improved tear strength in comparison with the films
containing the same proportions of (A), (C) and (D) but

10 not containing (B) , whether this.tear is in the
direction parallel or gerpendicular to the exnrusion.
| Polyamidé (A) is understood to mean the
condensation products: |

- of one or a number of,amino acids, such as

15 aminocaproic, 7-aminoheptanocic, ll-aminoundecanoic and
12-aminododecanoic acids, or of one or a number of
lactams, such as caprolactam, oenantholactam and
lauryllactam;

| . of one or-a number of salts of mixtures of
20 diamines, such as hexamethy‘lenedi.amine,

. dodecamethylenediamine, meta-xylylenediamine, bis- (p-
aminocyclohexyl)methane and 'trimethylhe;camethyléne-
diamine, with diacids, such as isophthalic,
tefephthalic, adipic, azelaic, suberic, sebacic and

25 dodecanedicarboxylic acids;
or of mixtures of some of these monomers,
~ which results in copolyamides, for example PA-G/lz-by

condensation of caprolactam and lauryllactam.



that t'he test which is the nost representative of this strength was the

i npact strength (Dart Test) with respect to a punch falling froma certain

hei ght onto the film 5 _ The Dart Test can be carried out

according to Method A or Method B. The filnms of the invention also exhibit

an inproved tear strength in conparison w4h the filns containing the sane

proportions of (A, (C and (D) but 10 not containing (B), whether this

tear is in the directi onPpivamide mixgureendanuber used.h&sextisusi on.

Pol yam de (A) is understood to nmean the condensation products: - of one or

a nunber of antrAvaBErdeousdyhmade1of PAnbnendyPdi-€.67- ani nohept anoic, f

11- am noundecanoi ¢ and 12-am ngdodecanoi ¢ acids, or of one_or a nunber o

| act ams, such as capr ol alREnPCL¥RERENSPRERARRG] PRy aRide: Pdqcks dmdne or
m nes, such as hexanet hyl enedi am ne,

LT RE S S o MR DI R
5 .polyamide sequences containing reactive ends with
polyether sequences containing reactive ends, such as,
inter alia:

1) Polyamide sequences containing diamine

chain ends with polyoxyalkylene sequences containing
10 dicarboxyl chain ends,

2) Polyamide sequences containing
dicarboxyl chain ends with polyoxyalkylene sequences
containing diamine chain ends obtained by
cyanoethylation and hydrogenatio; of «a,w-dihydroxylated

15 aliphatic polyoxyglkylene sequéncés known as
| polyetherdiols,
' 3) Polyamide sequences containing
dicarboxyl chain ends with polyetherdiols, the products
obtainéd being, iﬁ thié specific case, polyethei-
20 esteramidea. _ _

The polyamide sequences containing dicarboxyl
chain ends result, for example, from the condensation
of o,w-aminocarboxylic aci&g froﬁ lactams or of
dicarboxylic acids and diamines in the presence of a

25 chain-limiting dicarboxylic acid. The polyamide blocks

are advantageously formed from polyamide-12.

The number-average molar mass Mn of the.

polyamide sequences is between 300 and 15,000 and



am nocycl ohexyl ) met hane and tri nmet hyl hexanet hyl ene- diam ne, wth diacids,
sugch as isophthalic, terephthalic, adipic, azelaic, suberic, sebacic and 25
dodecanedi car boxylic acids; or of m xtures of sonme of these nononers, which
results in copol yam des, for exanple PA-6/12 by condensation of caprol actam
and | auryl | actam 4 Pol yam de mixtures3an be used. Use is

advant ageousl y made of PA-6 and PA-6,6. The pol yners contai ni ng pol yam de

bl ocks and polyfébéfabifci_sa_t&sail 500" 84! BeoBOPOTKeoNdenssLl 02 ehed
pol yam de sequences containing reactive-ends with pol yether sequences

contai ni ng reagbiyetREfSse§l€hcas, isNbekwakha10d) andPebpanaéa sequences
contai ning diamne chain ends with pol yoxyal kyl ene sequences contai ning 10
di carboxyl chaphefeflébly between 200 and 3000.

5 The polymers containing polfamide blocks and
polyether blocks can also comprise units distributed
randomly. These polymers can be prepared by the
simultaneous reaction of the polyether and the
precursors of the polyamide blocks.

10 For example, polyetherdiol, a lactam (or an

| o, w-amino écid) and a chain-limiting di;cid can be
reacted in the presencé of ﬁ small amount of water. A
polymer is obtained having essentially polyether blocks
and polyamide blocks of highly variable length buﬁ also

15 the various reactants, which have reacted rand&mly,
distributed statistically along the polymer chain.

These polymers contain polyamide blocks and
polyether blocks, whether they originate from the.
copolycondensation of polyamide and polyether sequences

20 . prepared beforehand or from a single-stége reaction,
exhibit, for example, Shore D hardnesses which can be
between 20 and 75 and advantageously between 30 and 70 .
and an intrinsic viscosity between 0.8 and 2.5,
measured in metacresol at 25°C.

