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CHLCRI DE POLYMER COWPQOSI TI ONS This i nvention reI ates to vinylidene Chq ori J

"pol yner (PVDC) conpositions having i rrproved To control the
generation of PVDC degradation products dur| 'I m “mmgces& ng)
processi ng wigdw/ssepsh as | ubricants (for er nal férbs

types), olefinic waxes and oils have been bI ended v&6t h the VI nyI | dene
chl oride polyner prior to fabrication into a final product. However, it has

been found that, EXTRUDABLE MNYEdDENE OHEORIDE FOLYMER OUMBOSUHGNSabl e -
processing conditions, an excessive degree of adhesion devel ops between the

vi nyl i dene chl ori deTthwmitloﬁmlat*ebﬁb vinyiRlens ehibade pogmet (RVEBRL consiRisitioas ew
and 10 die. . This adhesion h@creases the residence tinme of the vinylidene

chl ori de BBY'S}QrE'FpW‘ﬁch“WS Wes degradation, resulting in the formation of
die face buildup or die slough generation, and i n the generation of carbon
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i nprove the 25 extrudability of the vinylidene chloride polynmer. In athird
aspect, the pr esent ltiwnuiadmé desirableatoironidie dawl:@éﬂwﬁldmepmlyyrmmo(rﬁklﬁﬁ)n

conposi ti o 1 ylidene chl] oride ycer ol
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presens i unmepmlmeva lmf tiegradation whichesaltefrbineexesésivadtidsion\betiednithe PVDC

vi nyl i dene ithl rt|1de RO %ﬁréec{ 3 q Fe | nventors have di scovered that adding
a gl yceroIrne SRYSY 19 Bigda 58 ?ﬁﬁ?r or a polyolefin and, optionally, an
epoxi di zed processing aid to PVDC i nproves the -1 *r~nnm 15di? U2 W
991 58603 ext rudabi In & firsbhspdut, tRy/pPrasent |neefurohr|gaivtrtyh@b3@rcmmdé palyhes (PVDCP
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?g: !srg 5) | estrﬁgl%ﬁtstgllmn rove nlgé gxtPuQPabfli@ oa%nhee\)/(l;['\{d%%% chfonge BSﬂyX\réF.r conposition is

In a second aspect, the present invention is a vinylidene chloride polymer -
(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 chioride polymer, (2) a glycerol 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
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S thermal ly sensitive and, consequently, the extrudate possesses a rgcé G‘?ﬂ]Z
¢ evel of degraded material in the formof die face buil dup, slough
‘'generation and carbon buil dup on extruder screw and die surfaces, reduced
di scoloration or |ess hydrogen chloride evol venent and a | ower nechani cal
energy to exo 860X hat i s, anmount of energy expended to ext rrai@sd99e9225
polymer due to friction and the viscosity of the polyneric conposition,
than a PVDC 10 conposition which does not contain the silicone/carrier
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can be eWn'ypéfﬂ@l'lde”aér?%nﬁﬁl@Sr%@{habr@lb‘hﬂﬁl'eoé‘lkﬂ%w& UhdldMe/ FRERRAIAtELNMBFe t he

vinylidene chloride polymer conpodsition and processing conditions to

whi ch t h@referigd ﬁ@éh@@lcg}lu WS%aWIW%érW&etW'%Ch'Q“@ﬁ«r@@Mt"'ﬁut in
general , n&éiﬁac?\ngMGﬁe Iafidth@ ik aQﬁbétQS éﬂd aﬁkgﬁims{ha téé r?oﬁnqt?s thdrpst
1 t on e wel ene

preferably 2 perce ase e vinyli
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“high viscosity silicone fluids" as used hereln is intended to represent a
wi de range of pol ysﬁref@m tlnmt/ieylidahs chlatiiegolgmier pHormpécerorh armominggrtmixiines e

hi gh of d
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al kyl ar yrhteﬁsorym@naorel ﬁrefe?athrﬂ W arn'aaﬁt éfhﬁ&eeiﬂywh%u@uﬁsﬂuraiéo%bﬁorﬁ& .@andl e

and feed into conventional bl endi ng equi prrent with solid thernoplastic
pol ymer s f@me4@ b 4 weight nergﬁnwe@es@ﬁt preferally, framm 40 to 6 weight percent, based on

total weight of the vinylidene chloride polymer.
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exanple, U S. Patent 4,446,090. The high viscosity silicone fluids{ganer 00
enpl oyed in the practlce of the present invention in the form of
‘concentrates. The silicone polymer concentrate can be prepared by bl ending
the high viscosity silicone polymer and a carrier polynmer (for exanple
HDPE) in t hw0295848|t using conventional nelt-processing techRaryses09225
Conventional mnelt-processing equipment which may be used includes heated
two-roll compounding mills, Brabender m xers, Banbury m xers, single screw
extruders, and tw He@yeailsstarswbich canibe emplevsciasheprastice efibe piaspione  ~

pol yrer |ﬁvrlé?'1tl8@rf6r Aﬁ%ﬁ:{;{?ﬁ’i Xﬁg(lmg Rk AdRde Eagﬂergﬁgﬁgsﬂ%c?f@rﬂf?&efﬂw ftdniB 4

sufficient to pr e Vi su y honogene the silicone polyner
and car rtoe c:art@qmbmﬂesuch-as forexarmplecmyz@ommswaraeeotycmmpuomgm@z25

The anou r | h C pr esent

I nventi o%t) o‘];l nEérrle e?a?e 5&% Féon}é]c?ﬂglgﬁot % 91%9% O%Bﬁi rba?%gi‘% hgﬁr eferably
froms10 doereSporadinty dinasd trizstd<r Tid pr,eférremfglﬁferdslcesﬁe'i is\glycHrdl menastearatebased on
t he wei ght of the concentrate. The carrier polynmers which can be enpl oyed

in the practice of_the S nventi.on fo t he concentrate

are. thoe whi ch ar EISRBRI o SoRgoLRYer whief sadbe BERYEHAT e e Bpidee <o

vinyl i dedepentis on tmaecqmmqsmhmf treUghylidsne tmnwmmher cmpositionfandshe oxi di zed
ne v and acryl ate copol yners.

