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TUBE BLOW COEXTRUSI ON 5 10 15 20 25 30 35 [Field of the Inve;immﬂ m@@ mm
present 'invention relates to a process for manufacturing fil

techni que of tube bl ow coextrusion. Thin thernnplastlc pol ymer fif¥Eare
usual | y obt ai ned bg t he bl ow extrusion Rroces whi ch_consists in
extrudi ng, general PROGEGEr BOR MANHEAGEURENG; EIEUE B¥r TVRECBERWan annul ar
di e, the extrudate being sinultaneaoddyrrugioad | ongitudinally by a pulling
device, usually conprising rollers, and inflated by a constant vol une of
air trapped between the die, the pulling systemand the wall of the tube.
The infl at ed [fFulkad alfseheallhednaibullbl e, is generally cooled by an air
blowing ring on | eaving the die. The bubble, laid flat, is wound up, either
in tube formor, after cutting, as two separate filns. [Prior Art and
Techni cal Problen] PahentorERans Boveriidmi nelahas, tion & Her s ofor

sem crystal | Hé‘?ﬁ?ff' lé't%r%'gynﬂfmst lf!ﬁsﬁ.nthb@lgl QW BN OBF prt%%SSbwwat t he
very least tric not” i npossi ble to use. In this case,_ the forces

i nvol ved, sum%mﬁéoalul | TR or BRErTARLRREEF naPORYEETUr £ 4410 he®bEBbbl e,
gravity and e 15,07 195 & aBp! itk te16k extrudabe Wiasedmchanical
strength is very low. This results j.n significant efornatlo%lof t he
bubbl e, 18adiGe§sétthe b7 mat i dﬁdﬁﬂq nkl eSERRTRhEY £ i | RPYFFES t he Bubbl e
has been | ai ctrfératqpl@miltco tded yormrpl etteralzgencen ofamomtaol @fet hethe

di stribution of fi hicknes r 1his1patent EP
278 804 con5|§?§' %ﬁ? tﬁ%ﬁvggg%fru3|oﬁﬁbroégsﬁggght%%extrdgln9 t he

senlcrystalHauaﬁdlﬁxhqxﬂ@ﬁMNCQMtrv$p41ﬁ¥rnﬁﬁmﬁxi%lm@5|ﬁohk?éﬁv san

I nconpat i bl e,; M SUN By Way é&%ta@%t%mﬁ% b&@bbﬁrhacsf&e;%a cpetpdeand | aid
- 4 flat, the two extruded filns are recovered seggﬁ%tggy gg conyventi onal

means, suBh éél%yd%%pa‘lﬂa?ep\‘fhlﬁdi“ﬁg IS4 HaFite e ekiRft es of
sem crystal | I'I'}fé POAFIRESE HEBEI, oralrmay &£l redleaobupillygani tesgandrabeir 5
copol yners, q es %ﬁz such ,as oI utylene ter phth%]aqlegeng Obhe

t

pol yet hyl ene | &te 8¢PE ¢ het’?9d cSBolfﬁg%s polypr opyl ene,
ponV|nylldemmﬁﬂlﬂnlkknduﬁﬂdus topobymeErsp, aﬁdth¢hyi@néuh9dfgxyapkyI est er
copol ymers (EVH) (ﬁﬁgﬁé[§é§ég;gguygymg astic resins that can be
used, nentlon nay be na i gh- préssure polyethyl enes, inpact

polystyr@ﬁe and plast|0|zed pol yvi nyl chloride. The single exanple shows a
bubbl e consi stpngh0faR Zna - rddAdiddn afrdMdmicoextruded with a 60 ~. un film

of 15 polyethylene. In the description, it is nmentioned that

Patent EP 278 804 explains that, in the case of

semicrystalline fluid polymers, this tube blow

25 extrusion process is at the very least tricky, if not

impossible to use. In this case, the forces involved,

such as the pulling force, the internal pressure in the

bubble, gravity and other forces are applied to an

extrudate whose mechanical strength is very low. This

30 results in significant deformation of the bubble,

leading to the formation of wrinkles in the film after

the bubble has been 1laid flat, and to the complete

absence of —control of the distribution of film
thickness.

35 The technique described in this patent EP

278 804 consists, using the blow coextrusion process,

in coextruding the semicrystalline fluid polymer with a

thermoplastic resin which is incompatible, in such a

way that, after the bubble has been cooled and laid
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the thickness of the filmof inconpatible thernoplastic resin

(pol yet hyl ene) must preferably be from1l to 5 tinmes the thickness of the
filmof the semcrystalline polyner. It is also stated in the description
that the 20 coextrusion of nore than twyg filnms is not excluded, but it is
not known what filnms these are. In addition, in this tec[mi ue the
pol yet hyl ene fflaitm cEtfoEWBe Qx<eddes of ¥1men RS (RRAFY i g?r?:’é? 271N

recycl ed becayse-divaoesort &esha nsbe nescesgasgpadditel weindisigghotls 25
anti oxi dants and UV stabil.,iz @B I f these additi ve are addegtgfﬂgtzo, t he
process, who$&S es§§HPF9Feﬁurgb is &b FEIRCE=a P Mol th

sem crystal | lpmeyn@nsnermentmcnonmaycmeednade (533 kabély’@fl‘od@sd@‘ld' abheiro

reduce thés t i cki Bl%b% Of th%o@?}%’s@:te{]ya ene g%&{n in grder f)glf,ﬁgg}geegg the

anount that Kas% € recycle as now been found that 1t IS 1Bosm
to produce, usinephthe latse @Hﬂﬂ/ e)@trmlmtlp\rb%%steae@mm%@h%rl BERY a

l'ayer of fluqropolyier r anchgo 1 e s of gapw%pppéﬂ@er f)é\lyvﬂ‘i?&@déﬂ@ Iayers
bei ng adj acent, 35 an a th|r | ayer o

an |ncongﬁ i ¥ Ega ed
either on t hé€l3wa dg RNGsitRe FAIRRIVEFRSy ner™dr S6RY L RBCS }?@ 9?{38 £ the
polymer (A). cHi@pol yredpd Aimdrdy be ammyowppl yner ambng exaﬁmbempatabﬂnephous

pol yner, that is to sa I S not ssary .sem cryst al ap%t 5

t hi cknes$0of ttr}%“}"a%;@rgtdfc i TedHpyat Pﬁf" SOy eT PESHot mr‘?élctéé%?ar ?gom one

to five ti mESnatchﬁ dﬂtll@i(gjlesgr@sﬁsmm pohpeniaylenes$ or iedady prhéveaysenef the

f 1 uor opol yrrer cent of it ynmer (A). The layer of 5
r’rlear acp% c?rbo a@ﬁ?{yl lbﬁl@

i nconpat i bl e en se t" has ‘al so been found that it is
possi bl e to produce, ’Ithﬁ rej e tepRmIl @vElee? uai BAPBlecesasigtingnpt

conpri sing aty | 285,018 1hAYSf B{pF| LIRS AERN vt:ﬂ.rttaammg;ﬁdlfﬂrs ef at
| east one Iayer of poI ynmer (A) 10 and a . layer of, i nconpatijble %‘ The