25 Whether the polyether blocks derive from
polyethylene glycol, from polypropylene glycol or from
polytetramethylene glycol, they are either used as they -
are and copolycondensed with polyamide blocks '

containing carboxyl ends or they are. aminated in order



2) Pol yam de sequences contai ni ng di carboxyl chain ends with

po] yoxyal kyl ene sequences contai ni ng di am ne chai n .ends obt ai ned by
cyanoet hyl ati on and hydrogenation of [err][err]-dihydroxylated 15

al i phati c pol yoxyal kyl ene sequences known as pol yetherdiols, 3) Pol yam de
sequences contai ni ng di carboxyl chain end$® with polyetherdiols, the
products obtained being, in this specific case, polyether- 20

est er ani des. 1@&3Rﬁﬂi%ﬂﬂ%@t%@qﬂehE%%Y%Eh?Eﬂﬁ?ﬁgnEFcﬁPQo%?PdEﬁﬁPﬁ wigh
result, for exanple t he condensati on of Lerr -an1nocarboxyllc aci ds

from | actams &° aTﬁ %r RGFF cCORFALNING GRERPKEL PRAEne TRE¥eR®B of a 25
chain-limtin | car box c The | yam de_bl ocks_gre a vantageously
formed from p%)g ab %‘e‘%h‘@ hﬁn%@”ﬂgaﬁg@rﬁﬁlﬁ?oﬁﬁsgnﬁe?r 8t he
pol yami de SquEﬂﬁf@efsiQe$¥@§P £3% 20822 88%y#ads containing

5 polyamide blocks and polyether blocks having units

distributed statistically.

Polymers containih§ polyamide blocks and
polyether blocks are described in Patents US 4,331,786,
US 4,115,475, US 4,195,015, US 4,839,441, Us 4.864.014.

10 Us 4,230,838 and Us 4,332,920.

The polyether can be, for example, a
polyethylene glycol (PEG), a polypropylene glycol (PPG)
or a polytetramethylene glycol (PTM@). The latter is
also known as polytgtrahydrofura; (PTHF) .

15 Whethér the polyether blocks are introduced
into the chain of the polymer containing polyamide
blocks and polyether blocks in the form of diols or
diamines, they are known for simplicity as PEG blocks
or PPG blocks or alternatively PTMG blocks.

20 It would not be departing from the scope of

| the invention if the polyether blocks contained
different units, such as units derived from ethylene
glycol, from propylene glycol or alternatively from
tetramethylene glycol.

25 The polyamide blocks preferably comprise the
same units as the polyamide (a).

The polymer containing polyamide blocgs and
polyether blocks praferably comprises a single type of



5 preférably between 600 and 5000. The M mass of the pol yether sequences

I s between 100 and 6000 and preferably between 200 and 3000. 5

The pol yners cont ai ni ng pol yam de bl ocks and pol yet her bl ocks can al so
conprise units distributed randomy. Thesg pol ymers can be prepared by the
si mul t aneous reaction of the polyether and’the precursors of the pol yam de

bl ocks. 5 9L .. pol vetherdial , ca |
err] amno acREYAMLAS HAFEE Tk s PELIFAe " hous, on o Tie lh R bRy

presence of a | 4 ¥$gﬁ I ' a] L00pa
.essentially polye HE? ocC gi%%%&%%Tjgﬁg eXgF%E%ng?Lthﬁgﬁggg? agpeslength
but also 15 teced i SAS PEME b Sks Whi ch have reacted randonly, :
distributed statistically along the polynmer chain. These polynmers contain

pol yani de bl ocks and pol yet hes #186KSosdiBLECEot 8% & mEkBaL8 HEOWMbhE .
copol ycondensati on of polyam de and pol yet her sequences 20 pr epar ed

bef or ehand ®r fgsipmess ngbetaining rpoljanideckobks, ahdr peigepher Shore D
har dnesses whi ch can be

blocks.

Advantageously, the polymer containing
polyamide blocks and polyether blocks is such that the
polyamide is the major constituent by weight, that is

10 to say that the amount of polyamide which is in the
form of bloqks and that whiqh is optionally distributed
statistically in the chain represents 50% by weight.or
more of the polymer contaihing polyamide blocks and
polyether blocks. Advantageouslé. the amount 6£

15 polyamide and the amount of polyether are in the ratio
(polyamide/polyether) of 50/50 to 80/20.

| Preferably, the polyamide blocks and the
polyether blocks of £he-same pblymer (B) respectively
have mgsses Mn of 1000/1000, 1300/650, 2600/1000,

20 2600/650 and 4000/1000.