| | ef th | tat | :
LY O S irocsssiia Spaifioes o iichhe i IS S Ry B PR e Sifipped But
pol yet hyhgageranthe ams@ntné ﬁBWcﬁ@é w 13 phéfe#abqerftﬁwh DY 18 At ivkaierfetddiPE) . 10

The anpunt of carrier rrg g in the %ractlce of the {?resent
i nvet i dﬁelsfeirp%?ee*ﬁmsae Of‘ﬁ'ée weusﬁ ¢itthavisylidene chiarige polygred gompositiast. er abl y

from10 to 90 and, nost preferably, from25 to 75 wei ght percent, based on

the wei ght of the Wﬁrﬁiﬂnb%@'m&@ﬁ/hléﬁ%anme@n%lé% ifi itthd ﬁr@@@éecé?rtlﬁé 8:" sBﬁ’t’ yrrer
concentrate is commercially avail able from Dow Corning as a

per cent BY®REN &I PERATHE e 5'@&5‘&9909 chierign compRgliAtiariide wma ek v'ﬁmsgﬁu |SWﬁ@fPﬁyl

si | oxanery aad ﬁ@ﬂ%rm Tl'ﬂ&h %ﬂskbs@@@%&ﬁé filigs" RAIKAPer&QRGRIBNES B r‘éf:retseﬁt PhRret
invention is typically blendéd with the vinylidene chloride polynmer in an

amount s@nge ef Rlysilowaner petetalsthaying @ iah melerylawieight. paesedrigh viscosity
si | i1GONedifRhE Hibids P& %Waref&&%&%&%‘lu@ohé‘gﬁrﬂ@ 4k %Bﬁ\pngch@frzd %P8 pfat cf%'t l'i cone

pol ymers which can in the present I nvention inclu
vi scosi tsjloxang Nmerﬁlh@mg angy@rag&sm@lh@nﬂ@r \M%!thrfj 59 QPO @Y ard p@mdle@ast

about 100 GEY bA00 dintBie AR SARPANm A phbEARGePThY FRopEgoent 10 the

V|nyI|dene chl oride r conposition o resent ventl on depends on
the conprlysiipxanesfare nelydnme}ﬂw a@e(aee cnﬂWmet@ylp'@hynﬁ isiloxamg @sidtpiolymedind atidie

processi é}gl é}[BQQ—let 'IP@%( 5& %tQtt\]esteq@ ld'ifﬁi&nﬁo%%&l@' ?1.8 f@&l h {ongéntlonal
corrp03|t| nis ex 3 K allcone mer present
in t3e vlplglpqllngjemepment with solid thermoplastlc polymers due to their high vnscossty See, for

example, U.S. Patent 4,446,090.

The high viscosity silicone fluids are employed in the practice of the present-
invention in the form of concentrates. The silicone polymer concentrate can be prepared by '
blending the high viscosity silicone polymer and a carrier polymer (for exampie 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 v1suaily homogeneous blend of the silicone polymer and carrier

30 polymer.



chloride polyner conpositionis from0.005 to 5.0, preferably from §.002 p
0.2 and nost preferably 0.1 wei ght percent, based on the weight of the
“vinylidene chloride polyner conposition. The epoxidi zed processing aids

whi ch can be used in the practice of the 3 0 present invention for
preparing thwoworsgsiddene chl ori de pol ymer conposition includepchraussodozzs~ 5
OCR ~UU2 WD 991 58603 PCT/ US99/ 09225 epoxi di zed vegetabl e oils, =such as

| inseed oil, soybean oil, coconut oil, safflower oil, sunflower oil, and
cotton seed oil; anthe¢ hmoapicfisilicone pbigtriey employedimipe ptautise o thetprasentoct yl s

t te;. ) i di zed di est h th I t
oot ur aiBieianye mepd o e RoaS i Bt O e, BreleBHEim 0 4750 40% gi zed
st abi | i zemowtyireferaay then 251 PY @Bight pblent) baSENén hauRigHt ontHiaRMBesras. t he
conposition of the vinylidene chloride polyner conposition and the

processing conditions to which the vinylidene chloride polynmer conposition
i s exposed, but in {BREREET PRlWBCEWRIAR CRRbE egtpiqyed in Biemsactise Of Hieaesenty om

0.4 tg 4 @ishtioRTbr PeBhSiPRk CoAcdiagd hrdBbsSHhich BAS Rbw in theaM®IRbalhgt he
vi nyl i dene chl oride polyner conmposition. 10 A variety of conventi onal

addi t i vesbengficial BrePpdies tr¥pyisene shloride olymerssisHoh aeldereexempis. irglyofdingner
conposi t i Qf.; i, : i, actors. One
factor i s%éégﬁ?lgﬂégndé ’ é@?legg q’t"ﬁr'e@g%%tg\(l)}ésoip%) Eyﬁ%ﬁ)@%ﬂgég%éég gﬁ'@be'{&s t ol erance
of the coeterablyothefarrierpolyaddis & pelyolefihanoieprefecabragolyetivianeands mosbe

added bef‘glr i "?Q%Z% ﬁﬁhd%é?@%ﬁe%'%e {qu | ends are adversely affected to an

unaccept a ors ar apparent to those expert in the
art of polymer formulation and conmpoundi ng. Exenpl ary additives include
pl astlidci zers, heat Ihebmouniofsarisrgoymes empiayedss thegpradtite,of thebpriesentt s,

fillers, . teL OXJ ; IV i al
types of BoenenarEsamEarRG et B Sty Prabb i T2 % 8K The
fatty aciusst afenatzy, feineas te75elethht psitcents pasatCdn the vikightfoatHeycopsemtrate. wax
esters) glycol esters, and fatty al cohol esters; fatty al cohols, such as

n-stearyl al cohol; tl'ﬁé Wos?‘ﬁ?g?e%d %ﬁ%%ﬂe%ﬁp'&r 'Hb&ﬁ{eEé{;ric{%ﬁSrgéeﬁs 5% re%[g@'gi

netallic salt of fatty aci such as cal ci im’s ZinC steara
magnesi unasdilebledtom DawdCgroing @lsef $5050@eight perceht endgalraalhih miscositgnbigbxi di zed