| ayer of 1PncdpafsBhel 1t y Faet ﬁ@ﬁcé'éﬁall&fled iY gr§ JACREERPEDt P8R of t he
i nvention] 15ttirélettﬁ)1<§ﬂ$tﬁéﬁsld$lﬁ/eme Oﬂlhel afeint:Omaapltb&esshfemmopﬁaafcact uring

afllmcorrpr|5| ayer I e t plastlc
f 1 uor opol yrrerrs 893 %Qy?ﬁf’e r{m\ﬁu c%rb%c%\/évg%x t'r B}g?ogrgnggsgga "t
fol | owi ng aretxnm(tt]nldedhlzﬁna$septfhe:r1'19atfJlleas@f ohke| a?@ﬂcéwsaalllne

t her nopl ast i CQSWéPPOW{TEE a&goafst'a%at 1qpecﬂ@yaésehﬁtp@hyeﬁat(/éhe b) or

at | east one of a thernoplastic fluoropolymer contai ni f| | ers and
optional R§ 25cegxtaasionrel Jreee W%r%‘ﬁ%l? ?‘SI a§eF°tc?X6rlu ed8t one

|ayeL of 3) pOitlyr@é tye]gc Hﬂtﬂnih ame&he exthydedeise e)re b)mradahadbﬂri n@ to one
anot her, a er of anot t erm) astic B 0_sQ

forms a |ayert }éjc)%/al‘,@ﬁtmtgu?he{"@oﬁ?l é’ <5F F%el af/%é sgtex ru&e% iR a) b)
or c), e) optaomaly,imnatkedfl ayet of (rrE&)stadbacmcytOdetdwebe@arWQatllton of

the layers ex e ) c o%%l t4 de ficem the |ayer
extruded in déééjghceiﬂéﬁer nop?asnfl ctq{peol )ne&rgé bei n%éltﬁﬁfoe%pat |sbl e with the

f | uor opoldpneramhioxhéapes yaed TR) S‘aﬂblbe§§é§se§faﬁ 2Er 64SELE 1¥EFe Ageh

sufficient tozqdea thereto, the process, whose essential purpose is
to produce a film of the semicrystalline polymer, 1is
complicated. It is therefore desirable to reduce this
thickness of the polyethylene film in order to reduce

30 the amount that has to be recycled.

It has now been found that it is possible to
produce, using the tube blow extrusion process, a film
comprising a layer of fluoropolymer and a layer of
another polymer (A), these two layers being adjacent,

35 and a third layer of an incompatible polymer placed
either on the same side as the fluoropolymer or on the
same side as. the polymer (A). The polymer (A) may be
any polymer, for example an amorphous polymer, that is
to say it is not necessary semicrystalline, and the



5 10 15 20 25 30 35 - 6 support the layers of fluoropolyner and/or of
polymer (A); after the coextrudate has been cooled, at |east the film
conprisi'ng:at | east one | ayer of a polymer chosen fromthernoplastic

}il uor0|)ool%/m(3rB;s and theI pglérrers (A) is_rgecovered by separation fromthe
ayers) o aile esci_rption of the inve on) Wth regard to the
quoroponneﬁthhm§SﬁsCﬁhdéh§té@derCH%ahnﬁﬂWP55F§iﬁrF%&VFﬁ Jﬁgl?g Cchain
g; ngﬁfnoneﬁgyﬁgﬁ@ﬁ?q@gsﬁﬂmfkﬁﬁiQﬂﬂg@ﬁnﬁ&aﬁmﬂiatMenghﬂcknest gfouhecapable

g in order to be rized an i.C ont.ain ttached

to this vinylCHRIEE 1D Ifag geé%Eﬂa?. omoga uo?%gﬁk{;?S ug or a
L!UO{O?:koxyégﬁpuﬂmaﬁﬂjﬁnenﬁ el &t ofhenpohpney nﬁhtlﬁhenhyyﬁé fade of

i ny uoride;  vinyl.,den I [ oet hyl ene (VF3
chlorotrifl uc}ﬂ'ioéaf‘}?y er]?gee( g}PI}I;:‘J)‘J"%f (1% g‘\éfela) %}etxl;?fllégle tgt raf | l(JOI‘ o)et hyl ene
(TFE); hexafl uor opr o emrs (PP, b@@ﬁflﬁmmﬂ athyt \}ltny‘-l% ReFRRIQUER as
per f 1 uor o( ﬂega(y Ayl s £ %"eﬁhépwgle ek |é5&fx%ﬁtd}y|piv’cbcf‘é/és) e4 het 1HPEVE)
and perfl uord(propyl viny et her (PPVE); perfluoro(l, 3dioxol e

per f 1 uor o( 2, zxmmmasﬁngl.etm<$@ﬂ% 5 (PBB); +#ESHrodifct ghupgpﬁéﬂgmer
CF2=CFOCF2CF {{:F3 in i@ 4GHzed N ohi £h I%a&S@ZE 1&:@&4 o EHEO/yMEHZ QBN or
CHZOPO3H; the product of forpula CFZ= QEEZ th%ﬂproqg of Eornula
F ( CFz }OnCHBEracr2a¥R whPEh HPEURT S S’hé‘” pfoduct of
formul a Rluﬂ%l%z:jma\/rpcc]hnm iiss wmmmaxratre(ctFZ)Z and z equals 1, 2,
3 or 4; the product of fornmula R30CF=CHz in which R3is F (CFZ) Z- and z is
1, 2, 3 or 4; perfluorobutylethylene (PFBE); 3,3,3-trifluoropropene and
2- trlfluoronetB@deﬁBdéBCﬁin¢3dnlﬂﬁwihprﬂﬂﬂﬁﬂﬁéo he fluoropol yner may be a
homr)]polyrrﬂ] Ior a copol37/rre'r6\d it may al so conprise non-fluorinated nononers
such as et hyl ene. vant ageousl t he fl uoropolynmer is chosen from
- vinylidéne fIuor|dENFVFEyeﬁ%%BpéPVﬁB%éoﬁnJeéﬁﬁﬁﬁyﬁﬁ?g pP£?8?56|3°r
cont ai ni ng atpidasdcOPridy aefghh @&Bmfyﬁmﬁgthe tepstyore heirg ofiosen from

hi fl I
{1111 bor ot hyPERERES %ﬁf%ﬁf?hex G BRRDTERLt (Trgyddotymers and

polymers (A), in which blow extru51on process:
U the follOW1ng are coextruded:
20 a) either at least one layer of a thermoplastic

fluoropolymer and at least one layer of a
polymer (A),
b) or at least one layer of a thermoplastic
fluoropolymer containing fillers and optionally
25 at least one other fluoropolymer layer,
c) or at least one layer of a polymer (A),
the layers extruded in a), b) or c) adhering to
one another,
d) a layer of another thermoplastic polymer (B)
30 so that it forms a layer adjacent to the
combination of the layers extruded in a), b) or
c),
e) optionally, another layer of (B) adjacent to
the combination of the layers extruded in a),
35 b) or c), on the opposite side from the layer
extruded in d);
) the thermoplastic polymer (B) being incompatible
with the f1u0r0polymer and the polymer (A) and