The ﬁolyolefin (C) is a polymer comprising
olefin units, such as, for example, ethylene, propylene
or l-butene unifs or any other a-olefin unit. Mention
may be made, by way of example, of:

25 - polyethylenes, such as LDPE, HDPE, LLDPE,
or VLDPE, polypropylene, ethylene/propylene copolymers,
EPRe (ethylene/propylene rubber) or alternatively éE

metailocenes.



bet ween 20 and 75 and advant ageously between 30 and 70 and an intrinsic
viscosity between 0.8 and 2.5, neasured in netacresol at 25[err]C 25
Whet her t he pol yet her bl ocks derive from pol yet hyl ene glycol, from

pol ypropyl ene gl ycol or from pol ytetranethyl ene glycol, they are either
used as they are and copol ycondensed mﬁthapolyanide bl ocks contai ni ng

IR B R LR R A SRR S
e Yo" SO0 AL R S8 AR S St ok
e e S s aptlsalb s oL rets) cotsek 10
4,331, 786, US dbpbhymibhrs, Styrete/ byl e ipfogyTdie/ tbyfelbibddx
S copolymers or ethylene/propylene/diene (EPDM) block
copolymers,

- copolymers of ethylene with at least one
product chosen from the salts or the esters of
unsaturated carboxylic acids or the vinyl esters of

10  saturated carboxylic acidg. _ .

The polyolefin (C) is advantageoﬁsly chosen
from LLDPE, VLDPE, polypropylene, ethylene/vinyl
acetate copolymers or ethylene/alkyl (meth)acrylate
copolymers. The relative density ;an advantageocusly be

15 between 0;86 and 0.965 and the melt flow index (MFI)
can be between 0.3 and 40;

The functionalized polyolefin (D) is é
polymer comprising a-olefin units and epoxide or
carboxflic acid or carboxylic acid anhydﬁide units.

20 Mention may be made, by way of example, of
the above polyolefins (C) grafted with unsaturated
epoxides, such as glycidyl (meth)acrylate, or with
carSoxylic'acids, such as (meth)aérylic acid, or
alternatively with unsaturated carboxylic acid

25 anhydridea, such as maleic anhydride.

Mention may also be made of:

- copolymers of ethylene, of an unsaturated

epoxide and optionnlly_of an unsaturated carboxylic



10 US 4,230,838 and US 4, 332,920. The polyether can be, for exanple, a

pol yet hyl ene gl ycol (PEG, a polypropylene glycol (PPG or a

pol yt etranet hyl ene glycol (PTM5. The latter is also known as

pol yt etrahydrof uran (PTHF). 15 Whet her the pol yether bl ocks are
I ntroduced into the chain of the pol yner @ontaining polyam de bl ocks and
pol yether blocks in the formof diols or diamnes, they are known for
sinplicity as #EHZ besker or sPLtbpocRf arsatusated ¢arhorylicbredlds. 20

It would not be departing fromthe scoge of the_invention if the_polyether
bl ocks cont ai fetPYH feskeR: These axechias sxpERlEer PYBYLLRSAVARNH ene

gl ycol, from propyl en | ycol _or alternatively fromtetranethyl ene glycol.
25 a9?%%iﬁf§§ﬁ¥ﬁéyblSEEEhb?EFg}ﬁﬁFy°EB YPSESt RE sane units as
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5 copolymers,

- topolymers of ethylene, of an unsaturated
carboxylic acid anhydride and/or of an unsaturated
carboxylic acid which can be partially neutralized by a
metal (Zn) or an alkali metal (Li) and optionally of an

10 unsaturated carboxylic acid ester or of a saturated
carboxylic acid vinyl ester. Theseée are, for'example,
ethylene/vinyl acetate/maleic anhydride copolymers or
ethylene/alkyl (meth)acrylate/maleic anhyd:ide
copolymers oxr alterpatively eﬁhyiene/Zn or Li

15 (meth) acrylate/maleic anhydride copolymers, _

- polyethylene, polypropylene or ethylene-
propylene copolymers grafted or copolymerized with an
unsaturated carboleic acid anhydride and then.'
condenéed with a polyamide (or a polyamide oligomer)

20 which is monocaminated. These products are described in
EP 342,066. .

The functionalized polyolefin (D) is
advantageously chosen from ethylene/alkyl
(meth)acrylate/maleic anhydride copolymers,

25 ethylene/vinyl acetate/maleic anhydride copolymers or
ethylene-propylene copolymers, mostly formed from
propylene, grafted with maleic anhydride and then |
condensed with monoaminated polyamide-6 of monoaminated



7 pol yam de bl ock and a single type of polyether block. Use is

advant ageously made of polyners containing PA-6 bl ocks and PTMG bl ocks. It
is al so possible to use a mxture of two 5 polyners containing pol yam de
bl ocks and pol yet her bl ocks. Advantageously, the polyner containing

pol yam de bl ocks and pol yet her bl ocks is égch that the polyam de is the
maj or constituent by weight, .that is 10 to say that the anopunt of
polyanide'mhicﬁaP§°¥ﬁ°Fﬁg PLiEPBETEF ocks and that which is optional ly

the polymer cont ai ni ng phFOARFABLEr olR) SRuSBoRyBYREFdeaREE T o 7
Ao 020U Y ) SR 1T P ST A GuRID el 0 S 7
PoLYar 1ok SB8 BUouBELAE Bt gihon ! s gy 8 o

5 by weight of maleic anhydride.

The alkyl (meth)acrylate can be chosen from
methyl acrylate, ethyl acrylate, n-butyl acrylate,
isobutyl acrylate, 2-ethylhexyl acrylate, cyclohexyl
acrylate, methyl methacrylate and ethyl methacrylate.