pol yethyl enge. [ in_and polyvethyl en s and their properties and
synt ﬁlegsql sr% [%gulggg%ig{hk)galyglwegyll P%fo&iqaaﬂﬁﬁcyc. Chem Tech. 3rd Ed., 2 5
Waxes, at 473-77 (J. Wley & Sons 1980). The additives may be incorporated
i nto the vinyl i deneToalsilicorbécarienpaymersanosittate of the pnesentyingemntiomis typiclly

mel t - proc ; . . i.ng. techni £ (tive
pol yrror oSS iodRa Svute BB7RER ickadi B ehy SHFAT knRroTld

i nvent i on1¢weight perckent gilicooesseidr polgmex tonmbattaterit thealnigndui t abl e fi nal
product, for exanple, a 3 0 variety of filns or other articles. As is well

known in the art, t i) i i 1 i onal
coextrusion; for exgﬁrr%%réy @e@%ﬂ‘@&@k@%ﬁ@?@?& h%?b‘ﬁ%ﬁ%@ irtc:ﬁh%%% t
20 invention include low viscosity silicone fluids, such as those having a viscosity of at least -
about 100 centipoise at 25°C.

The amount of silicone polymer present in the vinylidene chioride polymer
composition of the present 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 chioride polymer
composition.

The epoxidized processing aids which can be used in the practice of the
30 presentinvention for preparing the vinylidene chloride polymer composition include the
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~ ~ aa~ ~o0o0~ WO 99/58603 PCT/ US99/ 09225 di e coextrusion, or conbinations of
the two; injection nolding; co-injection nolding; extrusion. noldind; 0CT 7002
‘casting; blow ng; blow nolding; calendering; and | am nating. Exenplary
articles include blown and cast, nono and nultilayer, filns; rigid and

fl exi bl e convabeeses rigid and foam sheet; tubes; pipes; rodspeifid®fisizsand
various profiles. 5 Lamnation techniques are particularly suited to
produce nmulti-ply sheets. As is known in the art, specific |am nating

t echni quepokidizbtldegdtatsie os .sublaks insseemwmiwesebﬂ -cdashdtiol| sgfidwariona are .

bonded to her y licati eat and essure; wet-conbiping, .that
o aher SUTRARS oy eribaiopeRs Clrcl B ehera e e oK TPRsRSUA, Bishas: Gy
which is AdPhte€shd S oxidiZRl diéSlbrs dssbhi a58Re lybol S¥idt df AnQAnGatetbd W%&ld?é@&?ss
conbining the plies by subsequent pressuré | am nation; 10 or heat

react i vatasaiycot igleates, conmbining a precoated filmuwit h anot her f| | m by
heating, and reactivating the precoat adhesive so that it becones receptive

to bogding after Smec@w&ﬁ& oPESHRIYR AR WhB-caht éfhméod.ﬁ@ﬁe ;9#35 'de

pol ymer conpositions present invention are particu Sui te
f abri cat iiention derfendsg iopltiee amuwsngnnopfdfaﬁmayltvene Cbl@rlﬁe pnlyrr@nocrayefmtlmdw

I til '
UL S BRI B 1S ich e BEBERY B By 8P il BRSHSSIT®
properti emu inegeneel,| theamioomt |gar9np@n nean; preteragy trom, 0.4 ¢v 4 @xd mpdse prefecsiggn,

co bon, S RSO BT Gl B8RS R S R oo

chl oride polynmer 2 0 conp05|t|on of the present invention. The multil ayer
strutbure corrpr | SedA vdriety ofrcmnoentlmaleaddayes smayfalsmbe ngampiocatpd Iyorte or a

bl end of t re di ferent Qr. ners, .the o nj c I ner of .one
Cayer eyt T Rolisiér SBPSRERT Fodfke BE® and aoumh SR Hebe e yRd iR
| ayer andaoﬁtan)s Mfactom'srtlae irderetest usk of the aonmdsitidene satbad ifattormetojerance of
conposi tipon of t ent, j.nve 2 5 The ltl ayer cture can have
ORIl P e S T L L e YRR S
bl enfl gf ptrwehrltws diﬂ!ﬂi@bléhiﬂé erreauve:Negeaﬂeetquq]{naﬁ&rh n&cce{;ﬁéblaleﬁ@r e()ihéyﬂbto@sfj aizeh;a
vinyl idene c e pol tion of the ent invention an 3) a
seCond oRPBRELIRIRoR SRR SR RA BT & SRRSHRITS or di'f f or en
fromthe organic polyner of the first outer layer. 3 0 The nultil ayer
structure can al so Eb@mléryuedmesﬂwedb blasnw&reomat istsbmger@mgmemepr e layers
ngt P ﬁe\” n cl:elsgt?_\ggnc% lu%%%ﬁ%‘?ﬂer‘é and antngldants (E-'acg oftthese a%%ﬁ;\elé‘é lslkp\gv%lt\]talngn’
several types of each are commercially available.

Exemplary lubricants include fatty acids, such 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 991 58603 PCT/ US991 09225 renmi ning | ayers conprising an organic pgl (ﬂ@{”l}ﬂ?
or a blend of two or nore different organic polyners, the organic p I5§ ¢
of one layer being the sane as or different fromthe organic pol yner of
anot her | ayer. Adhesive |layers may be interposed between contiguous |ayers
of the 5 mulwiola@sesosstructures, depending on the conposition aagdeblessof
preparing the multilayer structure. Organic polynmers which can be used in
the practice of the present invention for preparing the nultilayer

st r uct ur edie goéxidsiono by odrebinatignspd ttyeatwod egsctipon Mmoiding; deaisiedti@nmaldogaexteusion s
nMoNomer s chlorin ppl.yol efins i term. polyolefin" is nmeant
a pol yrrermggﬂ’(,g QA mﬁeg'%@&]geglﬁ%'{eﬁgmgt %al%ndeer’Xg, dolﬁmartmgeri ved solely from
et hyl ene, or et hyI ene and one or nore nonomers copol ynerizabl e therew th.
Such pol yners (i ncl Beémplaryeanicies ercltmb$nlovw‘rm1'dcqm,opondi hmdrmultrta@vbym&né zfid on

t t { th t d
ooy eos e Bontanarsa g Endiber Sheet bBBR niRe< rPaR, BREToY Yelght Petigs.
COMDNGITET [SarMfbfidh tb5h|ﬁi%ut 1gﬁ|rwmﬁrrly7s@ﬁed/\!otd?o&ﬁd‘ewn@lﬁ%l* Bisd el eA®Is8inbWn in the