possesses an extrudate strength sufficient ¢to



- trifluoroethylene (VF3) honopol yners and copol yners, 10 - copolynmers, and
especially terpolyners, conbining the residues of the

chl orotrifluoroethylene (CTFE), tetrafl uoroethylene (TFE),

hexaf I uor opropyl ene (HFP) and/or ethylenge units and possibly VF2 and/or VF3
units. 15 Preferably, the fluoropolyner is a_polyvinylidene fluoride (PVDF)
homopol yrer. Advast@gesis| Fhet héapgbe has atV1eEeRPLYMEENGRAY/ ‘F’Forﬁ’goo Pa. s
to 2000 Pa.s, theg \51?,&@5_4 tiybei ng measured at 230C, with a shear rate of
100 s-1 usi ng a capl 20 ‘rheoneter. This s becaus§ uch V%ﬁgre wel |
suited to exfrusi &Ft&Fd toei ﬁiot?&‘ttlrblﬁlaﬁﬁul]aﬁ*‘ﬁg et €72 ‘f”@ e has a
viscosity rartgllengfilmmc&&@r&&mgt 0afl2Q@alRa. soné hd ayiescosit ya bpohgmaeasured
at 230C with shear rate of Q si_ng C eo 2 Thus,
t he PVDF\é\gsoI 21 CF der fﬁe br & rQno % 7%) S‘PJ)E}JiMrferer ectly sw ted
for this formolatmiess. Vi2h rleagarmleqwqm pddy nesepayation s heemantBefinity
with the fl uqr?,%?l LTl ffqu bei ng possibly able 30 to adhere to a | ayer of

f I uor opol yner exanpl es of polymer (A), mention may be made of

pol yur et hanes, polynmers havi ng bl ocks consisting of (nmeth)acrylate units,
and acrylic q@e}g@rﬁ}d FRiscaxpilon 0% the dmvan@ghiphqus pol yner. 35

Advant ageousl y (A is an acrylic polyner. This polyner essentially consists
of al kyl @neth)acrylate units and may al so include acid, acid chloride,

al cohol and anhydri devifuinctrieyeatd grioupsthdy ﬁ\hgyonocbp@kxanqmte nmehtsonigamy be

g?gedce)fsc?: Eggqueﬁa%%eaﬁncy& cﬁ)% ofﬂgilﬁﬁ ca k'yllec%]%g(%@cgg!t ﬁt =

edition in Vdleast, pagesn@gmex apbopAnvVdirom 6coprgesds 7siT@inNet i 8n may

al so be made f}popog_lyg@és abpabie | east ¢yonpigthese wid) actyl abes and
copol yners of at” | east one %rreth acrylate with | east one m?} L chosen
from acr ¥PoniRFivmeriFfhdpe B ef@T RGP op éﬁ%CtEYO\ﬂtcf@d: tPhe

proportion Oftl'(l@t h)ﬂww ag ouss, ataﬂ: easéasSO nohe. Aﬁuamageoasbm, (4) 10 is
PMVA. The WI F@Ol ume |ndex (&}rqrrel)({ he bet en 2 and 15 cnB/10 nin

neasur ed at Y1 9reRp ocf 338f]k Woul @ not be outsi de the scope
of the nventi on if (AE)yWaag todt b@caznﬁal@ndfofmoe{ltorﬂeef@st newe 1% avpy| ke

ol ymer s. Wil fe9aa Lbhe |EES e POLUERN sfile t HiSicadwant ageoys! y
i n a tion to

cont ai ns, uor opo ymer whi ch be the sane as that
of the | afer tofiflupmasidryiase optlﬁﬁaﬁ iy an ﬁ%lﬂﬁoérlr’?&é@r%%% er and

optional ly fi|d®#s) such asp-hEQE18x28BERy1EAEANI umt@ﬂx@efluﬂi@étalmren@‘
pol ymer (A) nmy_al so contain additi vef%such zﬁantl oXi da

st abi | i zers. haicr yl PEXRRDRRTORBAPY L8PS ar d1FFOF ex&Tl uofg raﬁlr]ﬁ'ff(}m or
bl ock copol yreimsy t retaieﬂseastmhneagonpeefludnmenetﬁhyoln st:yne]me elflteadi ene,

i soprene and EILM\;E?.)ﬁ %%%qb%%gpyngg Sﬁgﬁ\ acrgkggftrl | Sednd aldod

(et h) acryl at These acrylic i npact
nodi fi er §5rrayp@nrfsb1¢ﬂeo mm& i 3oL (A)etﬁéftraus@‘ft y h&rg e 9 Wt Poduced

during the po(h&’&?éié Li Ofb&ffj(xﬁ)r&(z pZ%@quﬂW'?-&ﬁQﬁéb’iLé’) duripxp)t;he
pol yneri zati on of ntheformof fine

particl es havig BhRC ‘il%*-ért ‘gﬁgg‘r’gﬁ\iggaﬁ@a&?@%‘g@g‘? Pﬂ%?%&l a3t it -
the particle B85igi Z®,Frs gengraldnyohessHbban br-. (IHza)rH’dﬂadvahbaq&mghiqr_
I R L P T e
with at most BOCPDI,GHeOCE=UF nyin mimortern aeduabpolynes s3ef 4 o 5; the
product of formula R;CH;OCF=CF; in which R; is hydrogen
or F(CF,), and =z equals 1, 2, 3 or 4; the product
of formula R30CF=CH, in which R; 1is F(CF2).- and
z is 1, 2, 3 or 4; perfluorobutylethylene (PFBE);
35 3,3,3-trifluoropropene and 2-trifluoromethyl-3 ,3 ,3 -
trifluoro-l-propene.
The fluoropolymer may be a homopolymer or a
copolymer; it H“may also comprise non-fluorinated

monomers such as ethylene.



but adi ene with at nost 30 nold of a vinyl nonomer. The vinyl nononmer may be
styrene, an al kyl styrene, acrylonitrile or an al kyl (neth)acryl ate. Another
core famly consists of the honopol yners of an alkyl 5 (neth)acrylate and
the copol yners of an alkyl (meth)acrylate with at nost 30 nolo of a vinyl
mononer. The al kyl (nmeth)acrylate is advantageously butyl acrylate. The
vinyl nononer may be Mtyanrrgecrslal kyl ghgr ehbuorerglvhe¥ri L€, BUP&8Pene or
i soprene. Thesdf),core may be conpletely or partly crosslinked. All that is
required is to add at_least_ difunctional ponomers during.the preparation of
the core; thesdIBRGARNE iR Yl &0 | r BANEBP JYRBE ) ngiylcpé’oéé’g‘@@ of

pol yol s, such asrdrdpdisine codt@imegr statleasnd sD5 ty meehyhol pfopaae
trimethacrylate.. O her difungtional nononers are, focrhoe | e, from