10 The proportions by weight of the various
constituents are advantageously:

50 = A + B s 80% and 20% = C + D s 50%, the

total being 100%.

Accordiﬁg to another f;rm of thg invention,

15 the propoftiong of A + B are such that
| 0.06 = A/B s 15 and preferably 0.5 s A/B =
1s5. |

The amount of (D) depends on the number of
functiénal groups which it carries and oﬁ their

20 reactivity.

If (D) carries few functional §r6ups, a.
larger amount of it is needed.

As regards copolémers having from 1 to 10$ by
weight of maleic anhydride, of glycidyl methacrylate or

25 of (meth)acrylic acid, D can be such that

0.1 s D/C = 0.5.

Compositions ﬁhich are particularly preferred
are such that:



20 2600/ 650 and 4000/ 1000. The polyolefin (C) is a polymer conprising’
olefin units, such as, for exanple, ethylene, propylene or 1-butene units
or any other [err]-olefin unit. Mention may be nade, by way of exanple, of:

25 - polyethyl enes, such as LDPE, HDPE, LLDPE, or VLDPE,
pol ypropyl ene, et hyl ene/ propyl ene copol ymdds, EPRs (ethyl ene/ propyl ene
rubber) or alternatively PE netall ocenes, 8 -

styrene/ et hyl ene- but ene/ $8%¥r énd *SBBS 89%ck copoldffers C + D = 45%
styrene/ but adi ene/ styrene_(SBS) hl ock copol ynmers, styrene/isoprene/styrene
(SI'S) block copol yners, H‘%r &R&Rdt RAiagk - yl ene/ styrene bl ock 5

copol yners or ethyl ene/ pbo%yLerzle/ di qu.’n( EPDM bl ock copol yners,
copol ynmers of ethylene wth at East e product chosen fromthe salts or

the esters of 0.2 s D/C = 0.4.

5 : (A) being PA-6 or PA-6,6

(B) being a copolymer containing PA-6 blocks

and PTMG blocks

(C) a VLDPE

(D) an ethylene/alkyl (meth) a‘crylatelma.leic

10 ‘anhydride copolymer.

Other preferred compositions are such that:

the proportions of (A), (B), (C) and (D) are
the same as above and: ’ |

(A) being PA-6 or PA-6,6

15 (B) being a copolymer containing PA-6 blocks
| and PTMG blocks

(C) polypropylene

(D) an ethylene-propylene copo-lymer, mostly
formed from propylene, grafted with maleic anhydride

20 and then condensed with monoaminated polyamide-6 or
monoaminated caprolactam oligomers.

These compositions of the invention can also
comprise fillers, flame-refardahts, release or
antiblocking agents, antioxidants or agents for

- 25 combatin§ U.V. radiation.
. These compositions are prepared by mixing in

the molten state (t:ﬁin-screw, Buss single-screw)



unsat urated carboxylic acids or the vinyl esters of 10 sat ur at ed

carboxylic aci

(meth)acryl ate copol yners.

ds. The polyolefin (C is advantageously chosen from LLDPE,
VLDPE, pol ypropyl ene, ethyl ene/vinyl acetate copol yners or ethyl ene/al kyl
The rel ative density can advantageously be 15

bet ween 0.86 and 0.965 and the nelt flow1&dex (MFlI) can be between 0.3 and
onal i zed polyolefin (D) is a polynmer conprising [err]-olefin

40. The functi

units and epoﬂ%@%ﬁ’-%r%x%? cugeal bechnigues| feraa;haraﬁn}asn:éemm ts.

Mention may be nade, xa of the, above polyolefins (O
grafted with unsaturatedwg%OQ?ngcggﬁcﬁ°§§a§bePﬁyP1Eﬂe?ﬁf&BVﬁF&Fe

carboxylic aci

unsat ur at ed cé%gg§ %Eh €i+énﬁthg€gﬂﬁgﬂf? gtgu g égﬁQS%% ﬁﬁy&ﬁide

Mention may al

" epoxi de and op ,0%{%&&8%”%% afé’l—%{*@ééd"f }é §@%en8f;h Da4ngaLYy at ed

- good resistance to bending.

S

10

15

20

25

The film of the invention can be prepared by
mixing the products (A) to (D) in the molten state,
followed by extrusion blow-moulding or extrusion in a
flat or cylindrical die. The impact strength incréases
with the amount of (B).

| The thickness of the films can be between 10

and 300 um.

The Applicant Company has discovered that the
compositions for manufacturing tﬁe films of the
invention can be obtained in the extruder which feeds
the device for manufacturing the f£ilm.

It is sufficient to feed the extruder with
the products (aA), (B), (C) and (D), without it being
necessgry to mix them beforehand or to piepare

masterbatches.