0

nmononer s havi ng from carbon atons, ethyl enica unsat ur at ed
car boxyl i , aﬁE’PGBC t’aﬁaﬂﬁ'wﬁ@”'% 'Gﬁ'*ﬁ%@ﬁ%n‘&?} ’SaWHeEf@V |39%§P$}@§'”Sf'af§lﬁ‘érﬁre

aci ds SuChhedesdethér dyf SpliSatRIB o nedt! dfdiprésiig; %eﬁ%nﬁ)ﬁ%gﬁww WSy two

monovi nyl i dene ar omatics and nonovi nyl i dene aromatics substituted w t h a
noi ety ot Plgnoterlias aig @gunatediusing & tierspabadhasivg, whidmis gppliedivet, thedawd doven

d
e ude: 1975 e 8hé cniRulREBERGSs MHGRNGMS Aol A RbhGsH pHisblheUketlR ¢ .
anhydrG deor b?dhqaorea‘dlrnethnhtr@himawmbbireWreywed film ith gnaiber e yf heaisgparsk ent
i nvent i Onrefaetrva%gﬁ'sééér%g?ét@%h%ve H) ﬁya?ft be@c%@@]"eg: gfrve' tﬁﬁnﬁmig %ngbsse\%erlwt as

pol ypr opylene ene, and copolymers an
et hyl ene- presgye damaindiirane t er pol yners. Preferred 25 pol yolefins are
pol ypropyl ene, linear high density polyethylene (HDPE), heterogeneously

e O TR D3k lR A KR YRR, RS o Sing B B Shicr ar

het er ogengatisligriyosuited Hedablidatian ireviiéxiple and digitsednyaipers\bethip reorelgyet BRE) such
ATTAN ]

horogeneousliavbrafdet LRRR RIS Bep PRt PR MR R AR et as 3 o

TAFMERT" "pérashablasle Back cmﬁtawbtseahoulaetavecgoedvmameahmapqmm mstvmﬂ)asam gas

EXACTT"' (a tr rk of Exxon Chem cal, Co honogenepu br a ched

Subst ant i BTGRP, B AR PSR ERP | i TRARY, Waleh VAT sy Rpdfes PSS

t r ademar kbadiesl hgdiooarbohs bt agricultdral chemibals&l C ~ Q002 WO 991 58603

PCT/ LJS99/ 09225

- The monolayer structures comprise the vinylidene chioride polymer
20 composition of the present invention.

The multilayer structure comprises (1) one or more layers 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 different organic polymers, (2) a core
layer of the vinylidene chloride 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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Conpany) and ENGAGE a trademark of DuPont Dow El astoners of polyoly ej%r.r nggz
el astonmers, " which can be prepared as di'sclosed in U S. Patents 5,2

"and 5, 278,272; and high pressure, free radical polynerized ethyl ene

pol yners and copol ymers such as | ow density pol yethyl ene (LDPE)

et hyl ene- ackplobgg@agi d (EAA) copol yners such as PRI MACORTM 5 pE4RdedIRhks Of
The Dow Chem cal Conpany), and et hyl ene-vinyl acetate (EVA) copol ynmers such
as ESCORENET"" polyners (a trademark of Exxon Chem cal Conpany), and
ELVAXT" reﬁ%nrﬁﬁ@@?&@r&sn@fnsnﬁg lan[/FHE pSgmBESDAbRNE oF Mo orlhEreBifidte Rl $h&HIE €d +

pol yol efins are the honogeneously-branched |inear and substantially Ilnear
et hyl enePEPRIEyHE 053aRiig PO mg@wgwaxq@amﬁé@ same gecs diftenerd figm e REIMID- 792)
of 0.85 wei ght average Z 0 nol ecul ar wei ght to nunber

aver age 6%5( ecrﬁqggéﬁ\eg?tax& ratio (MM M) from1.5 to 3.0, a neasured nelt

i ndex (neasured in accordance with ASTM D- 1238 (190/2.16)) of 0.01 to 100
g110 mi nutes, and Aghdsive/layersmag btedntchO(Sﬁé@gtwm dontigassriaiens ef thet h ASTM

D L220 AEOdch P50 B 1 SR AR 05 LR et

Test I\/Etélmxdtuna 1505). HDPE IS corrrmnl y produced using techniques simlar to
the preparation of |inear |ow densi ty pol yet hyl enes. Such techni ques are
described in U S. Ratents. 2, 825 7 993 87 3,250, 204..050.
The prof er  od_ HOPEOBRBIRPAAMA W osrs Vab o he bl e PRI Ras a
densi ty fof pfepanndth@miitiaPerItugiuesinginde dolyelefing, pd@panddied, porraded oS gr ans

per 10 m nutﬁ?sj 20 as detgrgn' nec{ 8% Qg Test Method D-1238. Pol yners based
on ar ome PR MGRRTEHANE ANCHRRBE PANAIEY%d in the practice of the present

i nvention include polystyrene) polynethylstyrene, polyethylstyrene,

st yn@ne/ met hyf st yrmmmemipdwaﬁnamswraepmyméﬂ @repblymenef etayiohy, medt.is,

Pol yam des valm cg e g n thg | ractice of the present invention 2
5°1 el udePeEer g Tva sofnai Sl e orethuBER sad g Pbmors RYPBRRSG and nyl on
12. Adhesipoynienizetie Merewiti. CBudtasolRReRICRIPG raw rhé‘t@rl&lé&ﬁénkﬁ@p@ﬁuohbe present
i nvention for ar i n t he adhesi ve I cl ude et hyl ene vin acet ate
copol yma‘?cgym%rf%}?'g ﬂ'}‘f’fesaE?t?‘y?@% %rsctoéa’t'e%cﬂr? ¥§”°W6Hb ,agtan

