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“EXTRUDABLE VI NYLI DENE CHLORI DE POLYMER COMPOSI TI ONS This inventi orl ¥ @lTai0ék
“to vinylidene chloride polymer (PVDC com’ﬂmm avi ng i nproved
ext rudabi | iw@9938s0xontrol the generation ’mwmr adat i onpEI/0SYHHRS
during melt processing, processing aids such as lubricants (for exanple,
I nternal and external types), olefinic waxes and oils have been bl ended
wi th the vinyli dEXZRUDABLEMINYLIDBERE ObiLiGRIDECPORYMERCOMPOSITIONS fi nal  »
product. However, it has been found that, after prolonged periods of
extrusi on under desThisiinveniiomoetates toyinytidehet chdarikde @olymerqPYBIO) eonlpgsitensof
adhesi on devel.ops between the vinylidene chloride polyner and the netal
surf aces '&V‘%%@%BYF(F?&%@PQ%%'B%W and 10 die. This adhesion increases the
residence tinme of the vinylidene chloride polynmer which pronotes
degradati on, resul tTagontrol theegenerativhiobRVDC digradation productiguring neéle sl ough
generation, and in the ,rggen,gration oL,carb n buil cfup on the, screw and die
met al “surRQERSSING; Progesiivg fids §ueh aspacants B?ro%aaap% 'R‘/tPHVi anfbedeng| Ypesle

pol yner caamiewhikedanddithave bean Blth8ePivith tHeNdnyaiibhe! mBridd PolfthéMstor Rowder or
pellet form w thout havi ng an 15 unacceptabl e | evel of deqradatlon whi ch

resul ts fiabrisation #4Q pfieakrmadstohloweyere it has heer{aund aat afigiprolprgesirasindartl di e
Sal ; . . \ ) : \ \
metal surfaceRn uh?%@d%égfg r@é&%e&g chhGtisH<C 3R %écc%é%\(l)%rﬁég% 6f%dgeéﬁbﬁﬁh*é§ﬁ%§e

chloride polyner (PVL osition conprisi a‘vinylidene c

pol ymer, etween theyirwtidenaechieridegpalynied)ang the meta serfpessofdhe extruslegsgrewrand
ester, and_;si ki }ﬁ[é?é ' | ;ﬂm . |l .4l O

I mpr olvog t?ﬁ'g' g)b%%@ﬁ%ﬁ?‘ll'l y agP Skd{%re\%pgiﬁ“dgélgf @%I orl ggﬁepﬁ'%‘é%%ﬁﬁé@%%iond
aspect, tpromptessiagradatiormesdting in the farmatiordefndie dadediildep podi slougli BetdEation,
conposi ti r | Si ( [ Ayl c rigde. ) a glycerol
ester, (3€%a'ﬁg$¥§%%eﬁ%%§o%ﬁ{er n\édﬁj(q&fél g% S@B%@Fh??@fod% %t?égg%n‘sag |g ig aid, the
gl ycerol ester, silicone polynmer and epoxi di zed processing aid being
present in an anounit weuldfbecdasirabledo propideveevinyiclefd chiotide daliginei compdsitione

vi nyl i deng, chl or i r 1 hi , ' j lon is a
vi nyl i deE‘Eh'gﬁ#So#alpg@e%g:béﬁgrex?h%ﬁ @E“:?EB?Y%’? ?@é}r pcet(l)'E@P Ws"?ﬁffg{&%&hwg‘%'ﬁ nyl i dene
chl orlisde pudcgertable (el af dggyadatioh whikthaesatsdrand pxcegsivie\adhesiombetiveen the/B¥EDOI
ester, and lyal efin bei resent in an anount sufficient to inprove the
ext rudabi T"FFS’?‘"W’%%‘*%F@Qp%dﬁﬁ@?%‘f{fa&??-de polynmer. 3 0 The inventors have

di scovered that adding a glycerol ester and a silicone polyner or a

p(ﬁl yol efin and, optlin(falﬁrgt gsp_?ag é%mtggmggggisﬁ?hwggaé gglbgd@bmnén((ﬁ’_r\tlﬁ;@s

the I _ *coooQz* extr ity
of “the PVERTRPIPRASEIENE () B EgY e SRR EPUMer o2) REVREPLF LGS of 1t he
, . Screw silibndipelymEncthe'\gyCemd sptesaitd siliconefpolymesrbetrgppresen reart amoustr e
considered L0 ssess i pproved extrudability. used herein, the term

" Wpr&/edsﬁh‘?'?’ﬁg%ﬁ?rpﬁ/%r@‘gmga nﬁ&p?%fvuy%%%%é@ancfeopca&?rr abl e processing
conditions in an extruder, the polyner conpositionis less 5 thermally

sensitive and, conskacusedony aspént, the prastat inventimds aadnylideredihvoride [petyeer of
degr aded ’

(PVDC) composition comprising (1) a vinylidene chloride polymer, (2) a glycerol ester, (3) a
silicone polymer and (4) an epoxidized processing aid, the glycerol ester, silicone polymer
and epoxidized processing aid being present in an amount sufficient to improve the

25  extrudability of the vinylidene chloride polymer.

in a third aspect, the present invention is a vinylidene chloride polymer
(PVDC) composition comprising (1) a vinylidene chloride polymer, (2) a glycero! ester and
(3) a polyolefin, the glycerol ester, and polyolefin being present in an amount sufficient to
. improve the extrudability of the vinylidene chloride polymer.

30 The inventors have discovered that adding a glycerol ester and a silicone
polymer or a polyolefin and, optionally, an epoxidized processing aid to PVDC improves the
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material in the formof die face buil dup, Slough generation and carbon

bui | dup on extruder screw and die surfaces, reduced discoloration drd 0Es¥0]
" hydrogen chl oride evol venent and a | ower mechani cal energy to extrude, that
is, amount OYO&M#6BY expended to extrude the polymer due to FRGTASMIRAI
the viscosity of the polymeric conposition, than a PVDC 10 corrp05|t|on

whi ch does,. n on SI| cone rrier [ ncen | i dene
ohl o do SRSt Bt ig Y kel et RBeyPhin FRanel detas el | %

i nvent i ors,cﬁweamadjlb Hhe VD@ cbiposilidns obtita predént@RaMPbIe hrd bonsidBRidad pdssess
3,642,743 and 3,879, 359. The npst common PVYDC resins are. known as SaranT""

resins, WFRRIAVEE extrudebilify. The uprdharRBrinedprdmpEaYed exBudalilly aeansihat Re t er m

"vinyli deggjeeftdas besirapm Wﬂééssuﬁlj ccﬂf@ltloﬁéfﬁgn EXtFUNEP aRE %th@?@@rﬁbéfﬁﬁfnﬁs Rfss
vi nyl i dene chl ori de, and al so copol ﬁ‘ rs and terpolymers thereof, wherein

the nBj othermaly semsitivesang, ﬁymseaéwélyc ecaxtiydatam@sserses arraruresheves ofdirgratechor e
chl or 1 do et} heyBATLH I Eck HARRT o EARRKEREN SR certh bl o ofiigeriene
enpl oyed screw amd gie sottaces, oéducke dpscelseatrpn ionlesahydnegén chipridpevdlvenanhend a