Examples

In the fﬁllowing examples:

PA-6 denotes: a polyamide-6 with an KFI
of betweeﬁ 17 and 20 (at
235°C/2.16 kg)

Pebax 1 denotes: a copolymer contaiging

?A-G blocks with an Mn of

20

or with



9 acid ester or salt or of a saturated carboxylic acid vinyl ester. These
are, for exanple, ethylene/vinyl acetate/glycidyl (meth)acrylate copol yners
or ethylene/al kyl (nmeth)acrylate/glycidyl (neth)acrylate 5 copol ymers, -
copol ynmers of ethylene, of an unsaturated carboxylic acid anhydri de and/or
of an unsaturated carboxylic acid which d@ be partially neutralized by a
metal (Zn) or an alkali metal (Li) and optionally of an 10 unsaturated
carboxylic acid ester or of a saturated carbf&|3nd RTHG hIgskeswith These
are, for exanple, ethylene/vinyl acetate/mleic anhydride copol ymers or

et hyl ene/ al kyl (neth)acryl ate/ nal eic anhydr?’ﬂé“bcﬂ%l%%rgaﬁn%l?er natively

b0l yet hyl ene.  pol ypropyl one or et hyl ene. probeis AbTHSREre cra 184 or
copol yneri zed with an unsaturated carboxyliéhegﬂéLngQEk¢£§%gQPt§th
5 1.38, measured in meta-
cresol at 25°C for an
initial concentration of
0.8 g/100 ml,
VLDPE denotes: a polymen of very low
10 density 0.900 and with an
MFI of 0.8 (190°C/2.16
kg) ,
Lotader 1 denotes: an ethylene/butyl
acryiate/maleic annydride
15 copolymer with a |
composition by weight of
90.9/6/3.1 and with an MFI
of 5 (190°C/2.16 kg),

PP denotes: a polypropylene with an

20 | . MFI of 1.5-2 (235°C/2.16
kg) .,
BC denotes: an ethylene/propylene

backbone copolymer
containing 12% by weight
-25 of ethylene graftéd with
maleic anhydride (1% MAH
with respect to the |
backbone) and then



condensed with a polyam de (or a polyam de oligoner) 20 which is
nmonoam nat ed. These products are described in EP 342,066. The
functionalized polyolefin (D) is advantageously chosen from et hyl ene/ al kyl
(meth)acryl at e/ mal ei ¢ anhydri de .copol yners, 25 et hyl ene/ vi nyl
acet at e/ mal ei ¢ anhydri de copol yners or- et4l ene- propyl ene copol yners,
nostly formed from propyl ene, grafted with nmal ei c anhydride and t hen
condensed with nonoam nat ed pol yam de-6 or esondensadtwidth al0 caprol act am
oligoners. Preferably, (D) is an ethylene/alkyl (neth)acrylate/maleic
anhydri de copol ymer conprising up to 40% bymeePamingted| RRPTPARECHRECry| at e
and up to 10%5 by wei ght of sl eic anhydride. The glkyl gneth)acr | at e
can be chosen frommethyl acrylate, ethyl atigomer Wikl ¢ dsgrgeacs

polymerization of 22, the
5 ' amount of these oligomers
being 25% with respect to

the backbone.

le 9
Films with a thickness of 55.ym were
10 manufactured. The composition is reported in Table 1.
The proportions are by weight.
These f£ilms were conditioned for 48 hours at
23°C in an atmosphere with a rel;tive humidity " (RH) of
50%. |

15 . The tests are reported in Tables 2, 3 and 4.



i1 sobutyl acrylate, 2-ethyl hexyl acrylate, cyclohexyl acrylate, nethyl
nmet hacryl ate and et hyl nethacrylate. 10 - The proportions by
wei ght of the various constituents are advantageously: 50%[err] A+ B
[err] 80% and 20%[err] C+ DJ[err] 50% the total being 100% According to
another formof the invention, 15 the ptbportions of A + B are such that
0.06 [err] A/B [err] 15 and preferably 0.5 [err] A/B [err] 15. The anount
of (D) depends on the nunber of functional groups which it carries and on
their 20 reactivity. If (D) carries few functional groups, a |arger
amount of it is needed. As regards copd3R¥® st having from1 to 10% by

wei ght of mal ei ¢ anhydride, of -qglycidyl nethacrylate or 25 of
(meth)acrylic acid, D can be such that 0.1 [err] DDC[err] 0.5.

Conposi tions \ﬁh-l-e-h-a-r-e--pa-r-t- . prefery such-t-hat.:
1| 2 3 | 4 5 6 | 7 8 9

PA-6 100| 65 62 |58.5|55.5| 65 |58.5| 52 |45.5

Pebax 1 5 10 15 10 20 30
PP 27 24 |21.5] 19
5 VLDPE 25 | 23.5]22.5| 21
BC ‘ 8 7.5 1 6.5 ]| 5.5
Lotader 1 10 | 9.5 9 | 8.5
1 ,

z 100|100| 100 | 100 | 100 100 100 | 100 | 100




55%[err] A+ Blerr] 80% - 20%[err] C+ D J[err] 45%the total being
100% 0.5 [err] A/B[err] 15 0.2 [err] DC[err] 0.4. 5 (A
being PA-6 or PA-6,6 (B) being a copol yner containing PA-6 bl ocks and PTMG
bl ocks (C) a VLDPE (D) an ethylene/al kyl (neth)acrylate/ maleic 10