nodi f i edrepabys ie e tﬁéredﬁféﬁfﬂel}ﬁﬁpééé dﬂtﬁs nrﬁ@hﬁcm &dcﬂﬁ’&waﬁiz&nomwls whidpased
t er pol yner adﬁm ves as descri bed 753, 769 and

adhdsi veanrkst PRI eRZed It ‘?thlde%'“éb'éﬁ;?"%"éﬂ‘?{‘%?ﬁis Qﬁ"‘é& ’"GFW ¥§b|1 2¢ARYet hyl at ed
vi ny| poétzssmaretﬂﬂeﬁhaémjrad@a@réted Ua.%oxﬁ%ta%ms (Bothort4nd UitandtRR&!) BAGT er red

adhesive materials are malefic anhydride grafted pol yethyl ene or
pol ypr opYAT¥AVes R Fuelagigh eyeiyasy %ﬁi@rﬁe(fqz egamplg, alkylaceylateg) andamyv/@eggl 58603

PCT/ US99mBRaAlideddarbmaits §hk!l i3 ﬁb@lﬁﬁl&%ﬁb ﬁ%rﬁéhc@@h@&ltt‘ﬂ%dﬁ@tﬁ'aﬁ%me other
et hyl ene-vinyl acetate copol yner resins such , M (trademark of

DuPont ) . th&R Salegen sw@wtv'@ae@aﬁé@tbﬂsmr ang C@@"'EE\?AR’F‘“’Q &xemplaghi ch is a
6 Melg |l'9|@ﬁémer%8w9&{ &fbe ¥ 6I?ﬁljlan?eroe\klﬁ{ @th?l@ﬁ@hﬂ[ﬁi‘é1 -3&end hicripaga, of the

monol ayer and nultilayer structures he present 1nvention Is variable
wi t hi n” wingihacrylie geid, iyl apetateganshmeleic aybweddg| at ed application. In general)
t he nonol ayer structure of the present invention

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™ polyethyiene 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 6 5l 2002
nost preferably, fromO0.4 to 1.8 mls. Ih general) the nultilayer structure
* of the present invention has a thickness of from0.05 to 200 m|s)
preferably from1l to 100 mls, nost preferably, from2 to 80 mls, with the-
PVDC pol ynewd #ysgéezhavi ng a thi ckness of fromO0.005 to 20 m Ip"tmﬂgyggfo@rngl y
from0.2 to 10 mls, nost preferably, from0.2 to 8.0 mls. The present
invention is illustrated in further detail by the follow ng exanples. The

exanpl escagmpahPrandFENGAGESS 8 $ra@madk! o SuFInt QBWCE‘léé/[om@&dofﬁHo%oWh detdifers, *
construed as litmting the scope of the present invention arts and

pe (rj cent aybishgae bgypreparehas disclosed tﬁ‘t%@r \ﬁaé@t%%&‘? £Beand §.276i%a; a@(b‘@bl Fs | 1-3
CO

e Commae o B U P B BN 0B o B

Ble (re (r:]e 2}— ml?zthyldem 6.0 )0 etr‘dle)wegpaﬂaaagg (B8AN gowolyni)er:s}agth es ElRIMA@IEDHTIHB gns ity

o opory et GEBILL MR CrliFya BRERY. B R T Brp bl S B A SRR s

2.0 w . %uon g ZSOORENESH Ipolyerees wwa&brﬂ&kvw Exken gaemicheDempany) OaFFtBEWAX/BNQS

E'c%h SO ORARBNaE Bh i 595y cR et Bep &y T M BIATEACRENEIGING are the

‘%Epoxwha@awewmpwwhbb Lnélarvand%mﬂmly meap@thﬂaﬁ@&@&uﬁnm with Qxdriditg ed
PE waxO. %0] yet hyl ene wax si |1 cone/ HDPE conc. 0. 125

e AR SRR e WIVASTI BTE) B1P 8 f18-S0GTT retesdt 2YSraE8sd o

Epo idi Z 2
i’}Hd[j)PEgﬂgf% 9{‘/%? ng?tdarfuart@?%avé@aéﬁghdéﬁ%igrﬁqugﬁﬂfgﬁ n%é%&%g%ctg@o? f mer 96. 8

Wt . YEpoxMepsad M‘b@@m( Gngapuredip amr%@‘?%wﬂwbﬁiﬁyt RdRE8 E180R2-08)) 9RO iR on.
CO dit , d
o) 2 0 FpaDHhuick)dicten BRoFd 19ed frdpserfah skl SERBTIEL IR "

monol aye(199f¥8s- head die.yBarrel Tenperatures: 150C (feed), 155C
(transition), 160C (neter).Di e tenperature: 173C, Nosepi ece: 175C, Adaptor:

175C, Feedth : /I%
Ext r usi gﬁ E r |r g?ts vveﬁféenc%%dﬂl l'?g n%&ﬁ@”ﬁ/ %@u@%%%ga Cgda:"ltS h&é%% %éout
f or i at P Sdgrems padedbis eentinaterdoscetdiiM /Itest MetheddD 505 h & DFP Hhiswommarnte

f
The: pol 3 BistiBRPGting BRfnigtis sifieliglfe BHpaniichit IRGIriG Bty Hefetnbrive, [02¢
di s- assefibétetbchaindes &re dssctioad in éh8eldateotss?, 82f-k72b 2,993,876t §.:260,885wndn renoved
from the, dig 0sEhirfie RBUES HEVE SnBBIAPR th pFRTBRERIG ArARR: B

density of from 0.94 to 0.99 g/cc and a melt index of from 0.01 to 35 grams per 10 minutes
20  as determined by ASTM Test Method D-1238.

Polymers based on aromatic monomers which can be employed in the
practice of the present invention include polystyrene, polymethyistyrene, polyethylstyrene,

styrene/methylstyrene copolymer, and styrene/chlorostyrene copolymer.