di vi nyl berzene, "% i vi nyl 6ER2EXESTvi nyl a@FYPdte and VITT net hacryfate. The
core can al so bthlwoststi fikesrdathyitereduci @GFENt 0 hiexalfy ugrabtriopy leneas a
conononer durin e 20 pol ygeri i urated f y onal no rs
such as anhydrig{eﬁsﬁo'f unsaturggtlléféﬁ%g?%g')?g%%ggaci ds, uﬁgit)‘urat ed cgcrﬂt;ﬁgxyl iC
aci ds and unsattettatlepomeduslenentTH imay be made, by way of exanple, of
mal efic anhydrigde,; s ((Btd@eF Ve AT aheoGibis naidacpd Biersthe 25
shells) are styrene honopolyners, al fl%ﬁtyrene Eom)gol yrre&?or. rre"%_%l

met hacr y1&t e hoMRRRINIRFS, A cBPBES Y c5RPPPSYMGT St~ F8RSE 789 of one
of the above noresedsesind ot | enet ofiel ;xosmnofieroxdwdernl dneom t(REFa) her
above nononers, _vin acet at.e and 3 rylonitri T

functionalized ‘b‘?/q %Jr‘b%%‘? fe?ﬁ‘% RtTla"%%y 3*?%’%#%‘8‘”%‘? a%ggf%:%ermnﬁ)gne during
t he pol yneri zatamd/omnsethylated fontsi crad  poseidrly sUER aandiiydMFdes of
unsaturated carboxylic acids, unsaturated carboxylic acids and unsaturated
35 epoxi des. MentTon may be nade, for exanple, of malefic anhydride,
(meth)acdyl i ¢ aci d anBrgfgeally . net haBeyl at £1URFIRBL Y Texanpt®, meftion
may be made ofocpfenghehinéopol yrrnsrhaxi ng a (pobyst yr enecaiaidlyamed .
core-shell copolyners having a. PMVA she}ql. There are., -_10 .al SQ

core-shel | coPpSY§HEFICALT Vg tHE SHETH s2Bné nEdE DT pol §8E§HERe &RT t he

ot her, on thelo0tBade, toacd®odf PRBMEA. tHheanpl ssosityobeisbemeasopelymdr s and
t heir nethod preparatio escribed: i heg-1f i n t . US
4,180, 404, US 30555 TOT 06 3695, 205° U 4 9B0 603 L 528743 "tk

3, 657, 39,0 USrnecweters FhdsuS 3, besayna. saghaftVRfcoaTy, Wehé corided

represents, by,wgkgblis;dR LAq998 ahjkhe i6or epshelingas seudarang ,t hweshel |
represents 30 to 100. By way of exanple of a, 10 cq e-shegb cggol yner
mention may bBVRRde &S t hat comGtityy (FFR8tnds (B paPPsorsa &dte
conprising atibeasba93, mehd ofishutadiyebeint mebeuakdskyr €@ candvidib a o 1
nmol d of diviny] benzene an i) aof 25 to_ 2 f | s essentially
of the same wé Sﬁ’f,r?ﬁg ? I(‘pu ef oné fddé %FB%%F%%‘ yrﬂel\r%gmgﬁgkt'he outer one
made of PNMMA. Wth re@hnd, t othhe BRBENt agrebdis dniers dfhe héodanfer rsfmepol yner

(A), this 'ayg*mﬁﬁ@m”ﬂ S, oY WBhOht et he il 1hei Rg kA 2040 iy HO~ of
pol ymer (A); to 350 of a fluoropolyner; the balance to 1000 of an acrylic
i npact nodi fi éprmplaféPably, the proportion of polymer (A) is 25 between 40

and 55~. Preferably thetnr opasdi@ntel fheloponeerer (A5, beinieenhad amrd 300.
affinity with the fluoropolymer for being possibly able

30 to adhere to a layer of fluoropolymer. As examples of
polymer (A), mention may be made of polyurethanes,
polymers having blocks consisting of (meth)acrylate
units, and acrylic polymers. For example (A) 1is an
amorphous polymer.

35 Advantageously (A) is an acrylic polymer. This
polymer essentially consists of alkyl (meth)acrylate
units and may also include acid, acid chloride, alcohol
and anhydride functional groups. By way of example
mention may be made of alkyl (meth)acrylate



The thickness of the |ayer of polymer (A may be between 3 and 60 Vim
Advant ageously, the thickness of the |ayer of polyner (A) is between 8 and
40 ~.m and 30 preferably between 10 and 35 Vim The conpound constituting
the'l ayer of polyner (A) may be prepared,using any device for m xing

t her nopl astic polynmers and recovered in %he form of granules which are then
put into one lmagmlmarsideAdkyds WheEh) pecddatRE dree ofdaSe Resv é%t r usi on

sytst egl or V\ﬂzﬁﬁu@f@ﬂﬁid @@' ?iﬁh% h)sp@w];a} i@flgdhte]ﬁai%@ustftr%@m@_ JSogiyﬁ,t t s |
extruder. regard to the layer o uQr Qpo r, i ant ageousl y
contains, in ¥R YHe 1- B3TEF @@Fﬁf}m #‘gf,ma Y)%fy %I (Rf‘%\ﬁﬁ’i ch may
be the sane as73hatg of Méheibayeayofalpd yber médg afd optolyredtsy b6fl hers such
as, for exanp] e titaniunm oxjide or_o i S h

f I uor opol yner- $ASF at'ed %%nf%?ﬂea&ﬂ?%ggégpgggg% %lga%to F%%gg%sogn ‘v
stabilizers. Xexor diowe t dretdt) keryiletm ovithe #hveldddh (WPt i owniemern t he

brief descriptyon,of EDgpy my i tir] 180 ChyONe3 Den 10T ek 3¥8RS Ofang
f I uor opol yner ¢ontai ni ng fille I I

_sl%%n opti ona at | east one other |ayer of
10 f1 uor opol yheeprRRe ext r RIEN1GRA i n Bch a q%%fyer FFATFAHAD (A) s not
extruded, theproppidipned {ilhersesBy be HP1RO 4Gvabyayeoghlyf or(2§00 by
wei ght of fluoropol yner. Advanta eogsl y, this grglgorti 0 ii betvveetpo 5 and
30~. 15 Whth +egdMo The ARanfBELbus/F oM oPOERE 195 erPdf May be

f | uor opol ynerpethésn | ayemdc orgpr &840 byineimghsurede atot 23 0dei ngdéd0a 50 to
1000 of fl uorgm%ynfr' é‘) to 40% of a polymer (A); 20 the balance to 1000 of
fillers. Prefe?®d I?/ t%‘ué plﬁ%porti on of fluoropolyner is between 50 and 850.