anhydri de copolynmer. Qther preferred conpb€itions are such that t he

proportions of (A . (B), (Q and (D) are the sa as_ahave _an (A) being
PA-6 or PA-6,p 15 B) bung]; al copQj v ngr don{ ai i np jA—E bl ocks
and PTMG bl ocks |[(O) pal ypropylend () an ¢t hylrehe-|pr dpyll etig cppd yrer,
nost |y
(=] mn| un L W] Ol N
o
o S EE ST IR
- 3
(=] nj] n <] o] ©
(=4 | ¢ W] O] N
* el |33 olel = | A Al A
- ~
(= mni n L ~] vl ©
(<)) ] N
" gl | 3@ ol S| |43
o~ " 0
o
3 o 0
o = o ol o] « ol o| v
[ ~ o X 8 o} n| v o =
o b ©
of |ow HEEREEE
L] .
= 3 o
] 9] i)
i ¥ o
o| © o | M
— M| M © ol
2 8 o o
g |al | |9 & gl :
. ' w “ gl
- &l & | '@
o o| © N n.J ol @ o] o
) ] = N St 3 8l 3
i WEEEREEE
ol g ol o al 8| §| 5 8| 5| &
b o ¢ o . . g. . .
o| 8 wi| ot M E 8| =l o| |
1K LI HEEEFIREEE
ale 2 HEIRE wl 8| &




formed from propyl ene, grafted with mal ei ¢ anhydri de 20 and t hen
condensed wi th nonoam nated pol yam de-6 or nonoam nat ed caprol act am

ol i goners. These conpositions of the invention can also conprise fillers,
flame-retardants, release or antiblocking agents, antioxidants or agents
for 25 conmbating U. V. radiation. Theseigonpositions are prepared by

mxing in the nolten state (tw n-screw, Buss single-screw) 12 according
to the usual tec nlqueF éor'fﬁernop asgrqgs. [In plTdan TPRNY hgds al so
di scovered that theffi| n® nmgnuflact uf edi wilt h {t he¢ conpodi tilon$ of the
I nvention have very goadj npactl streng IrAtgaq.c‘\‘/,rySQCO‘qlI resig apce fto
bending. The filf ol the8) nvent|li on £an| be prleparefl by [mYicd ¥hé product s
(A) to (D) in the mpltergptgte,| fol|owed by lexqru$i on |bl gw- frou| di hg for
extrusion in a o
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flat or cylindrical die. The inpact strength increases 10 with the anount
of (B). The thickness of the filns can be between 10 and 300 [err]m The
Appl i cant Conpany has di scovered that the conpositions for manufacturing
the filnms of the 15 i nvention.can be obtained in the extruder which feeds
t he device for manufacturing the film It is sufficient to feed the
extruder with the products (A), (B), (O_.and (D), without it being
necessary to m x them.beforehand or to p}%pare 20 mast er bat ches. Exanpl es

In the foll ow ng"EXRENPTEST P& Gs UETJOT €S — pgtyamde=8ywith an MAl of
between 17 and 20 (at 2p %< e % - o R3p[err]C 2.16 kg)
Pebax 1 denot es: h copol yrré‘I ;?ont ai nLng PA-é:b'Iccks vm'-itﬁ' an vn of
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-13 1300 and PTMG bl ocks with an Mh of 650 havi ng a Shore D harq'pm HEETWS BEEN

and an Wof 5 PLAGED
measured in nmeta- cresol _at 25[err]C for an initial concentra‘%nn

g/ 100 rri : a polynmer of very low 10 :
density “wm“l‘mm! m MFI of 0.8 (19 2. 16 kg), Lotader 1 denotes: an
et hyl ene/butyd &cr¥l at e/ mal ei ¢ anhydride 15
copol ymer with a conposition by wei ght QIAXME 9/6/3.1 and with an MFl of 5
(190C/ 2. 16 kg), PP denotes: a pol ypropylene with an
1. Films c;mposed of compositions comprising:
- at least one polyamide (A)
- at least one polymer (B) comprising polyamide blocks
S and polyether blocks -
- at least one polyolefin (C)
- at least one functionalized polyolefin (D)
and such that the impact st:r_éngth (Dart Test) is
greater than that of a £ilm containing the same .
10 propo:;ticns of (a), (C) and (D) but not containing (B).
2. | Films according to the preceding claim in
which (A) is PA-6 or PA-6,6.: .
3. . Films according to either of the prec"éding
claims in which (B) is a copolymer containing PA-6
15 blocks and PTMG blocks. |
4. Films according to any one of the preceding
claims in which (C) is chosen from LLDPE, VLDPE,
polypropylene', ethylene/vinyl acetate copolymers or
ethylene/alkyl (meth)acrylate copolymers.
20 5. Films according to any one of the preceding
claims in which (D) is chosen from ethylene/alkyl
(meth) acrylate/maleic anhydride 'copolymers,
ethylene/vinyl acetate/maleié anhydride copqumers or
ethylene-propylene copolymers, mostly formed £rom

25 propylene, grafted with maleic anhydride and then

condensed with monoaminated polyamide-6 or monoaminated

i

caprolactam oligomers.