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

25 include the various grades of nylon, such as nylon-6, nylon-66 and nyion 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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bet ween different PVDC copol yner fornul ations. The Conparative Exarrg \
fornul ation when extruded for 9 hours gave an outer portion of t he! dilETiZhEt
"was totally covered with black carbon. When Exanples 1 and 2 formul ations
were extruded for 9 hours, they both gave an outer surface that was totally
cl ean of cawem9/ssdille extrusion trial with the 10 Conparati ve PETargebheo2Bs
formul ati on was stopped after 2 hours because of poor quality filmdue to
heavy die lines, slough, and a rough surface to the film This indicates

t hat t heMésdi éﬁeﬁachwmis)c%dﬁwvefr@sﬂn%mﬁmy@newnwiaz@ate@p@)dmer FESiNGaSUChIEBPE, »
silicone S =1 er
Testi ng Eg\(? arrlrégérﬁ%%(a%ﬁﬁﬁggﬁmﬁ?’e d%%?gfe%@?ﬁ%d&?@ﬂe%ﬂ%%t?g%lggE%x B‘fﬂrﬁm (1
to 2 nilyhiah i236 Maeidn6éx, 28meecent vialtddetede hopilymery The thckoessad dlee mohblaxASTM

Met hod D-3985-81. The barrj [0 of the . film he .Exanpl e
ol 20 Ry epRARLIES Pl 1o sBesRE Irknitinds PEvante b MIES bl Hepeid 8P L e
of the Q&mhmpmeﬁmbﬁod\ rfncgemuraa,tth@mo(nelag:ér ﬂﬂ!ﬂtdréb@ﬁlelmasattmv@ﬁudn Thi's
|rrproverrent in barrier rabl e. i S sur r|S|ng)tha

barrier RAODENINESS %fr{@”bpél?é%iorf@”sa%ef?fépw frﬂ'ﬁroo?v&ﬁ &cHad r%@[ﬂﬂ'ﬁzﬁ"o”hn

i mproveng Rt iy @ﬂ@cﬁ?%ﬁgiajl ithy/ nﬁ@tﬁé&jetr %truétu@ sieké p@aﬁﬁhv&ﬁlaﬁﬁbs anh.eﬁﬁerslser
properties. This is due fact that the inproved stability of the

GVB- cont @i frAm§-064e 200 ailbonrewagblmmm htcw%ﬁ mis, MeeRi PerferB, frpmaio t’(Ozm@s

per cent

detri rren\%(lgl héeﬁ\éﬂ@? oﬁﬁi@e)ya }e Pepéﬁn%Q%ielsgéBf #rb'ﬂﬁbhgbr%?ﬁ 'me%%f?cfteegwr&n S
mlI1% esto Tigmﬂmsn@tstefwebl[yoifmwZm&.ﬁmm§re thermal stability of PVDC
copolymer forrmulations. in this test, 200 g of blended PVDC copol yner was
pl aced on two heat ki hF the
heat and shear of egﬁee r%@eﬁtﬁﬁ@ér{ttneg id { ﬂuétﬁted Mefuﬂ?ﬁl%r)ﬂné?e{tﬂoﬂygﬁ@f r?de)gﬂﬁaléso
degr adat Tm]emple@mdpetﬂ\ewmn owngtra;@n dné'sahﬁgre%n@ twag cgoﬁeleeﬂtasﬂmﬂm ol |

t enper at HCL
bubbl eo. FieR g FEERAEAt e TRl Rt Ao ot R BL VAL Dk (e o
reach t hethedviise saecsncwmemz WO 99/ 58603 PCT/ U899/ 09225 sane | evel of
gassing. This is a further indication of the inproved thermal stability
pr ov. 5dedEx b HOOéI -12 I1~E ~\CHE.v 0;3 - :31 -
0 3- T, : : :

T e B T

1a-~C ~U-2 B .
The following formulations of a vinylidene chioride copolymer (7.75 weight
percent methyl acrylate, 92.25 weight percent vinylidene chloride) prepared using a

conventional high intensity blender were employed in the examples:

Example 1
20 Vinylidene chloride copolymer 95.27 wt.
Epoxidized soybean oil 1.2 wt.%
Glycerol monostearate 2.0 wt.%
Oxidized polyethylene wax 0.18 wt. %
Polyethylene wax 0.45 wt.%
25 High density polyethylene 0.90 wt.%



cl-AlrvldS: 1. A vinylidene chloride polyner conposition conprisiqqié@fmma
vinyl i dene chloride polyner wherein the major conponent is a vinylidene

* chl ori de nmononmer and the renminder is one or nore nonoethy(enically '
unsat urat ed nononer copolyrroerizable with the 5 vinylidene chloride
nmononer, 2)wb gksgewsr ol ester and (3) a high viscosity silicorequatsasmp226! ui d
concentrate, the glycerol ester and silicone polyner being prsent in an
anount sufficient to inprove the extrudability of the vinylidene chloride
pol ymer , Eaatpleddt i onal | y, _an epoxi di zed processing aid which is not an ~
epoxy group-containing 1, 2-pol ybutadine. 2. The conpvsltion of dam1

wherein the vipylidene chior(d ol ymer is ropd froma nononer

m xture conpr i\P quaerfer réféf ?O((ﬁjog(gp%i ght pergzgeér}t";%'vﬂ?‘i i dene chl ori de nonomer
and from40 to 1 weight percent of a nonoethylenically unsaturated
cornononer coEpbyidizedzaeartdiler ewi th. 3. Thel.oeesition of Caim 2 wherein
t he nonoet hyl eni cal fy unsaturated nononer is v(nyf chloride, alkyl

acrylate, alk net hacryl ate, acrylic acid, t ryGc acid, 15 itaconic
sol d, acryl onﬁl¥qelrc§,m?i? S&ﬁﬂrﬁtﬁcr ylonitrile. ﬁ‘(‘ﬂg’/&corrposi tion of laim1l
wherein the glycerol ester is glycerol nonostearate, glycerol

nonopsl m t at e OxidiyarPBlwaxonaol eate, or the db.esites or triester thereof. 5.
The ccsnposition of Claim1l wherein the glycerol aster Js present in an
anount of fro . to 10 wei ght percent, b d 1 the Weight of the
conposi tion. gg@?y@%syﬁ{? W&hmposition of Cl al maq'?\mg)f’ei n the silicone polyner
i 5 polydi met hyl silaxane, pol ydi nethyl di phenyl sil oxane or poiynethyl alkyl
aryl sil oxane.High MW silicoP@YHBPE comc.of C ai m 10.n@®melsh the silicone pol yner
is present in an anount O fromO0.0QL to b weight percent, based on the