Sl ety RnelEaPG ey (ot aLE Ay cRefdod Scuedis buaepte ™ °
acryl oni tpbiylnee)r daealo m:baﬁlhy lt'%mwwtpg{:;e @E;whfeag cetripﬁhxem ,aaar ?!Pulmmt ulr Et Ied
nono ncu CY]C oride,. acr ac n| rile, alky
rory Lt o€ommag i Wpleh iobA ot pimisin 36 Slielsiniet bplines ShiseshPleal |

unsgt urat ed nononers i ncl udegT/l nyl chloride, acrylonitrile, Y

met hacryl onitrile, \&nﬂldbhe chibkyé palgmygisalitich mbabhployﬁéﬂMGrpydcmbesf fhavi ng

Lnsat ur aRECPRLRSRBIEE atp Vel Tph m s At o aypeple L o TR ARB ARG ana

met hyl mm:ssd atre mBsteioriath PVDENsiHE avé kridteasCHAranadesiR® nydmRitadtsred @?m?d
froma mononer ni xture conprising a vinylidene chloride nonomner genera

in the rdigPY ChepirabBompany Heriser hfeine tgiterm vinyidenp Ajetidapalymerapry
unsawr atPYDEO FRBSHIBAsed MohopBRHRls &fvutﬁ.eéne‘l&u&rmel aRd lew%saymer%ré%ﬁnt sai d

wei ght percents bei ng based on“total weight he vi néﬂ dene chl ori de
i nt er pol yepplymany hepralf whensinthe mwrmmmﬂerdﬁs wnyits*@nwh fe and weuﬁ@amsﬂeat ed

NDNONEer  ii$ohé anﬂﬂa rtnenée H?bﬂigfllylﬁlﬁ{sﬁﬁu?éte? Afhorres ko I & z%BLe)’wutr{ ngﬁd

wei ght percent, based the vin ene ¢ or|
-2 15 ougndgmomrewcs@smlenmnww#m@%nmqs yhighgtan h@sqrml@,yamnéhﬁ can

be enpl 0 Ih‘% eﬁ%% lififenfbn fopgre?%ﬁrs@ te vmthéWeeﬁrﬁlbr%b 5@){@%’5%&%@8

V|nyI|de mer conposSition” are t'those havi ng
car baf atablmdesal&sﬂ aas'lates; rallkyk enethlaerylajés; @enit acidnmetheandic ecidgitacoric akid,

monopal ity I?mtnﬂal éﬁ@h&t?@gmrﬁgt Bref }éﬁg&éﬁénig@@c&{n ?%tgé‘?n%}n?ﬂe% ﬁé@ de

nonol i nol ema corréspondin ers
gl ycer ol virst ehloride, glegpbamitcle, nmtmtykaﬁtatee alkylreesrydates,rendodlkyd h)ﬁctIHOWlatest Borevhi ch

b h d f th
Co e OB s R e SRR R A oS SR 00 L
whi ch t hemzmagrfyiodmﬂe arldmelaaigl g@ylamrandmmbmg:h:owlatfss; ga\pmg;m R froh 1hots cnagb?po o

n t he anmp m
o of epabig5s BEF e ghun, ERretenad elvismkee Sfutedpondradiaiar indlene

chlori de mrmmmemrmg@atél StAyladrjiates ahtl esisyl Rthatylatewhi ch can be enpl oyed
in the practice of the present

Preferably, the vinylidene chloride polymer is formed from a monomer mixture
comprising a vinylidene chloride monomer generally in the range of from 60 to 99 weight
percent and the monoethylenically unsaturated comonomer in an amount of from 40 to 1

30 weight percent, said weight percents being based on total weight of the vinylidene chloride
interpolymer. More preferably, the amount of monoethylenically unsaturated monomer is
from 40 to 4 weight percent, and most preferably, from 40 to 6 weight percent, based on
total weight of the vinylidene chloride polymer.
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ifvention for preparing the vinylidene chloride composition incl Udﬁ tt}j
hi gh viscosity silicone fluids. The term "high viscosity silicone pfild o0
" as used herein is intended to represent a w de range of polysil oxane

mat eri al s NEQPHEP6A3 hi gh nol ecul ar wei ght. These hi gh vi scosiRGI/U$I9PI25cone
fluids, often characterized as silicone guns, are conprised of 20 to 100

percent sil oxane yners havi n n ra nol ecul ar wei ght of 50, 000 or
above and provi de%e\ﬂﬁéﬁgﬁﬁtﬁ% h@@) seég}?ﬂqyﬁsﬂ% eamad&ﬁg\/@eaqre%ﬁ% ent »

t enper atiyeRtion foe pmp@ﬁﬁg FrRAiR Ak éﬂé@%l)ﬁh@r db%p)ﬂ%ltn@iﬁtal?é/lhﬁé hgma@ﬁom 14

pol y dlnethzldl phenyl siloxane and pol al kyl aryl sil oxane.
known t @2 cadon anf'Oﬁ $ychas fai ¢>famm¢ tglxc‘@rcﬂmétearﬁie.fgimml mcm@@lnvt@tﬁ [ onal

2 0 ble t o their high
Vi scosi ) CORLEBHPATER, gt Mo ORI AS SRR e D oet 1y

si | i Bon&ofresandingrdi- ansgriesters. iTrInetplnefepaé@tyice@l estet h@lxﬁe&tmﬂnosma@mu on in
the form of concentrates. The silicone polyner concentrate can be prepared

by bl ending the hiyg %ﬁ%ﬁ?ﬁ‘ élyce%l'ésfe‘?’&ﬁuéh"%éﬁr@ rﬁﬁg ?d fnthe g?‘ersleﬁgkx)’&%n(for

exanpl e HDPE) in the usi ng conven |ona

t echni quiependsorn/ibatcompasition: bt thpwmwm&nemjplcenialmlymar cwmpohtlmynd)meused

i ncl udes _heat.e -roll co undi bender ers

i er s PPRERHES chiignd o G Vit colekie SRR ahePhtS] B oSt it o

that then gehdralptre amtumrtsrfmﬁd 0530 moepremhmgmrbnb@zbb ermheldnost geoferablyd ti ons

and_for a.tine suf&?i nt to produce a vi.sual X n@ eneous bl end of the
t grﬁog hidrde

si | +RondSIHNtPRIGEN PR therw 18 Yigylidengyc TRERCOIRPSIAR 99/ 58603
PCT/ US99/ 09225 The anpunt of silicone pol yner enployed in the practice of

the present inventThersilicone poigmars wigicii ban be esgityedirethepradtienodtht greséd. 9,