This Sheet Has Been R.
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20 MFI of 1.5-2 (235[err] 2 IQIS<9HE513§@S (BFEN

n_ et hrl ene/ propyl ene backbone copol yner coptai mm;_g;L%\

vvel ght 25 “!Iluuulliimuull of ethylene graft et—w-th
anhydri de

ect to the backbone) and then 14 condensed
W th a nonoam nat ed capro actamoligomer 20th a degree of polynerization of
22, the 5 anount of these oligoners being

25% wi t h respéet to the aﬁm@mom|m éne o the preceding
claims in which:

50% s A+ B = 80%
20% s C + D s 50%
5 the total being 100% (by weight).
7. Films according to Claim 6, in which (by
weight) :
0.06 = A/B = 15 and preferably 0.5 s A/B s 15
8. 'Films according to Claim 6 or 7 in which, by
10 weight: _ '
0.1 s D/C = 0.5.
9. 'Films according to any one of Claims 1 to 5
in which:
55% s A + B s 80%
15 20% = C + D s 45%
the total being 100% .
0.5 = A/B = 15
0.2 s D/C s 0.4
(a) be.’;.ng PA-6 or PA-6,6

20 (B) being a copolymer containing PA-6 blocks and PTMG
blocks

(C) a VLDPE

(D) an ethylene/alkyl (meth) acrylate/maleic anhydride

copolymer. |
25 10. Films accprding to any one of Claims 1 to 5

in which:

55%51\48580%

20% s C + D s 45%

This Sheet Has Been Rerlac




Filns -with a thickness of~—55 [err]mwere 10 manuf act ur aTHl§ E;qrrmgggwrr

S reporte proportlons are by weight. These
condi ti oneMﬂ”ﬂﬂﬂﬁH“u 23[ err]Cin an atnosphere wi tih.a rB ﬁf‘.‘@'

hum dity ( The tests are reported in Tables 2, 3
and 4. TabI el1l 4 21 6 7 8 9 PA-6
100 65 58.5 55. 5 65 58.5 52 45.5 Pebax 1 5 10
15 10the 20tal Beidld 100% 27 24
21.5 19 5 VLDPE 25 23.5 22.5 21 BC

8 7.5 6.5 an8.50L5txd&/B s 15 10 9.5 9 8.5 100 100 100 100
100 100 100 1000 zlng/c < 0.4
(A) being PA-6 or PA-é,S
5 (B) being a copolymer containing PA-6 blocks and PTMG
blocks
(C) polypropylene
(D) an ethylene-propylene copolymer, mostly formed
from propylene, grafted with maleic anhydride and then
10 condensed with monoaminated polyamide-6 or monoaminated

caprolactam oligomers.

This Sheet Has Been R‘eﬁaced '




16 [erT] 17 [err] 18 [err] 19 What is clainmed is: 1. Afilm

having a thickness and an |ﬁpact strengt?é)ﬁhereln the fléik$%%&%%iﬁﬁiﬁEEN

conposition which conprises: 5 a pol yam de-
pol yam de-6, 6 as pol yam de (A), | REPLACED,

22

ABSTRACT

FILMS BASED ON POLYAMIDES AND ON POLYOLEFINS

The invention_relates to films camposedlof
compositions comprising:
- at least one polyamide (a)
- at least one polymer (B) comprising polyamide blocks
and polyether blocks |
- at least ome polyolefin (C)
- at least one functionalized polyolefin (b)
and such that the impact strength (Dart Test) is
greater than ﬁhat of-a-film containing the same

proportions of (a), (C)'and (D) but not cdntaining (B).

This Sheet Has Been Reﬂlaced
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(b). a copolynmer containing polyam de-6 bl ocks and pol yt etranet h)ﬂ%ﬁ[ 5‘6—(}
gl ycol bl ocks—as—potymer—(B)5—(c). a polyolefin (C selected froma v?}és

| ow density pol ypr opyl ene, and 10 (d). a (
functional i i Hﬁ uaﬂ ) chosen fromthe group consisting of an
et hyl ene/ aI s e/ mal ei ¢ anhydride copol yner; an ethyl ene/ vinyl

acetate/ mal ei c anhydride copolyner; and an ethyl ene- propyl ene copol yner,
nostly formed from propylene, grafted w t1 mal ei ¢ anhydri de and then

condensed wi th nonoam nat ed pol yam de-6 or nonoam nat ed
caprol act am ol i gonenghat'i¥ elafthed b2 err | A+B[ err]80% 20%err]CtDerr] 45%
A+B+C+D=100% (by weight), 1.52[err] A/ Blerr]15, 20