wei ght of the ) i tliort. 8. The conmposition of Caim?7 wherein the
siliconé &8 formof a ~ S concentrate conprising a carrier
polymer. 9. The conposition of Gaim8 wherein the carrier polyner is a

pol yol ef i n, arViolidene eldogidd yadodimer, an et hyl @27 witAyl acetate copol ynmer, or
an acrylate copolynmer. 10. The oornposition of Claimt wherein the

epox&ﬂi)zed pr %tp%§ﬂ£&8 s%g?%énsoiﬁp epoxi di Zed Vegﬁ%q‘p.l%a ail, epoxidized fatty

acid noest er "or epoxi ed diester. 3 0 11. e conposition of Claim10
wherein the epoxidized processing aid is linseed oil, Soybean oil, coconut
oi |, saffl owerOxidizgd BEWaower oil) cotton se@dl&Wl.% or octyl stearate. -13
e~ac~~nGn cuccr ~ . ~til~I-NCIfGN~)3 L3t - :3-_U, " ..

Ly f..38_ ~7G ,aB9 20, - L 94 R P S
~'"1.i-'%. J~FFEWI)Zzl ~ ~ GCS Q02 12. A vinyl ?dvéhé chl ori de pofyrner

conmposi tion conprising (1) a vinylidene chloride polyner wherein the major
conponent is 'n&?ﬁi dene chlori de mononer and0fA&termai nder is one or nore
nonoet hyi eni calfy unsaturated nonomer copol ynerizable with the vinyiidene

chl ori de @Q‘—F‘Fﬁve é,@m@e@ ycerol ester and (3) a polyolefin, the glycerol
ester an pol'yorefin being present in an anmount sufficient to inprove the
extrudability of the vinylidene chloride polyner, and the conposition does
not &8nprise a¥indidens chisrgareRragner, 2- poi ybut é@ﬁé’ﬁe% 13. The conposition of
Claim 12 wherein the poJdyolefin is a high density polyethylene, a )
pol yet hyl ene vepoxididbaseyBbaesil Pol yet hyl ene wap re,a m xture thereof. ~. 0

14. A rnonol ayer str~rcfure conprising a vinylidene chloride pol yner
Glycerol Monostearate 2.0 wt.%
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.

-10-
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conposition conprising (1 ) a vinyiidene chloride polyner wherei g iﬁg | or
conponent is a vinylidene chloride nononer and the remainder is on t o e
" manoet hyl eni cal | y unsaturated nonomer oopol yneri zable with the vinylidene
chl ori de mononer, (2) a glycerol ester and (3) a silicone polyner, the

gl ycerol esway9sssgessi | i cone polyrrrer being present in an |5 mmousye22s
sutfiaient to inprove the extrudability of the vinylidene chloride
polyrller, dnd aptionaHy, an epoxidi xed processing aid, which is not an
epoxy group-cont ai &xtngsidn iapoksreuwbadiced on tranfquigndrit sareirthes PVOC ur e -

conpri si _one_or re | ayers of or gani.c | ymer or a blend of two
o hor o HmHETef Sofkelio S brReret AfBeggantte B5pUeiedrries SorPeger
bei ng t hgngamM&oafnPput@nithe bamél dntiaia.t Tieis floge e pHIPnBNRIthe BieanMobeadditinar
and (B) one ar nore layers of a vinylidene chloride pol yner conposition

Conpr i si ABIregstian. viteydie wapénan disresaraklepangnBe carmandphdedip stigiaioghe polymer
cf | monepheh fe \)’éo‘Wcir? ?’r?e’@e.c%@ra‘llg\@e@m%rméth%ﬁ%EB@@E@@%{;W%Heﬁat%ﬂe or
r-zapi e t t he

nmore nonoetttylenicaily unsaturated nonomer copoly
vi nyt i dehetwsieh gffedentibfidireenolymgr farmplgtiansol Thest@mparativg Bxampie Adbsradatidn

ot ove. NE ec§ R BP% BT B B sttt SrERR e RieBRe R BlaspHbvarka it ©©

i npf ove e ex € Vi ene chlori
opt i onal black aarbepoXVidinZBdmplexctasd Adoraiutioan dverbiextiudesl fon® haursethey yoth

group-contai ning 1, 2:pol yhut adigne., 1 fi. The Jtilayer. structure of Caim
T O o et B Pifer s TR AR BT ein of carhR, THRIKEYE! yRLMEIY P o o

t wo Jloar dmbﬁnpﬁ}'aftiﬁl_e drEezamplmrmmlameh wize _rs&)ppéa)daftag 2 dvotrd taacerdjse)bf pbod lthﬂ&y fil(rj'u}

vi nyl i dene or i ol ymer .conposition an secand outer, | ayer an
oo o B et e e SRR phS Rt e iy ERE PRl et e Lot | oy
of the fexietnadubatarfayer exakble, iiizvd RE WaX ePE Sidx SIOPES siéorfd @nBerthate) are
conpri si ng??(s%eé')a first outer |layer of the vinylidene chloride pol yner

conposi t ! in gopBinatieryyith therGMBe or gani ¢ pol ymer or bl end J~e~crm>-n
ou~rr ~~StvCHf \ li;i_ - . ;i 1- :3 (J, . ~L 7 cJ:38 7t35- +4- ~ t3~
~ . .. Barrier Testing ~ - _ ' ~ ~ (~~~ e001 of two ar nore