Per cont MRS RTeRREn G AR IgFng UG eiRs=tion MR Ba AR SBIERIAD uni h

can be aRRkOYRE térfh tHigh RSy Sifcdde flul" BE @8eMhereMVie Mtbdedlte refteinaiige t he
concentrate are those which are known in the art for_inparting beneficial

pr oper t i"839% &f RAVS{PraRE MRateTAls Pavig phigrBpleculavpiohs, These highyiRspelty

pol yel efgigsne Mxlslicked cﬁsﬂamlnséd BS siliSnRYJLPRE akd Mp&@%toab@ t& m)bare&ﬁts and
acrylate copolyners. Preferably, the carrier gmar is a polyolefin, nore

pr ef er atilgxang ROBIMYRLE hgyiagan ameragﬁme%xﬂaéﬁw% |o§/5 0P iogﬁijI@r?gidwowde a
pol yet hyipsit/ dHldbioo ckRtigdise Qfmwve%ft affdidrit ImPRRh iR TIRPlef¥Rd i N the

practice of t'he present invention for preparing the concentrate is fromO0.1

t o 99. 9,Pohisiexanas pie nqlmﬁmtbwtsﬂoweanelydmmqujpmrw silsxgne apRgpelpethy! atkyl
vei ght I%ﬁ@ianeb"l‘lsiﬁ%&ﬁn IHaEtheBS dhikis Qe Hlﬁfacuﬁ:fmcéﬂqlef Qtt\c?feeghl’ﬁ 'Egﬂen%ﬁ'afler red

silicone/tcarrier polyner concentrate 1s comer avai | e from Dow

Cor @ng t&@@wmmv@mtsop@H@mopmtmwerﬁ dnegchthﬁlrslwwsgnsnw gee.fer

nol ecul AHya si | oxane and HDPE. The silicone/carrier

pol ymer co ‘ee?\tq%%to% eeh%dr esent invention is typically blended with the
vinyl i dene chloride polyner in an anmount sufficient to provide fromO0.01 to
10 wei ght percent Hielhighovie¢asily siiesnefiiligmare empieyeatin theepriapticetnd thy priegentCx her

types Ofm\?énlnbﬁ e P&W&f‘%ﬁc%}a?& CeH é?l?coﬂ%%@%%‘? cbﬁ'cetnlf\%teoéa%sr?er\srepared by

blending the high viscosity silicone polymer and a carrier polymer (for example HDPE) in the

25  melt using conventional melt-processing techniques. Conventional melt-processing
equipment which may be used includes heated two-roll compounding mills, Brabender
mixers, Banbury mixers, single screw extruders, and twin screw extruders. It is desirable
that the silicone polymer and carrier polymer be blended under conditions and for a time
sufficient to produce a VIsualIy homogeneous blend of the silicone polymer and carrier

30 polymer.



2'0 invention include | ow viscosity silicone fluids, such as those gﬁﬁtﬂ@ a
viscosity of at |east about 100 centipoise at 25C. The anount of s] !

" polynmer present in the vinylidene chloride polynmer conposition of the
present i nva¥@pPHmB6dEpends on the conposition of the vinylidenRCHBYYIS

pol ymer conposition and the processing conditions to which the vinylidene
chloride polynmer 2 5 conposition is exposed. In general, the anount of
silicone pol yner préseamount of biicorierpdiynieremployest indlee practaesst thopresent i on s

fromO0.0 . fer fr t n f 0,1

wer ght - pabebfie 4 pedie g i tonceh e Yo ForiE i o BreielEety o L83 arke
conposi t inowst pldferabiyoiromh 25 75 eeightspancem, titsediondtie waighbef ths edndentrate
practice of the 3 0 present invention for preparing the vinylidene chloride

pol ynmer conposition.include the .1 - 5 0 C T 2002 WD.99/ 58603

bCr Usool 00225 epoxTfif Futnaldterhtiah sar becmhioues fiiheRiatch oS aiasenh oi 1
cocongt amventis@tdrippewdringithe cartehiraletire tdse wiich &retknown sed =01 for ingettinde
epoxi di z%d fatty acid npnoesters, such as, octyl stearate; anq eg xi di zed
di est er & PeBEHGRLREORS e IOMIIERS SHOTHE RAVTIRS et IR Ao 1P PXETICRINOIEE LN as

gl ycol digldeaidolyidite, arpdné vial faets @gﬁ&ﬂnéﬁsabmd h&fatedypslynfers be

enpl oyed in the present invention depends on the conposition of the

vi nyl i derfdeteraiy.ithe caiey pelymenissaealyalefin. e prefergblycpalyethylenmand. et t o

whi ch t hey MaiV d84i6h 8 ind |ohBREHDPRYPOSI tion is exposed, but in

gener al )%tr%e arf%unt&?s%érag& ‘g.e?@toggo, preferably from0.4 to 4 and nost
preferably 1 weight_percent, based on the weight of the vinylidene chloride
pol y#er conpositi onThel@amauntgf catrigr pelymenemptoyem sl tha ptictice ekthamyeseinto be -

| NCOT POT FhiAibAYE: ;{r?ﬁa&ﬁngé bSIRRRE 0 ok R Y98 p % rbinOft 1oAfifihdd, Ve

type and anount end upon several Ttactors. e tactor 1s the
i nt ended roest pogfetatdy, drompefsiot7oomeigtt precemdodsadtonrthe weight efrthe cencsintratee
conposition for the additives. That is, how nmuch additive can be added

before physical pr ?‘ﬁgﬁgﬁr%rﬁeﬂ%n@&ﬁ&%ﬂﬁ Eolfrﬂ&eéo%‘ééﬁiha?é [sE&nfile Pa:ng”t he

unaccept abl e | evel actors are apparent to those expert

art of pdivaiae frormBowGomingiag aGerfsoweidhtercent blepdaf @ higiavisdosity higic| ude
pl ast i-Ci ; i | 2 DI &{Tﬁm rocessi ng aids, lubricants,
fill 15eLl;js) Zrﬁél‘?lc"gnﬁ%‘gﬁmds@éégﬁﬂog% es@Dg ditives is known and several
types of each are comercially available. Exenplary lubricants include
fatty acids) such abhesiicanetsatisr golyser eprcentrataofdke p@sentinyendien i typicaliyx

esters, q;*ﬁﬁléjr f | ' : 1 | S
n- st ear ylgdlgﬁygh‘@ﬁfﬁ% Zl% y aﬁi%l&g?ée?t? h asm%ﬁhﬁ{ozxp h%/ e&née/ntgél QI%Q@SZP&T?HB' e;tg
met al | i ¢ Kaweigbf pdragntsiliaeneadsarrienudiyrasr ascentrate #1 tharbdgnd, zi nc st ear at e,
magnesi um st earate; and pol yol efi n waxes, such as paraffinic, and oxidi zed

pol yet hyl ene. Par af fj ; I hel ; j nd
synthesis are descr(f)t)%{i%%s gﬁglt@r{%yd&%r ncy%ﬁcb&ée]ﬁ@%&'ﬂméﬂf%éae, 25
Waxeg0 atinvergioni Ihaiude lowivisgogitySilitoné #8ids, suthesablekiet having ardigcdsidy ohatdeastr at ed

into the M\ j - chl ari pol ymer conposition by using conventi onal
mel t - procéédggl}llrllgt?ggrg'p&&elatgg%ry bl endi ng techni ques for thermally sensitive

pol ymers. The vinylidene chloride polyner conposition of the present
i nvention can be neThe pmourss siicamapayneupiedentin theamylidend ctiidridef polwrher

product) éo%poesﬁ%ﬁ%fﬁie f)iresent invention depends on the composition of the vinylidene chloride
polymer composition and the processing conditions to which the vinylidene chloride polymer
25  composition is exposed. In general, the amount of silicone polymer present in the vinylidene
chloride polymer composition is from 0.005 to 5.0, preferably from 0.02 to 0.2 and most
preferably 0.1 weight percent, based on the weight of the vinylidene chloride polymer
composition.