0.2[err]D/Cferr]0.4; and wherein the inpact strength determ ned by a Dart

Test is greater than, thai fifn Ravii mtﬁneme%brunagaﬁ a8 3Reytl PRhdreM el (A
(© and ?D) bu}_ not contai ni ng [I% he fil Irﬁibaccord’lﬁt%g to cﬁg‘?‘?nl

wherein 25 m comp I'ﬁ?sw&ﬂoé 'Pﬂw(hli"f' ‘E°§"F15'§¢§/propyl ene, and the
functionalsi zed pol ygd)e4 palyém)de@oﬁélp&yéwderses BS Bélyérﬁia@ (&fpol ymer, "nostly

formed from propyl erﬁ a go&ol}rﬁgr ggn%a?mrrlr; })gl;/acm%g-g blocks and polytetramethylene
glycol blocks as polymer (B),
(c). a polyolefin (C) selected from a very low density polyethylene and
polypropylene, and
10 (d). a functionalized polyolefin (D) chosen from the group consisting of
an ethylene/alkyl (meth)acrylate/maleic anhydride copolymer; an
ethylene/vinyl acetate/maleic anhydride copolymer; and an ethylene-
propylene copolymer, mostly formed from propylene, grafted with
maleic anhydride and then condensed with monoaminated polyamide-6
15 or monoaminated caprolactam oligomers; wherein
' 55%<A+B<80%,
20%<C+D<45%,
A+B+C+D=100% (by weight),
1.52<A/B<15,
20 0.2<D/C<0.4; and wherein the impact strength determined by a Dart
Test is greater than that of a film containing the same
\ -proportions of (A) (C) and (D) but not containing (B).

2. The film according to claim 1 wherein
25 the polyoleﬁn (C) is polypropylene, and
the functionalized polyolefin (D) is an ethylene-propylene copolymer,
mostly formed from propylene, grafted with maleic anhydride
and then condensed with monoaminated polyamide-6 or
monoaminated caprolactam oligomers.
30 |
3. The film according to claim 2, wherein the impact strength as
determined by the Dart Test NFT 54-109 Method A is > about 194 g.
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and then condensed wi th nonoam nat ed pol yam de-6 or nonoam nat ed
caprol act ameHgomrers—30 37 . The filmaccording to claim2, wherein the

| mpact ‘stren hagd by the Dart Test NFT 54-109 Method Ais [err]

aboeut 194 g|mﬂu%ﬂni@nm‘nm filmaccording to claim1l1, wherein the inpact

strength as 8/ e Dart Test NFT-54-109 Method B is [err] about

1250 g. 5. The filmaccording to claim1l, wherein the polyolefin (C is

ab very | ow density polyethyl ene andsghe functionalized polyolefin (D)
A

is an et hyl ene/al kyl (neth)acryl ate/ mal el ¢ anhydri de copol ynmer. 6.
fil mhaving a thickdess @he fim taseordingrterdgdiim, 1,vwkereinnthehimplct strengtipesses a

CTPos L Lon, B ERERE et Do st oS Rk A iR FasEhy " O (V-
pol yt etranet hyl ene gl ycol blocks, (c) at |east one polyolefin (C, and (d)
at Teast one functi gnali zed (ol KoL Shigo' Bhint ROGRBre] B8 h5oidh?t®) i a
5 very low density polyethylene and the functionalized polyolefin (D) is an
ethylene/alkyl (meth)acrylate/maleic anhydride copolymer.

6. A film having a thickness and a tear strength, wherein the film
comprises a composition which comprises:
10 (a) at least one polyamide (A),
(b) at least one polymer (B) comprising polyamide-6 blocks and
polytetramethylene glycol blocks,
(c) at least one polyolefin (C), and
(d) at least one functionalized polyolefin (D) chosen from the group
16 consisting of ethylenefalkyl (meth)acrylate/maleic anhydride
copolymers, in which:
55%<A+B<80%,
20%=<C+D<45%, ‘
A+B+C+D=100% (by weight),
20 1.52<A/B<15, and
0.2<D/C<0.4; wherein
(A) is polyamide-6 or polyamide-6,6, and
(C) is a very low density polyethylene (VLDPE),
and such that the film's tear strength is greater than that of a film
25 containing the same proportions of (A), (C) and (D) but
not containing (B) providing that both tear strengths are
determined by an identical method.
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15 < consisting of ethylenefalkyl (nmeth)acrylate/ maleic anhydride
copol yners, in which: 55@¢err]A+B[érr]80@b 20% err] C+D err] 45%
A+B+C+D=100% (by wei ght), 20 1.52[err]A/B[err] 15, and )
0.2{ferr]DCerr]0.4; wherein (A is polyamde-6 _or polyam de-6,6, and (O
is a very low density polyethylene (VI€3PE), and such that the films tear
strength is greater than that of a film25 cont ai ni ng
t he sane proportions of (A, (C and (D) but not containing (B) providing
that both tear strengths are deter fABEERBETan i dentical met hod.

FILMS BASED ON POLYAMIDES AND ON POLYOLEFINS

N The invention relates to films composed of
compositions comprising:
- at least one polyamide (A)
- at least one polymer (B) comprising polyamide blocks
and polyether blocks
- at least one pelyolefin (C)
- at least one functionalized polyoiefin (b)
and such that the impactlstrength (Dart Test) is
greater than that of a £ilm containing the same

proportions of (a), (C) and (D) but not containing (B).
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