different organic pofymars and (3) a second outer |ayer of an organic

pol ymer which is the same as or different fromthe organi olLymer of the
o AT ayer 7 & TRBH PrancRise P deEriecd’ Boap ay S iR 4 2l ve
| ayer i 2870 erdes perdert RENe AOMIditg iPaCcoRgarRESVIH ASTIRN Msthbd Dagoss-sstt riHet ur e.
5'f g. The nultllayer structure of Caim15 wherein the organjc polyner is
a pot yol BRINST PLoPsBY Phie diEm drmeddn theyfrxample 249"%“'?5'%@@@96‘3%"6"/ 1 %‘g\'/"e'\ét-“f"ayer
st ruct ur gaf)avas@ipeAdr GtspaREd fthEt falE Conftfaraiviél EREMPIS Agoeilliaionde. 1P @y mer
conposi fion conpri si ng %1_ ). a vinylidene chloride polﬁ&rrer wherein the major
conmponenf{ 19040 Aty EVRe AhisimBiovaRe AR Aapier dhhichiyedqskablp ndds syrergp@that 10
nor &) qronagiriay F@b_bﬂ%ls'a)ﬁd %P&.%Eéihgfa%jbdfﬁ NAPRve8 ORRIY.58 hg@@gl &h Mdrbvdright in
vinylidene chloride nononmer, (2) a glycerol ester and { 3) a high viscosity
si | i cone PpRoE§eAblitY resuiis bordatimeniabefiaed on batries mapRsitiesanl ipisdugite the fact that
processi i ; 3 ; :

L 2por yb e AR Ui Blkne TS coPurRE i aletn VR RIS apdiced £0
processi Ryehi2 percant vsr 9aerceny. dnis &newn thal ligtidstabilizerohavers drtémenial effect-
extr Udabiohibfa)’rie‘?&)réﬂé‘?tie‘éi nyl i dene Chl oride poiymar 15 and {B) the renmining

| ayers conprising an ofganic polynmer or a blend of two or nore different
organi ¢ polyners, the organic polyner of one | ayer being the sane as or

di f f 29 enttheweahStapilityr gy ~ ¢ pol ymer of another layer. 2i, The five-layer or
seven-layer structure of C aim 20 wherein an adhesive |ayer is interposed
bet ween cont i guous 1GaYAY| %il?fesﬁé?wﬁé éféstp.‘ég‘érm@d % corﬁéare/%h{m'aPétQB{i%?bmc
muttilayer structure conprising a vinylidene chloride polynmer cofposition
conpr i si egpgigmyr farmulatidrsddm¢his fstr20fey gfdiignred RWRC eopolyier wasg placedapdvent

is a vinyliden ori noner the .r inder is.on [ "
monoet hy T SHEnta  eiedE i aRePaREaPh B enta ann BSaiH oFf Teise viio
chlorid nwnsample. (B timegb BR@Ifichntefigtidatiod was)commpzaed bétekkn satpes gMestargol
ester an&@ggq%ol efin being z5 present in an amunt sufficient to | n@r ov«ﬁ
the éRtr Py 18¢°G 1ol tempRrRiURNENe FPBPRERIVB S RmRTe AdermulrtiopieNgived eme
chl ori de Hs) MiBHlesCAHBP A Intih@Bs.dPRE ERGMpROTMRIrnERLIBA tEICI/5 HiIHEC@TEAEHHHBY
1, 2- pof ybut adi ene. 23. A flexible or rigid container conprising the
nonol ayer structure of Claimi4, the nultifayar structure of Claimf5 or
tha rnonol ayer or nultilayer structure of Csim?22, -15
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3. The composition of Claim 2 wherein the monoethylenically unsaturated

motomaer is vinyl chloride, 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 glyserol
mongstearate, glycerol monopalmitate, glycerol moneoleate, or the diester or triester thereof.

5. The composition of Claim 1 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 whereln the silicone polymer is polydimethy!
siloxane, polydimethyldiphenyi siloxane or poiymethyl alkyl aryl siloxane,

7. The compaosition 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  concesntrate comprising & carrier polymer.

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

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

30 11. The compasition of Claim 10 wherein the epoxidized processing aid is
linseed oil, soybean oil, coconut oil, safflower oil, sunflower oil, cotton seed sil, or octy!
stearate.
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S TGO R S el
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V#9. 0% Bemposition composing &1)(3 vigylideng obisyide pglymensnereinitne giajor gpmponent is a
vinylidene chloride monomer and the remainder is one or more monaethylenically
unsaturated monomer capolymerizable with the vinylidene chloride monomer, (2) a glycerol
ester and (3) a silicone polymer, the glycerol ester and silicone polymer being present in an

15 amount sufficient to improve tha extrudability of the vinylidene chioride polymer, and

aptionally, an epoxidized processing aid, which is hot an spoxy group-containing
1,2-polybutadiene.

158, A multilayer structure comprising (A} one or more layers of an organic

polymer or a blend of two or 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 composition comprising (1) a vinylidene chloride
polymer wherein the major component is 2 vinylidene chloride monomer and the remainder -
is one or more monoethytenically unsaturated monomer copolymerizable with the vinylidene
chloride monomer, (2) a glycerol ester and (3) the glycerol ester and silicone polymer being

25 present in an amount sufficient to improve tha extrudability of the vinylidene chloride polymer
and optionally, an epoxidized processing aid, and which is not an epoxy group-containing
1,2-polybutadiens.

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 of

30 the vinylidene chloride polymer composition 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.

17. The muitilayer structure of Claim 15 comprising (1) a first outer layer of
the vinylidene chioride polymer compesition, (2) a core layer of the arganic polymer or blend
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present in an amount sufficient to improve the extrudability of the vinylidene chloride polymer
15 and (B) the remaining layers comprising an organic polymer or a blend of two or more
diffarent organic polymers, the organic polymer of one layer being the same as or different
from the organic polymer of another layer.

21, The five-layer or seven-layer structure of Claim 20 wherein an adhesive
layer is Interposed between contiguous layers of the structure.

20 22. A monolayer or multilayer structure comprising a vinylidena chloride
polymer composition comprising (1) a vinylidene chloride polymer wherain the major
component is a vinylidene chioride monomer and the remainder is one or more
mongethylenically unsaturated monomer copolymerizable with the vinylidene chioride
monomer, (2) a glycerol ester and (3) a polyolefin, the glycercl ester and polyolefin being

25  presentin an amount sufficient to improve the extrudability of the vinylidena chloride polymer
and the vinylidene chioride polymer composition does not comprise an epoxy group-
containing 1,2-polybutadiene,

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