The epoxidized processing aids which can be used in the practice of the
30 present invention for preparing the vinylidene chloride polymer composition include the
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30 variety of filns or other articles. As is well known in the t tEh?
films'and articles are fabricated with conventional coextrusion; pdicT?
exanpl e, feedbl ock coextrusion, nultimnifold -5 1 5 OCT ?00? WD 99/58603
PCT/ US99/ 09m99h8ed3coext r usi on, or conbi nati ons of the two; PoT®RSHI/ENM2S5
nmol di ng; co-injection nolding; extrusion nolding; casting; blow ng; blow
nol di ng; cal endering; and | am nating. Exenplary articles include bl owmn and
cast, noepoxidizednegetabieyeiis)y-sddhl asginseed)pitl saykean il cddomutahisaffloweseil,ri gi d amd
f oam shegt : Rl X - Ll hers: ' rofiles anm nation
t echni qug&snﬂg&vgpggra f |8€ §ﬁ§nr f%/e%g(ﬁll’ g Féécjzl n.l%oespp? i o% g \égﬁ&?@ Fgﬁ"g%%%e? %c?' AES gl‘L‘tg fjlk nown
i n the astearateyendfepoxibized desteng suelc hsthpugiycal astetidicarf wsaturatetifiaty acid, sobler eby
sel f - sust ai ni r]gi | ani na are bonded together by applications of heat and
pr essur 25 QYEAHIGEAI ng, that is, whereby two or nore plies are | aninated
using a tie-coat adhesive, which is applied wet, the liquid driven off, and
in ore continuous Theeamdantcslebbxitiagd tlasilipén v@sicibyarsbd s@ploged irdthe prebedt
| am nation; 10 or by heat reactjvation, _tgat is, conbining a precoated film
wi th anolNEMERideReRSs e GogPosiian pLReMRATenRLHortanARECommatPYado ¢ hat
it becompp ﬁrs@@eﬁng\b@namor@@Mm& Ak ity liFeHoSEMBHRIBtp oRInfsy TahPokiBoh RadxbBskd, The
vi nyl i dene chl ori de pol yner conpositions of the present invention are
parti cul B¥Y i gepgreke ther yypoynt iy frem G bie 10apretenablyifiane 04t 4rangt mosterefaratr 5 bot h
i n nonol tji| ; I at i on of
food, dr?’%@?ﬂ arr%%?%??\éegégr?g tﬁ%ﬁ%@})éﬁﬁéHﬁﬁ@%&%ﬁ%gg%ﬁqﬁgrﬁ@% odu'l d have
good nechani cal properties, as well as |ow gas perneabilities too, for
exard e, oxygen, canMagatydf eanvestiona additivegipay alsade inrpperstegrintpitta/or bodi es,
hydr ocar b Gl Syqiti : Lse
he. Vi ny T e R o O Bt el Bt Sl e Pt et
The nul t factarer Oge fapieris thedovepded use ofithe compogitionod secangdastonis teleraprgahi c
pol yrer - I Jf r | iC
Pol yror oj° et fr hd Qudive” Thale; A6k iton 2GRS CarPB UOBS FoerbiariLRAN
pol yner pfoperiss lobthel igrels sieddy@elp atiecied tpareuhaogepabiefietdie Othanyddtaierace
chl ord de 1110 I, i_on. .The multilayer
st raff’: ur 88§%§%é§@0%?%?‘§%& f“a‘@%r fg oéf@%l Hegfoﬁguhtéi@xg% i°§@P°§€CE' " layer of the
organi ¢ polynmer or blend of two or nore different organic polynmers, (2) a
core | ayer of the Exempiadeadsitvies indutle phastigizers, beatystatilizesn pgimeanktss pr esent
I nventio Qi 3 ) r,.| ; n | L W .5y the
sare as BOAcTICHS AFRANR, ASarkBH IS Rt B LRSI 1S
The mul t séweraltypesrai each ereccommaérsalihavallableve or seven | ayers conpri sing one
or nore |ayers of the vinylidene chloride polynmer conposition of the

present invention, EQ@rqpltaR?lubﬁcant{inéuge fattg/ a%%g.,zsuch as stearic acid; esters, such as

20 fatty esters, wax esters, glycol esters, and fatty alcohol esters; fatty alcohols, such as

{
n-stearyl alcohol; fatty amides, such as N,N'-ethylene bis stearamide; metallic salt of fatty

acids, such as calcium stearate, zinc stearate, magnesium stearate; and polyolefin waxes,
such as paraffinic, and oxidized polyethylene. Paraffin and polyethylene waxes and their
properties and synthesis are described in 24 Kirk-Othmer Encyc. Chem. Tech. 3rd Ed.,

25  Waxes, at 473-77 (J. Wiley & Sons 1980).

The additives may be incorporated into the vinylidene chloride polymer
composition by using conventional melt-processing, as well as dry blending techniques for
thermally sensitive polymers. The vinylidene chloride polymer composition of the present
invention can be melt-processed and extruded into any suitable final product, for example, a

30 variety of films or other articles. As is well known in the art, the films and articles are
fabricated with conventional coextrusion; for example, feedblock coextrusion, multimanifold
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WO 99/ 58603 PCT/ US99/ 09225 renui ning | ayers conprising an organl.'gs @l pzr
or a blend of two or nore different organic polymers, the organi @ {9

of one layer being the sane as or different fromthe organic pol yner of
anot her | ay&YO99%$8eLi ve | ayers may be interposed between contRGIf0%P9/0P2Ger s
of the multilayer structures, dependi ng on the conposition and net hod of
prepari ngl the nmultilayer structure. Iémers whi ¢ch can, be used in

the pracPiecoe¥usipR: %P@E@H‘F“?’Pﬁ/@ﬁf‘? be; ?’B?Ctﬁf‘ SPRARINAGCY e foidijge Pxtrusion

structur ﬁwdldﬂ@é l&éﬁtlﬁ@?'bmlr? bl mBRIiNgR BhidRdering® X dRInSin d on ar omat ic
nMoNomer s chlorinated polyolefins. 10 By the term "polyolefin" is neant

a polynmer or copol ﬁgr of eth | ene, that is) a polyner derived solely from
et hyl ene, or et hyl &¥XemRRdy aﬁ@ 5ﬂnq4ﬁqeeblwan%9§stcwap>aﬁémbﬁweé fimerridid t h.