Preferably the proporitorwailgolnaer KeA) dutdadaedhe0 e300 Tae

thi ckness of fhe,f]yor QRol YAPRT JeRYer - Juye25s bgikslaesn Jrandef8c ~tiio

Advant ageously, the thickness of the fluoropolyner |ayer is between 8 and
25 ~tm add® pra¢ey &bf yPREYHRERH- 10 and 20 Vim The conpound constituting the

| ayer of fluoropol ymeyifRy regaptepsy eghaisiageanyo deyd Deméor (20, mittiing
R e e e K TR e TN R G
system or el Seuprepaiededi mécitdly hgynibe nghiet ssgoastdas ushes i aft Hile
extruder. 35 {{ upulst not be gutside the,sooneaf the hoveniionddadde film
were to conpri's wo or nore fayers of uor opol'ynmer and/or two or, nore
| ayers of2(ol pedifiay. apdefenaidnallnef dddprporaich g%r stor RIIFOI yner
are placed onithgn$ane Skfgeas #® 1ayer of polymer (A) may also
contain additives such as antioxidants and UV
stabilizers.
The acrylic impact modifiers are, for example,
25 random or block copolymers with at least one monomer
chosen from styrene, butadiene, isoprene and at least
one monomer chosen from acrylonitrile and alkyl
(meth)acrylates. They may be of the core-shell type.
These acrylic impact modifiers may also be present in
30 (A) because they have been introduced during the
polymerization of (A) or prepared simultaneously during
the polymerization of (A). The core-shell copolymer is
in the form of fine particles having an elastomer core
and at least one thermoplastic shell - the particle
35 size is generally 1less than 1 um and advantageously
between 800 and 500 nm. By way of example of the core,
mention may be made of isoprene homopolymers or
butadiene homopéiymers, copolymers of isoprene with at
most 30 mol% of a wvinyl monomer and copolymers of



- 12 existing layer of fluoropolyner and the additional |ayers of polyner
(A) are placed on the sane side as the existing | ayer of polyner (A). The
process ‘of "'the invention consists, using 5 the bl ow coextrusion process, in
coextrudi ng the fluoropol yner and/or thegpol ymer (A) with a thernoplastic
polymer (B) which is inconpatible, in such a way that,_ after the bubble has
been cool ed andadiiand |wikth tae PPER SOnPEILS 1§ tthevinykrmeprongr . The

f1 uoropol ymé;ié}@@il or{nblhsmb@ye[]m&} p@;leyrmét&fén@pd thie f%ﬁﬁls@?réﬁb%/ﬁgr (B)
are recovered separately, such as epar wi nding o separat e
films. The i r?éﬁ?ﬁ}émlﬁﬁreﬂt%e?%ﬁ}“aégx‘éﬁpo Tﬁﬁ@e) a(ﬁydlrﬂfg? h%@%telﬁ%r afPffity,
and in particidmirlyno asthesson abfi nithy, Wddopd yineersf | unf opghynmeikahd with
t he pol yner (A).,.This polynmer be , ance it ha n
coextrude w@ett}f?ea?ﬁlﬁloar%epol ?grrle%)r g\r‘%g’%or ?‘ﬁ%‘%%‘[‘%ﬁéer (%:, iattns f?‘ﬁ%?gan be
separ at ed wi t fneith)@myryelfdftor twitlomt teo$t udf opelynef andioylf merEmRE -pol yner
20 (A). This pol yneRy(B), SRIM AR SUPPOLE dWdith ddife S TSI %ﬁt?%d

bl owi ng, nust of course have an extrude strength, that is to say a hot nelt
strength, sufdgeyfieto REhsVARY it he"RPESi oft2¥nd B ovfF iGF ¥ essB8 and to

support the fdugronalyems, adeglom her 2be pobytRai éA¢ . ofoidepibhe,. iTheis
recomended that this ﬁol ynmer lggsiess a rel a]tE)i{vel% hj.%nh]ie ItAY';Ls%%%itty, of
the orderOof AP tB2Y 0REPEOTOLEFC4Ys FEarPF et e of F 1D 2159 ofat h&FPA t h
good shear stiengehuamnddgacd tensidéke strdmgtst. Anbumgepodyakr sionbaersan be
used, nention,my_ 30 f e%pe_m) of e , maypact
pol ystyrene a(%%r px?%s%k?%i §g§882¥§€?ﬁy%fch ori%%?e'An%ﬁgé%ofrlg}é%ﬁ)@/angg?p

| ow- density potyetipdeme feoDPEPOLE (BebhepeedliTheesedat i v t ROdkRéSses of

t he extruded gﬁc}gat eri glss in tpgroxthedat e afe(meinisd@d, 100 t he oggghand,
according to the desired final thickness in_the case of th% f I uar opql yner

and/ or tB& potyHeetiy)oLRRPPIRe t (& 1BEREACHARE  Cac O i hg FdUPRELSPengt h of

t he bubbl e | nmékhemease of agB). | n fyener al exdlpeléhi cknedsriofylbenzEde,t he

| ayer (or the_sumof..the thicknesses_of the t I (s) .of i_l.m of

i nconpat i bl e Pot YHEYIRBIZ 74 1 r%ﬁ%fSa%y;a?lerr\ég? gﬁgygefr}%é:rhtag?i){llétg'om 0.5
to 1 tines, theesooref ¢dre shsokressesosklihbegodyi bivtragerifgs Iptef 5
fl'uoropol yner; and %fy ”Eré)fjé Plesayers) af RANMRINA) - afbihger wpre, |f
it is wished not to“retain the sugport filmof thernoplastic polynmer (B),
it is podd bleotymertgriEont WRSRRErayefefiNAtoPadt FOTPBRKSa SHER SFpport
film 10 [ Exagphgstidésppedusedttibactl eardeseliibeddidsTahimsakweaedi ng to
the invention on a Kjefel r.rgchi n eq(l#i%ed e/\%ﬁh 3 15dextr ders ot h%

char act eri st i €3TBPXWhT Cha&HESgi 4 Hiares R¥EYET 1 nE e 8 e uded

t hrough an anpal ahadége aby sprayl ondeampleehnalfogalei@i rpnelsides was
blown into the s . AS .fior tu ri [ r. The
pressure of t Il‘lgt\{%f%g%g?%: ar ggtleri rsge byg%gﬁlh\éﬁbl @%ltﬁlsg?gglsg?thi s being
defined &5 t hehelafet er afet he styBengi vi POTOBP LWHETE: anetdkYofS HHET e.

Tabl e 1 specifibRSpbNem¥ak UeOf rdihs 1r ahbenberyeach exat®belyrdes, or

pol yet hyl ene was extruded at 20QC and the polymers constituting_.t films
were ext r udedCaPOAYPERP e CAIE 2519 a7 i H&a@rtonﬂgz‘ﬁﬁ,lg? 00%4(&9e Tﬂgsg | s

were forned fapsvehacheleew nghdase dewsti tarent somonomer chosen from
the other above monomers, vinyl acetate and

30 acrylonitrile. The shell may be functionalized by
introducing into it, by grafting or as a comonomer
during the polymerization, unsaturated functional
monomers such as anhydrides of unsaturated carboxylic
acids, unsaturated carboxylic acids and unsaturated

35 epoxides. Mention may be made, for example, of maleic
anhydride, (meth)acrylic acid and glycidyl
methacrylate. By way of example, mention may be made of
core-shell copoiymers having a polystyrene shell and
core-shell copolymers having a PMMA shell. There are