Such pol &nsméx.&b%h%éw r{gﬁi"éﬂﬁfogﬁw‘c%ﬁ%t rdie) gnpeg%eg tf‘b@l}z an® QAR Hrdfkd 0N

t enper at ur es, cat al ysts a |t|ons are own In the art and
r ef er2ncéaminatianéechhisiues ere particularypsvited teprotiuee mailti-ply sheétan As dkhiowindn die

conononerﬁa\;%gcﬁfg l&rﬁm% %liga é@%\&lhag%s‘ﬂnt 91a?LJ1Wh%P(§o #ﬁ'sﬂgﬁmﬂ{?%hﬁh are

MONOMEr S from on at ons unsat Urat e
car boxyl ibonded tdgetmbobyn apmmanormmj héaf mresswe )wﬂmbmhmmg,ahatvewr@frem

aci ds such _as este acr S, n ri.des, ..

e ovi oy P BT SRR tarh Bhtef RothanRve, M s P Ees e P BER ven -
noi et ydoroheand nh?memgnmsmsa%o@bgﬂ@ae gneh Wélhbﬁeﬁbﬁ'ﬂit%&sgmdnmh ibAN
nonoxli ae. a nmpnoner s I C can e t et en
ke or B PEReE Al dhat s, sompineia Pifepaiea i iR arpihes st By Beaing: Ao of i o
anhydr i deeaddehtitg thé pRscoshadHeskaroRRataridceiRe rédeptie tdbawdindated subduphesent
i nvention for preparing the nmultilayer |amnate structure 1nclude

pol ypr opPressere IBeiNAPgy | ene, and copol ymers and bl ends thereof, as well as
et hyl ene- propyl ene-di ene terpolyners. Preferred 2 5 polyolefins are

pol ypropyl ene, | i nade viiyiBeritedidrids Mru&tdavﬂpaemobbaﬂlﬁ}s)prdrgéhs.hmm%I y
branched |ipear |ow density polyethylene (LLDPE) such as, DONLEXT"'

pol yet hyIP8Ricuiagy sHitgdfor fapreationintgriiexigle anstyidisheprtainerscnity kngpenolayer and

het €L 99eingitia of shleiirdsassel idrthe bﬂé’geh}a'ﬂ@ﬁbf 13885drink, Ritkdificatdeiier( ULDPE) such
as ATTANET"" ULDPE {a tradenmark o Dow Chemi cal Co

honogene®g¥shabifsa %&Ontalmﬁh%ﬂmpa\@m%m@ﬁnm& Efﬂﬁpglgﬁvr%ﬁ) welas law aaso
TAFMERT" pe(rﬁeéﬂnlﬁi@@@@é 'fon‘chgh("piés ¥ C%d:éﬁt E%Bﬁ 'Eﬂo?tﬂeswgﬂﬁ% o, biddoRds R Rvor

EXACTT"" (a tra xon em cal Conpany) géneousl y- branched,
subst ant ibgriep, hydrecarbanstoylagrievlwralicbemicalsol ymers such as AFFINITYT'' (a
trademark of The Dow Chem cal 15 0 CT 2002 WD 991 58603 PCTIl US99/ 09225

Conpany) and ENGAGHR héRis/Ertru@lirdBRIis MY ﬁhﬁ@bﬁa‘eﬁ@nw pddgthyol efin

el astomers, which can be prepared as disclosed in U 'S Patents 5,272,236
and 802790!2")925"“9meWPWW@@%’?@" free radical polynerized ethyl ene
pol yners and copol ymers such as | ow density pol yet hyl ene (LDPE),

ethyl ene-acrylic aciys hipfhayercdRelureBERpAEsT1 Pnd & MBFeBYers of an organic
polymer or a blend of two or more different organic polymers, the organic polymer of one
layer being the same as or different from the organic polymer of another layer and (2) one or
more layers of the vinylidene chloride polymer composition of the present invention.

25 The multilayer structure can have three layers comprising (1) a first outer
layer of the organic polymer or blend of two or more ditferent organic polymers, (2) a core
layer of the vinylidene chioride polymer composition of the present invention and (3) a
second outer layer of an organic polymer which is the same as or different from the organic
polymer of the first outer layer.

30 The multilayer structure can also have five or seven layers comprising one or
more layers of the vinylidene chloride polymer composition of the present invention, and the
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5 (trademark of The Dow Chemi cal Conpany), and ethyl.ene-vi nyl acgtﬁa@[g MEZVA)
copol yners such as ESCORENET"' polyners (a trademark of Exxon Ch I

" Conpany}, and ELVAXT"~ (a trademark of E.|. DuPont de Nenours & Co.). The
nore preferweddptoyol efi ns are the honbgeneousl y-branched |iregusanda2s
substantially |inear ethylene copolyners with a density (neasured in
accordance with ASTM D-792) of 0.85 to 0.99 g/cnB, a weight average ~.0

nmol ecul aemawinghiayere cnonphising au ergemic palyreedrar blerd ghiwor artrnare (diffetévit organdan 1»5

to 3.0, Lt i X [(neasured in accordance.w th. ASTM D- 1238
(2001 2. Y5 BE IS ndyng PRI BEnbThESERe RERF At noP M SR s o
i N accorpbiymear odahbthASEyeD- 1238 {190/ 10)). In general) high density

pol yet hyl ene (HDPE) has a density of at |east about 25 0.94 granms per cubic
centinmeter (g/cc) (ASTM Test Method D 1505). HDPE is co nly produced
oot eonn ues, AdHeRe IEETs Ry Be dpEiRaErd R e AL RS RIS

pol y&t hyhebie§er shueturéE Gopestireori itiBR dntl Pndthcd offie tRe limilai@t;
2,993, 876; 3??50, 82u£'r> and%%?%o.%@plr efgrred HD%fEﬁe%F}gyed [ nba}}%e

pract i cSt®CWoe present invention has a density of from0.94 to 0.99 glcc

and a nelt index of fromO0.01 to 35 grans per 10 m nutes 20 as determ ned

by ASTM Test Met hodrdanibddRimd?s Whih! canlb2sdd it a&ide Cof RRSHEBEH inVehédh can
be enpl oyed in the practice of the present invention include polystyrene,

pol ynet HOI B@??@Igetj‘eM'Wéﬁfﬁ@?‘yf@ﬁéﬁd%P9'I>’@'ﬁ@/‘ﬁr@9I¥?F‘éq%§r BRlEMEERASEEOR, and
styr ene/ £BinatiOmohbRBes, GRR Shibikdted B@W@ﬁﬂéﬁes whi ch can be enployed in the

practice of the present I nvention 5 1 nclude the various grades of nylon,
such as nylon-6, nylon-66 and nylon 12. Adhesive materials which can be .
enpldyed in the prRtthedermpipalyptelipr isgaeantarpobimers cppelypeepiathyiens Hat is,
adhesi v Br didie LN | enel et hyl
acryli ceaa%?%mers?er g%g?ﬁ{/f% g?@;e\éﬁbér‘r'{e?tgﬁg%%ﬁ ?rg%)g'lp%] yoﬁg?ﬁé%as descri bed
in U S capolymerigabla thegawith. a8ugh palyrbersdidciudingshy materalfidbeiveropasiotsscr i bed

in U S. 9 ' . '
osin_arbPgonzefoehpErayfes, oA GEAG U RO Y wERRAOLTR AERRREY
Pat ent 4refetencedg matiadheretocfopthefpairpase o thie invertionatAxdititingl cansonoriess bich

h [ I h I I d k of
"o A% SR e R SO Pl S b RGBT B RPr R eifem ca )
adhesi veatomsj etbylenicallyt Unshnated carpoxyiceiciisdbatb podnorend dégnatisnalpetd as |, ~
crvaocr S BARER: Such agti s oSiGiady X el Re RIS G PR por y e
The thi cmnmwﬂgnd&aommot _ar)mm_ogad?yrrd_bhé bmﬁmd icstds_nbmute@wﬁb‘a rﬁ<Isiet;,l|c3utliazsrenéI

t t t L t t
el et e A S B =B PP S oPRabE SEERb TR, 1o
20  monomers which can be polymerized with ethylene include 1-octene, acrylic acid,

methacrylic acid, vinyl acetate and maleic anhydride.

Polyolefins which can be employed in the practice of the present invention for
preparing the multilayer laminate structure include polypropylene, polyethylene, and
copolymers and blends thereof, as well as ethylene-propylene-diene terpolymers. Preferred

25  polyolefins are polypropylene, linear high density polyethylene (HDPE), heterogeneously-
branched linear low density polyethylene (LLDPE) such as DOWLEX™ polyethylene resin (a
trademark of The Dow Chemical Company), heterogeneously-branched ultra low linear
density polyethylene (ULDPE) such as ATTANE™ ULDPE (a trademark of The Dow
Chemical Company); homogeneously-branched, linear ethylene/a-olefin copolymers such as

* 30 TAFMER™ (a trademark of Mitsui Petrochemicals Company Limited) and EXACT™ (a
trademark of Exxon Chemical Company); homogeneously-branched, substantially linear
ethylene/a-olefin polymers such as AFFINITY™ (a trademark of The Dow Chemical
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has a thickness of from0.05 to 10 mls, preferably, fromO0.2 to mls

nost preferably) fromO0.4 to 1.8 mls. In general, the nultllaye‘rﬁﬁf:?lﬁﬂZure

of the present invention has a thickness of from0.05 to 200 mils,
preferably WMOA%s860B0 100 nils, nost preferably, from2 to 80Pmrm~sp9/0d2n$1 t he
PVDC pol yner |ayer having a thickness of fromO0.005 to 20 mls, preferably
from0.2 to 10 mls, nost preferably, from0.2 to 8.0 mls. The present

i nvent i o@ompany)lanstENGAGEFha fraderhank ofl ©xudiont Bow tRiastérobisahipnlyolefia efalstesnerg he

const uctned P ap R en S 28BS Ve PBtehE P Y Al BB AT g Be ana
and Conparat e EXaml S b and 5 The By 0w 0 1 of U 21) anc ol @1 my| 1 dene
chi or | oY SR T Sty arero A BT SRS Btes pa PEMBEORIY 0!

per cent M#é&héhaﬁeaﬂ HDOW ICH idl @Bﬁhrpﬁﬁy)uéhﬂ&r@l&@ﬂ)ﬁ%bé&é‘t@'(EbAEBoﬂWrﬁé’ré' ty

bl ender were eggl oyed in the exanples 1 Vi dene chlorid

copol ynefudAs ENESYingivmeds Golyademarkiof EIXC’L" Gk‘er%cél CRIBPHW) ARl R Et e

i g dent %&’3‘"‘?58?%3”2%@"6%88“%@ & o ROt RO Bleths s e 0 25

PCT/ US9 ohoroogenepualhranched hmamnﬂ@ghetaomlwma@r eibxdmeymomnerw'th a density

. YEpox e i di zed
PE waxO0. W%\%S%?/ifﬁ ??&Fg#e%\t}\tgﬁg&y ;6/\;&7%%@18%]8%% coné ?ﬁi}ﬁ&tb conc %(125

. %00 mpenckEculae \AE)gintrp:I reurdtérraykiage meoledulamwealghtaatiom | Myyidd 9 GroBv 1.6tto B a
EpOX|d|zed o) 2 W . 9 |d|z d PE 4

S DPESCBR e T utsaureS B e Sepcer (AR s Lol i 0ro.0t o
copol y et 6® g8 Owhinbiep paricary H/12 @f b @R 80 mwbésL&edvtn bcoydaace WitMasT$ Parzsge?2. 0
wt.%Extrg?? ?{h Conditions:9 hour trials, started with a clean system (screw,
barrel, 178 .2 0 Rate: 42 Ib/hr, 17 RPM 2.5-inch dianeter 21:1 UD
Ext ruder, nonol ayer cross- head die. Barrel Tenperatures: 150C (feed), 155C
(transit i on), 160Clr( gerterdl) hibh eehstypoly@thyiarie (HDHE) e 2efuneiteof dt Tedst abelapt or :

175C,_ Feedt hr oat : .-10-. 1 5 99/ 586 CT, 9/ 09225
Ent L1 R s PaEBIE et dSisn AT TeR s e - Tshak HobEvgempionly
f or mul at b%c@dhénﬂ@%hﬁi@ﬁe&sﬁﬁlﬂﬁt& tﬁ@grepaﬁénohfw n@m léW déﬂi@ty%oty@mys?e.neg he

screw was stopped, and full cooli This froze
oh fdch

the poly BueSiRe daberAttin ko Es Ao 2 S 4o 7O A2O0825 AAY ¢ hon
di s- asseghloatsoamelphctefiad PPPE sl d m thb brdetit® of the pRsderiiRlvertionttas ar enoved

fromthe die. This allowed for a nethod to conpar e carbon generation

bet ween EPRIETOME/BEIR-8.98 0/ar@ndraomati index o §omT(R1 ty3iaraais Ras 18BiRples A

formy at heReldpamea sy Asiad TE ManbPBL foggave an outer portion of the die that
was totally covered with black carbon. Wien Exanples 1 and 2 fornul ati ons

were extruded for 9 hours, they both gave an outer surface that was totaIIy

cl ean of carbon. THOY&®&'S b§$9(%°"c arpmaﬂmqvom%s whichsap Re AMRIQYeEin RS e
fornul at peiktinesf tﬁb%&ﬂt ﬁ\(/érﬁrona’nm;%l%g?gvgldé %deélﬂﬁéty%@' brélyetﬁynétméﬁee to

heavy die lines, slough, and a rou ce to the fi ndlcates
that t hestyrene/methylstyrene copolymer and styrene/chlorostyrene copolymer

Polyamides which can be emplioyed in the practice of the present invention

25 include the various grades of nylon, such as nylon-6, nylon-66 and nylon 12.

Adhesive materials which can be employed in the practice of the present
invention for preparing the adhesive layer include ethylene vinyl acetate copolymers,
ethylene/ethyl acrylic acid ester copolymers, ionomers, modified polyolefins as described in
U.S. Patent 5,443,874, acrylic-based terpolymer adhesives as described in U.S. Patent

30 3,753,769 and adhesives formed by reacting an epoxy resin and an acidified aminoethylated
vinyl polymer as described in U.S. Patent 4,447,494. The more preferred adhesive materials
are maleic anhydride grafted polyethylene or polypropylene such as ADMER (trademark of
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external lubricants (for exanple, oxidized PE wax, PE wax, HDPE, silicone
concentrate} are necessary in conbination with the GVB. Barrier 1Test G Tnigll15
" Barrier properties were determined for nonolayer blown films (1 to 2 mil)
at 23C and WO 9EB®ent relative hum dity in accordance w th ABFTMUSRY/M9326
D-3985-81. The barrier property of the filmformed fromthe Exanple 1

formul at 5 100 i n2-atm was, superior conpared to that of
the ComMiSH PRLOSRAIFIY PSR, Bhe R UM B G SPTTEL el En B s

| Mpr ovengngAX™ (bédémé&k of Bubb@th| Yhe afdst plekerred ddHeSive widdérias i BL AN 3376)
barrier propertl es and processing are both inproved, because usually,

i npr oventieh isp © Metidadax, 2B P?SFef‘é‘é'ﬁY‘ta'é’eﬁaF? %PR?M‘PQ’nEHPé‘P‘C‘éTeﬁéef “’\%“Wﬂeér
t
e cont S alepe Sfifios & o BresBht inhtfoni Gl AR WP, G i | on
vs. 5.0 thercoetemplated appdicktinmwin gieneral, itepuimg@nalaygsi Stiugiwe ohthe ereseakinventiont al
ffect t
vas al sq e PiskfiEe 3R 6,080 16 Foiby e MRpoii it 2 6 Y st pfireraphy b
f or mul at0.61s 1.8 milst Hnh geherst, the2Oltitpyef smjmd@dtrlé\mmmmeym hamas thidkmessl on