- Polymer TC1, consisting of 80 wto of KYNAR 720 (a PVDF honopol ynmer from
Atofina, having an MI (nelt volune index) of 10 cnB/10 mn 30 (230C/ 5 kg))
and 20wt~ of OROGLAS V 825 T (a PMVA from At ogl as, having an WI of 2.5
¢nB/10 mn (230C/3 .8 kg) ) ; - Polyner .,TC3, consisting of 50 wto of KYNAR
720 (a PVDF honopol yner from Atofina, having an 35 MW (nelt vol unme index)
of 103/10 ni RYSZBOWreS- $p)l oot ymeFs CREELAS BIB (ShevN A PROMIALSI as),

havi nglin W{ohﬂ)f pdiys @yﬁét A€ gha (t%%OQ{@aégrl k%rll tﬂebgygﬁg‘ﬁgem?)atwa@o?t?l ni ng
a - me at e conononer a eve an ~ i tani um
di oxi de; - 1%'43 MRS XF ngcoFe ‘?i ?’\‘/%F H% fibpol yner
from At of i na,mdt&wmgoﬁn pprerd itorb aﬁéurmasqnieoe)d oanl(thmBzEd:mlnwmn(;BOC/ 5
kg)), 15 o _of CROG_AS s), v n n | of 2.5
cn8/ 10 ni R ( F50EEH U\é’ %05'85 (4% ORO&%'Agm@ég ?‘IgaF’I\/I\/A r%m@%?oéff%’@,
having an M/IUS)f4 AL.69 cﬁrﬁ@’ 10Ufi B, 223043/43 8 U¥)3.iab LB PeadUFoknk8Ad928

cont ai ni ng a _I_?Céé!é a?§4C°§IBOQH‘E5géBu§1&eVQJhe %@ré%e@?e&bh@@' um

di oxi de; - consistin PVDF om)pol yner
from Atof i na b}hafﬁlrféﬁtan Mtg ned% Q%I the Fﬁé@ﬁhﬁilmsﬁﬁﬂ’iﬁ APA £9800 5
kg)), 9 wto 1;maof) 8SeMt823 (1 ta PMA f'B@mﬁ&?mo&S)exaﬂﬁpYéngaﬂnaNFl
(melt flow index) .5 ¢cn8/10 mn (230C/ 3.8 ),b152wto %f AS BS8
(a PMVA flpom%lif‘gﬁéﬁ h&GARY YRR I SR8 ¢ MEY10 °Fi n"f950cP ,

bead form anobd}mmseumgﬂg( R) 26fmatshydo ago ybatescaforoneorat cambevehngand

22.8 of titani do Rol I S f 25 KYNAR 720
(a PVDF hlom)pltluy i ?rom ,&? ]T%I néger?él\%?adl%%% :\/V% r?grp vol%\ér‘?gr%]deg of 10
cn8/ 10 min (280 sokg) yol5 aofff d.wloylmmns WAngR5( i Y a0 PMYR fE@m20

At ogl as), ha. {%ké”b@A@wgfsge§l§”gé§9n91§11 3Q§7§h8 Kghe %glﬁﬁE aghacrylic

core-shel | mer call ed from At of i na, havi,ng si ze
of about 1§0 n#ﬁn%oo% 1Ree a0f OP%%Y%EKB‘?IE)%ra’HQVFHEJ QUBBThPRR MBFECAEar nass
fromthe benzapta azole fam ly; and - Pol yner Lacqt ene 1003 FE23, a

| ow-density polyethyl e from At ofi na, _havin me i ght dex) of
0.5 cnB/ 10 mn (1900/2 Blkgye %%’8‘53§° Ch&nst %%3% 2 gtﬁq ‘fﬁ“%
layer of polymer (A), this layer comprlses, by weight,
the total being 100%:
20 40 to 90% of polymer (A);

0 to 35% of a fluoropolymer;

the Dbalance to 100% of an acrylic impact
modifier.

Preferably, the proportion of polymer (&) is

25 between 40 and 55%. Preferably the proportion of
fluoropolymer is between 20 and 30%.

The thickness of the layer of polymer (A) may
be between 3 and 60 um. Advantageously, the thickness
of the layer of polymer (A) is between 8 and 40 um and

30 preferably between 10 and 35 um.

The compound constituting the layer of
polymer (A) may be prepared using any device for mixing
thermoplastic polymers and recovered in the form of
granules which are then put into one of the extruders,

35 which feeds the die of the blow extrusion system, or
else prepared directly by mixing its constituents in
this extruder.

with fégard to the layer of fluoropolymer,

this advantageously contains, in addition to the



Ex. Pol ynmer inPol ymer i nPolymer ingapBl ow Qualityextruder lextruder
2extruder 3Di eupof

t he(t hi ckness) (thi ckness) (thi ckness)Di aneterrati ofil nm( nm Ex

1TC L2LACQTENEL. 21. 98St abl (20 ~tm) (3Q )4.qun) 1003FE23225bubbl e( 15 ).tm)Ex.
2TC3L2LACQTENEQ. 81. 7Stab|e(10 ~tm (20 Eu#%lOOSFEZSZZSbubee 2 5 )un ) Ex.
3TC3L2L2 (10 EdMPsropplynestatt ceebpey (18) EWRLCho ™ 22%5htbel sERe as

ATCAL2L ACQTENEG 81 ofSteatl el rEton y)netrrr) QO%EEZ%%%SMUI@( 23 11VagrfeX

5TCAL2L2 (5 )un 81 7U stabl e 5 %} T?I)‘ %Eg 225bu g?
6LACQTENELA R ?Ffi > 55t BRP BB 03 EESS 1603PEST5BHIBTEE 2 5 ) un
)( 2 5 Fun )E@hérﬂﬁyéﬁ EﬁnﬁIﬁBr@@oEymﬁTGhdﬁ)also contain additives

Etm 1. 22. SUnst abl.e N (50

Eun) 1. 22. 35t a1 SO0 E I COaPES S 5 ObUobl e 2N (7€ 2L Ex

9TC5TC5TC51. 22. 5Unst abl ¢ @on@ing ( £7 ) anafler )iayy 16%) ukha 56 rgsitd op
Descri pti on_ ofgleodehy udes sySer aw: die ARt igh - et bhdi aimicaiiag uder
16029Ext r uder 5Extru 350 - 16 CLAIMS 1. Process for |

manuf act uri ngll WRiekcORPr PEi NETEt LP¥ESE Ofe flléﬂ?épp&lyyeﬁolcﬁ?éra%en from

t her nopl asti cep1fésor opd yaRts oaad 190l aﬂerfea(sﬁe on@ WetrBrbl Dayext rofsi on
process: _ the iol | ow %are coextr elther at J ast Ofe Iayer of a

t her nopl 3t i cFHPRBPBILYYTEr 0T ?&‘Efqégg? 2 ay8r "61? 16 poryFer %A), b)
or at |east opeljmager ( 915 ast hﬁrmwttasldedfltﬂmeopubpnetlgonpél rfllriglefrlslers
and optional | o] u ynmer,l aggk, e one
| ayer of a po 1%(y}ze g% %t h%B?a sqéef(it 7 gg |IJn §6 E})'o?'y%l)aé%%hg"sflt ng to
one anot her, ﬂ)uamnybﬁ“@r anat nﬁWY&stl éhaél yr@?ol?%t%%nt hatS it

forms a Iayerb@%@ggng LQat Hgy conbi nation of the layers extruded in a), b)

or 20 c), e) optionally, another | ayer (B) adjacent tg the caqmbination
of the |dyers extruded Whth) reB)"‘rér %ﬁ] %u‘é ARTHERPER SPHBST PdmTife | ayer

extruded in d)aydb bie tﬂl&rd’ﬂmioa@tmer poltyhnm (Brybei ngompeaspat, i blkgy wi t h

t he fl uoropol nd possesses an extrudate strength
suf fi ci ent toxgh% rttil t$§ % Ee”% ﬁéc:%opol ymer and/or of polymer (A); 30

after the coextrudate haé beehOQ%)obédfla@mm%Ym@he filmconprising at

| east one | ayer of a pobyggrzlgboggnafl_r,@%@@r@pl astic fluoropolymers and
the polyners (A) is recovered E Fation fromthe | ayers) of (B). 35 2.
eh

Process &Xording to C &Rfn ‘?ﬁali"ﬁcﬁ,h 1Phe PFubtbpF§mer is a PVDF
hormopol ynmer. BrcPe9gBS§ GOl gt ot ©idny o@nef Diotdiso preeediag dtaiedm i n

whi ch the p0|ggegngA%5%§ Qe %2 k& %%Lyproportlon of polymer (A) is
between 20 and 30%.
The thickness of the fluoropolymer layer may

25 be between 5 and 60 upm. Advantageously, the thickness
of the fluoropolymer layer is between 8 and 25 um and
preferably between 10 and 20 um.

The compound constituting the layer of
fluoropolymer may be prepared using any device for

30 mixing thermoplastic polymers and recovered in the form
of granules which are then put into one of the
extruders, which feeds the die of the blow extrusion
system, or else prepared directly by mixing its
constituents in this extruder.

35 It would not be outside the scope of the
invention if the film were to comprise two or more
layers of fluoropolymer and/or two or more layers of
polymer (A). Preferably, the additional 1layers of

fluoropolymer are placed on the same side as the



“ - 17 4. Process according to any one of the preceding clains, in which
the | ayer of polyner (A) conprises a fluoropolyner, optionally an acrylic

i npact: nodifier and optionally fillers. 5 5. Process according to C aim4,
i.n which the |ayer of polyner (A) conpri;ses, by weight, the total being
1000: 40 to 90~ of polynmer (A); to 350 of a fluoropolyner; 10 the_bal ance
to 1000 of arPXEESATT iYRYEHR |ﬁ§d| filgorgrelymess a0cor &ty PIYARFOBAS of
Cainms 1to03, ldyeMd chft bellayer of) fhuder gpelcyierot OnpEl SRSRPOL yaer agA) and
optionally fillers.157.Pr cess ac orc] to aim6, in whichthel ayer

of f I uor opol yrigte BHpT IS, 1Y yt“%é YVal bei ng 100:50 to 100a of

fl uoropol yner; 0 to 40~ Tfe apmd:gsmaro@A)tb@t:lrwémdmec@nst@ﬂ@, ofising

fillers.8 Pr q_tckhess gf&prd ngQuQQ%R) n%x%fc gg.'e prgcgd&ggg]:aﬁ@n in.yhich the

t hi ckness of e layer o S pet ween ~.un Process
accordi ng to Qurelymemhi cEmCW%t hi Eh@essePlyher| ayéh) of poEbner a(A) s

bet ween 8and4g, Mk Rracess 136.ef diBy tonChai MY, ifkoMpahiiel hi gknessof
the | ayer of %{;mal% . I S%E)e ween 10and35 Vim 3011l Prd({)“(?ess g?éordl ng to

any one of O%HCH% at U‘?Y ithakhi Gt t3e HhecRHEDS o ashePF$ofBpoFyneRd

| ayeri sbet Weenaﬁand AR tVi m tReProgess accahp&ﬂgm@ Cigien 1layiexr of
whi cht het hi ck essof the fluorqgpoly i s.between 8and3 52.5

. 13. Pr océg SRR ?ﬁlﬁf‘ﬁ n?‘ﬁ" vaﬁ’?/c?ﬁ h2f hPe ﬁﬁ@?gof (}}c%hea?‘flugpgpol yner
Iayer is betv@erm(l@)and?. ®Ilygem . (B) larel&ecbierRdcesgangtoldi nguch any
o O e Preg e dnosehaltbe | aALEh (e LhE TBEhapdiSapal yRe (Bhd ©

pol yet hyl ene. 15 "Pr ocess accor 0 any one o e preceding 5 clains,
in which the ittorprRsld tHhermepdastdc oPolhBesum(Bl tHeSE hitdifes§€s of

the two |ayergjrofitde Lhhmial JaheamRatible PoiNE®! of BafiEsniEom Gidnto 2
times the _sumof the th| cknesse f the ti onlal fl u&e}opol ynmer |ayers) and
of the oplftl on%@PeI yefﬂaé) ss according to Claim
15, in which the th| cans:Ss of)otL]meicaMa) (msmfbéheusﬂnmtj‘iatt heotbecknesses

of the two | ayers ofthefll of in i ) 5tol
tinmes the su?# f&™t KR né:s}l;aeeso{o l mg%te Péolﬁlachpcﬁgu%{m%%l aha/&ﬁSrE;b%yer S)
and of the opp@bymérl a(y>ér,s) ik pﬁ)i]/rnerca(rA) be Aseparaped. Mltﬁhwt Aang( . A

A As. As(R Ad fﬁ LORUXE For $po1 PREsWhadpkh-a\Mdcal sal grhGakeal cal ca
] cal ca] ca] cal@ca ca ca] ca] cal ca] cTa] ca] cal ca] ca] ca] ca ca cg}]\yca%lca] alU] ca] ca
U] ca] cTadfons ls— -BEF B8 9484 < CESFIKUIET M RE @aJ*¢4] ca] ca]

ca] ca] ca] ca] Céﬂ:@ﬁl@ﬂ&)ﬁahﬁa] oﬂ]ds‘aa]r@] o) €] 68] Qib]xﬁ&]ecaﬂcﬁzé/] aa] eajeealdea] cal ca

I . ddi
% fﬁ%ﬁﬂai\/gﬁﬂ]vg?m?ﬂ%] ca]L'gla‘]L“ca] cga] ‘]?ca]géa] c& calPea) PEUF c PSS ca] cau

] ca] cal] ca] catj]lﬁﬁ]cae]ama] capcajcahenpnd] cahea] exGirbSRoBEs and blowing

109&' s10% 0 +0 % r an

10%&; 8 &? Sa405 ?«%’?&(3@% éﬁ%tfgo(f)t t‘?f@l%fg%%"ﬁr%"ps% (1259 990& ) - s
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polymer To do this, it 1is recommende that this

polymer possess a relatively high melt viscosity, of

the order of 10° to 10* Pa.s at a shear rate of 100 s*,

together with good shear strength and good tensile

strength. Among polymers that can be used, mention may

30 be made by way of examples of polyethylenes, impact

polystyrene and plasticized polyvinyl chloride. Among

polyethylenes, low-density polyethylene (LDPE) is
preferred.