L a2t a4 280 Pl Sl PonE BB ol el S R BB R
conpar edwdﬂetm%ms polpines layé'ﬂséwrfma ti'nck’&eﬂs wiefeorn Or0D5ad 208018, prefdralbig fiperT a12ur e.
The Corrpar Iatl on evol ved small HCL bubbles after 11

mi ndtes. tOﬂﬁ’ Fgrpeier?@y r%'r?q G135 minutes to reach the -11 15
0 CT 2002 WO 99I 58603_ PCT/ U899/ 09225 sane | evel of gassing. This is a

further indicationTigd prtebantnmynqam mdwafmilm Suireoir kibtayl bpﬂl@liod@ﬂln@)éxéﬂhgles
G- contal ni n%\forrrul ation 12 ~E~~

7 638_ -5 pqp_ar]eﬁor.lhepur:poses of illostration grjyigéiﬁp‘nﬁ@zbﬁm%ed ag Inm;(mg
vinyli deme s@b;bé)éﬂ {8 pRAENIAVertBAD ARidaitd And PEREh&IgRS afelby waigi dhidsdene
chloride pol ymer wherein the major component is a vinylidene chloride
nmonomer BrvfisfesResiigRliydited-s one or nore nonoet hyl eni cal | y unsaturat ed
nmononer copol ynerized with the 5 vinylidene chloride nmononmer, 2) a glycerol

est ars angxdraple 118 £Hd Gorhisatatiie/EsdrhpléOA apalg/mer fluid concent rat e, the

gl ycerol ester and silicone polyner being present in an anDunt sufficient
toirrprovetheext ud |I|t of the vinyliden i de

optionally, an epoXi h?ﬂfﬁ%‘ﬁ'“g audationg °E?§nxhlﬁee@ﬁ 9 Eonﬁgtco g&js we:ght

gr oup- copéraétinigthyl adnyiaé M@%i@ﬁt p&cei{%yﬁmldrld@ﬁpmba@d&lsmg]a wher ei n

the vinylidene chloride p mer is Z 0 formed froma nononmer m xture
conpri si F@WPP'@RW’BEQP 6"'@!?“ i/e@ﬁ‘?’ WETeRRRIONAHY It BXRMRIEY-0r | de monomer and
from40 to 1 weight percent of a rnonoethylenically unsaturated conononer
copol ynmegkaipkdq therewith. 3. The conposition of Claim2 wherein the
manoet hyl eni cal | y unsaturated nmonomer is vinyl chloride, alkyl acrylate,

T oSN o, T Y B 15 econic et

AN

Epoxidized soybean oil 1.2wt.%
Glycerol monostearate 2.0wt.%
Oxidized polyethylene wax 0.18 wt. %
Polyethylene wax 0.45 wt.%
25 High density polyethylene 0.90 wt.%



4. The conposition of Caim1l wherein the glycerol ester is gl ycelrpbm @9“2
nonost earate, glycerol nonopal mtate, glycerol nonaofeate, or the diester
or triester thereof. 5. The conposition of Claim1l wherein the glycerol
ester is pr®xS8HR an anbunt of from0.05 to 10 wei ght per cdRT/U9AE¥AS5 on
the wei ght of the conposition 6. The conposition of Claim1 wherein the
sllicone_polyner is polydinethyl silaxane, polydinethyldi phsnyl siloxane or
pol ymat h;?@-@pl%ﬁ aryl silexane. 7. The conposition of Claim1 wherein the
silicone polyner Is present in an _ ampunt of from0.001 to 6 weight
percent, beed@yli&die ¥RdeY cpbiyhiee conposi tigey7sBwt.khe conposition of Caim
1 wherein the silicone polyner is in the farmof a 2S concentrate
conprising a carrier polyner. 9. The conposition of Caim8 wherein the
carrier pol yn&Poxidizgd sgyReaNe¥ili n, an oxi di zed - ®¥tydl efin, an et hyl ene vi nyl
acetate copol yner, or an acrylate copolynmer. 10. The conposition of Claim1l
wherein the epgydedhizrshdtaeaesi ng old is an gpgxkdi zed vegetabl e oil

epoxi di zed fatty acid nonoester or epoxidized diester. 3 ~ 11. The
conposition of C aim110 wherein the epoxidized processing aid is |inseed

oi |, Boybean &NidizebReMax ai |, safflower oil0-1¥E5 1 ower oil, cotton seed

oil or octyl stearate. -13 AMENDED SHEET ,. ~, r .Il ~i~J.~"-a~~f-~I~Wr
|7 _i__38_ ~JHaRthylehd wik . ¢ - 11 _~1=~udl| @fdp._ ¢ ~3l - 8- ~
B L R . ' ~ ~ 5 ocr zooz 12. A vinylidene

chl oride polyner conposition conprising (1) a vinylidene chl ori de pol yner
wher ei n t he ndfight MeoriraneMIDRE cofiGay| i dene cHi-B#% We“onomer and t he

remai nder is one or nore nonoethytenically unsaturated nononer :
copol yneig r&ive Blantdie Avi nyl i dene chl ori de nononer, (2) a glycerol ester
and (3) a polyolefin, the glycerol ester and 5 polyol efin being present in
an anount sufficient to inprove the extrudabiliiy of the vinylidene

chl ori de pol ynéwidgpgichigddeenpolydiari on does nt2¢Whiri se an epoxy- cont ai ni ng
i ,2-poi ybut adi ene. 13. The conposition of Caim1l2 wherein the pofyolefin

i's aibi gh densgoyidpeu)seybadrese, a pol yet hyl ene agxy, an oxi di zed
pol yet hyl ene wax or a mxture thereof. 14 14. A nonol ayer structure

conprising a vinyli chl oride polyner co ition conprising (1) a
vi nyl i dene chléi?%ﬁ%?gg&y%r wherein the mgj gB'1 d’ﬁtpgnent is a vinylidene
chl oride nononer and the remainder is one or nore nonoethylenically
unsat ur at ed mp®wax oopol yneri zabl e with theo.4$ myki dene chl ori de nononer
(2) a glycerol ester and (3) a silicone polyner, the glycerol ester and

silicone poly eing present in an IS anou syftficient to inprove the
ext rudabi I | ty%m?he vi nyl i dene chl ori de polé}%r%?#'%\d optionally, an

epoxi di zed processing aid, which is not an epoxy group- Gt ai ni ng
1, 2- pal yi@dnaphrative. ExEmpléBrul ti | ayer structure conprising (A one or nore
| ayers of an organic polynmer or a blend of two or nore different organic

pol ypers) the i |, r of one 2 0 |ay %iogthe sanme as or
di ffgsent fronﬁéﬂ@ggéﬁﬁﬁf%eng%qo@ﬁﬁ? of anot heég'? (ég and (B) one or nore
| ayers of a vinylidene chloride polynmer conposition conprising (1) a

vi nyl i dene chlkpoxiizedcioybean eiher ei n t he mayot.2ediponent is a vinylidene
chl ori de nononer and the remainder is one or nore nonoethylenlcally

unsat ur at ed i zable with the,%inylidene chloride nononer,
(2) a dl ycerg}@@éﬁé[rﬁgﬁ%t%%g{et he gl ycer ol es%'ér“ﬂa}F’ld silicone polymers being
Extrusion Conditions:
9 hour trials, started with a clean system (screw, barrel, and die).
20 Rate: 42 Ib/hr, 17 RPM, 2.5-inch diameter 21:1 L/D Extruder, monolayer cross-head die.