The relative thicknesses of the extruded

35 materials in the extrudate are adjusted, on the one

hand, according to the desired final thickness in the

case of the fluoropolymer and/or the polymer (A) and,

on the other hand, according to the strength of the

bubble in the case of (B). In general, the thickness of
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:1}s110% ; & ()- VB! *s! 10% (& (%-NBS!lO%&' MBhzY7r P/ 171 109%& ()-" !10%
&' ()-": 111090 {3ven10Rg (YDe xsug ook F thinloogeggs Fﬁfmﬁﬂ@/ two

\'10%HH& O yers) of the film of 1ncompat1ble polymer (B) is from
$ '10%&'() "' F109& ()-"1"110 orxﬁ) "o éi " &g " I"$' *-0xY:
1t 100 ()-s O -Fo%® ( &6@&()& /%P‘(ﬁirs%@y )froib 1" t3mes’
10HHO36<WOW} YeY: strh sdﬁfy&h(a) th3t@UR'sEks 'ofSZIIQ% f180£$1b1é)31@9’¢r&5( ) of

oL’ - 0

5109 () 10@%43ropoﬁYﬁgr a&g%%%(Qh£386@§1£le %%fg} of polymer
(A). Furthermore, if it is wished not to retain the
support film of thermoplastic polymer (B), it is
possible to recycle it in the system in order to form a
new support f£ilm.

10

[Examples]

We produced the films described in Table 1 according to
the invention on a Kiefel machine equipped with 3
15 extruders, the characteristics of which are given in
Table 2. These films were extruded through an annular
die of spiral mandrel technology. An air pressure was
blown into the system so as to form a tube of variable
diameter. The pressure of this air is characterised by
20 the blow-up ratio, this being defined as the diameter
of the tube divided by the diameter of the die. Table 1
specifies the value of this ratio for each example. The
polyethylene was extruded at 200°C and the polymers
constituting the films were extruded at a temperature
25 wvarying from 220°C to 240°C. These films were formed
from the following base constituents:
- Polymer TC1, consisting of 80 wt% of
KYNAR® 720 (a PVDF homopolymer from Atofina,
having an MVI (melt volume index) of 10 cm®/10 min
30 (230°C/5 kg)) and 20 wt% of OROGLAS® V 825 T (a
PMMA from Atoglas, having an MVI of 2.5 cm’/10 min
(230°C/3.8 kg));
- Polymer TC3, consisting of 50 wt% of KYNAR®
720 (a PVDF homopolymer from Atofina, having an

35 MVI (melt volume index) of 10°/10 min (230°C/
5 kg)), 20 wt% of OROGLAS® BS8 (a PMMA from
Atoglas), hav1ng an MVI of 4.5 cm’/10 min

(230°Cc/3.8 kg) in bead form and containing a
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L1301 € ) SBELRD IR AL SEUN R (ot 8011
1:110%x& ()- 10jFYyQF homopolymer from Atofina, hav1ng an MVI (mel

volume index) of 10 em®/10 min (230°C/5 kg)), 9 wt%

15 of OROGLAS® V 825 T (a PMMA from Atoglas), having
an MFI (melt flow index) of 2.5 cm’/10 min (230°C/
3.8 kg), 15.2 wt% of OROGLAS® BS8 (a PMMA from
Atoglas), having an MVI of 4.5 cm®/10  min
(230°Cc/3.8 kg), in bead form and containing a

20 methyl acrylate comonomer at a level, and 22.8% of
titanium dioxide;

- Polymer L2, consisting of 25 wt% of KYNAR® 720 (a

PVDF homopolymer from Atofina, having an MVI (melt
volume index) of 10 em®/10 min (230°C/5 kg)),
25 47 wt% of OROGLAS® VvV 825 T (a PMMA from Atoglas),
having an MVI of 2.5 em®/10 min (230°C/3.8 kg),
28% of an acrylic core-shell copolymer called
DURASTRENGTH® D320 from Atofina, having a size of
about 80 nm, and an ultraviolet absorber having a
30 high molecular mass from the benzotriazole family;
and
- Polymer Lacgtene 1003 FE23, a low-density
polyethylene from Atofina, having an MVI (melt
weight index) of 0.5 em®/10 min (190°C/2.16 kg) and
35 a density of 0.923.
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Ex. 7 TCS5 (8 um) | TC5 (8 um) TC5 (9 pm) 1.2 2.5 |Unstable
(comp.) 150
Ex. 8 LACQTENE LACQTENE TC5 (50 pm) 1.2 2.5 Stable
1003FE23 1003FE23 150 bubble
(25 pm) (25 pm)
Ex. 9 TC5 TC5 TC5 1.2 2.5 Unstable
{Comp.) | (17 um) (17 um) (16 pm) 150
5 Table 2: Description of the Extruders
Screw diameter in | Length/diameter
mm
Extruder 1 60 29
Extruder 2 50 25
Extruder 3 50 29
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he layers extruded in a), b) or c) adhering to

one another,

d) a layer of another thermoplastic polymer (B)
so that it forms a layer adjacent to the
combination of the layers extruded in a), b) or

20 c),

e) optionally, another layer of (B) adjacent to
the combination of the layers extruded in a),
b) or c¢), on the opposite side from the layer
extruded in 4);

25 o the thermoplastic polymer (B) being incompatible
with the fluoropolymer and the polymer (A) and
possesses an extrudate strength sufficient to
support the layers of fluoropolymer and/or of
polymer (A);

30 o after the coextrudate has been cooled, at least
the film comprising at least one layer of a
polymer chosen from thermoplastic fluoropolymers
and the polymers (A) 1is recovered by separation
from the layer(s) of (B).

35 2. Process according to Claim 1, in which the

fluoropolymer is a PVDF homopolymer.
3. Process according to any one of the preceding

claims, in whichﬁthe polymer (A) is an acrylic polymer.
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thickness of the layer of polymer 1s between 10 and

35 pm.

30 11. Process according to any one of Claims 1 to

7, in which the thickness of the fluoropolymer layer is

between 5 and 60 um.

12. Process according to Claim 11, in which the

thickness of the fluoropolymer layer is between 8 and
35 25 um.

13. Process according to Claim 12, in which the

thickness of the fluoropolymer layer is between 10 and

20 pm.
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sum of the thicknesses of the two layers) of the film
of incompatible polymer (B) is from 0.3 to 2 times the
sum of the thicknesses of the optional fluoropolymer
layer (s) and of the optional layer(s) of polymer (A).

10 1e6. ' Process according to Claim 15, in which the
thickness of the layer {or of the sum of the
thicknesses of the two layers) of the film of

incompatible polymer (B) is from 0.5 to 1 times the sum
of the thicknesses of the optional fluoropolymer
15 layer(s) and of the optional layer(s) of polymer (A).