Barrel Temperatures: 150°C (feed), 155°C (transition), 160°C (meter).

Die temperature: 173°C, Nosepiece: 175°C, Adaptor: 175°C, Feedthroat: 38°C.
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2 5 present in an anmount sufficient to inprove the extrudability fi b
vi nyl i dene chl ori de pol ynmer and optionally) an epoxidi zed process 8
and which Js not an epoxy group-containing 1,2-polybutadiene. 16. The
mul til ayar YO%E8¢Be of A aim 15 conprising (1 ) a first out BETUSHY0R2S t he
organi ¢ polynmer or blend of two or mare different organic polynmers) (2) a

core layer of 3 0 the vi nyl i dene chl ori de pol yner conP05|t|on and (3) a
second outer | ayer Egfusign @?'@MT%CWWF%#OWP%’P]G%'DWB SafheRVe d| fferent

fromt hefo%alaﬂsrrs mluua@for Of hduRCeddn! ' tﬁwgﬁa of ALEY hou'lrg thd E&ew

structure of Claim15 conprising irst outer layer z{? Vi ny fldene
chl or i dearsbiulj geelingdrb o8 thei kavrel eaql d@ J(b\i%fm%ﬁy@le polyrperdn meghetw&hmwﬁt@enajr

g' infj W ﬁHgﬁ%__?t%.%%then dis-ass rr\glé gh& "‘t}e ?':a;;'bon tended to Hn:chlrhqe Bolg}ﬁ?ef —

~ . ~5 ~-wben ;emowed from the dié.. This auowedforametﬁbd to eompare carben@eoeratforQ)OZ of
two or npr.e di en ani and sSec, t of an
or gant o BERE TSI FVBC et OEISRE 7he belhri e oAt A et EiasBhy s
OL ht he cwtltau bxapeled for ﬁnouT@gavwbért bdjtayﬁdirtlsh butrtetdielth:a‘t v»@lsamt]gm)t%c&emenl uml n an
adhesi ve er. is t erpose et wee uous | a s.of the tilayer
struct ur¥ac 6%031'90" ng‘eﬁtﬁ?‘f‘mp drang 4 Pa(go Were e %d\m{é’@% SRy BetBani ¢
pol ymer gaweaarpatw.o&,t@fab@ma@mgltmaw @l@ar%f carbeH. Y Phe BRABIonAAal viththye- | ayer or
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Two-roll mill testing was also performed to compare thermal stability of PVDC
copolymer formulations. In this test, 200 g of blended PVDC copolymer was placed on two
heated, co-rotating rolls. The polymer then melted due to the heat and shear created within
the sample. The time to significant degradation was compared between samples. Testing

- 30 wasdone at 180°C roll temperature. The Comparative Example A formulation evolved small
HCL bubbles after 11 minutes. The Example 1 formulation took 13.5 minutes to reach the
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monomer is vinyl chlotide, alkyl acrylate, alkyl methacrylate, acrylic acid, methacrylic acid,
15 itaconic acid, acrylonitrile, or methacrylonitrile.

4. The composition of Claim 1 wherein the glycerol ester is glycerol
monastearate, glycerol monopalmitate, glycercl monooleate, or the diester or triester thereof.

5. The composition of Claim T wherein the glycerol ester is present in an
amount of from 0.05 to 10 weight percent, based on the weight of the composition.

20 6. The composition of Claim 1 wherein the sllicone polymer Is polydimethy!
siloxane, polydimethyldiphenyt siloxane or poiymethyl alkyl eryl siloxane.

7. The compasition of Claim 1 wherein the silicone polymer Is present in an
amount of from 0.001 to 5 weight percent, based on the weight of the compaosition.

8. The composition of Claim 1 wherein the silicone polymer is in the form of a
25  concentrate comprising & carrier polymer.

9. The compaosition of Claim 8 wherein the carrier polymer is a polyolefin, an
oXidized polyolefin, an ethylene vinyl acetate copolymer, ar an acrylate copolymer.

10. The composition of Claim 1 wherein the spoxidized processing aid is an
epoxidized vegatable oil, epoxidized fatty acid monoester or epoxidized diester.

3Q 11. The compaosition of Claim 10 wherein the epoxidized processing aid is
linseed oil, soybean oil, coconut ¢il, safflower oil, sunflower cil, cotton seed gil, or octyl
stearate.
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15  amount sufficient to improve tha extrudability of the vinylidene chioride pelymer, and
aptionally, an epoxidized processing aid, which is not an epoxy group-containing
1,2-polybutadiene.

[
[
\
(

15. A multilayer structure comprising (A} one or more layers of an organic

polymer or a blend of two ar more different organic polymers, the organic polymer of one

20 layer being the same as or different from the organic polymer of another layer and (B) one or
more layers of a vinylidene chioride polymer compasition comprising (1) a vinylidane ¢hloride
polymer wherein the major component is & vinylidene chloride monomer and the remainder
ia one or more monoethylenically unsaturated monomer copolymerizable with the vinylidens
chloride monomer, (2) a glycerol ester and (3) the glycerol ester and silicone polymer being

25 present in an amount sufficlent to improve the extrudability of the vinylidene chloride polymers
and optionally, an epoxidized processing aid, and which Is not an epoxy group-containing
1,2-polybutadiensa.

16. The multilayer structure of Claim 15 comprising (1) a first outer layer of
the organic polymer or blend of two or mare different organic polymers, (2) a core layer af

30 the vinylidene chloride polymer compasition and (3) a secend outer layer of an organic
polymer which Is the same as or different from the organic polymer of the first outer layer.

17. The muitilayer structure of Claim 15 comprising (1) a first outer layer of
the vinylidene chioride polymer composition, (2) a core fayer of the organic polymer or blend
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polymer composition comprising (1) a vinylidene chloride polymer wherain the major
component is a vinylidene chioride monomer and the remainder is one or more
monoethylenically unsaturated monomer copolymerizable with the vinylidene chioride
monomer, (2) a glycerol ester and (3) a polyalefin, the glycerol ester and polyolefin being

25  present In an amount sufficient to Improve the extrudability of the vinylidene chloride polymer

and the vinylidene chlioride palymer composition does not comprise an epoxy group-

containing 1,2-polybutadiene.

23. A flexibie or rigid container comprising the monolayer structure of Claim
14, the multilayer structure of Claim 15 or the monolayer or multilayer structure of Claim 22,

-1 5..

AMENDED SHEET



