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DESCRIPTION

ETHYLENE-VINYLALCOHOLCOPOLYMERCOMPOSITION,ANDMLTILAYER

STRUCTURE

TECHNICAL FIELD
[0001] The presentdisclosure relatestoan ethylen
alcohol copolymer composition containing an ethylen

alcohol copolymer (hereinafter sometimes referred t

as “EVOH resin”) as a main component and to a multi

structureproducedbyusingthesame. Morespecifi
presentdisclosurerelatestoanEVOHresincomposi
a UV absorbing ability and to a multilayer structur

at least one layer containing the EVOH resin compos

BACKGROUND ART

[0002] EVOHTresinisexcellentintransparency,gas
property (e.g., oxygen barrier property), perfume r
property, solvent resistance, oil resistance, mecha
strength,andthelike,andiswidelyusedforvari

materials suchasafoodpackagingmaterial,aphar
product packaging material, anindustrial chemical
material, and an agricultural chemical packaging ma
[0003] However,foodsandpharmaceuticalproductsa

to be degraded or deteriorated by ultraviolet radia
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Therefore,packagingmaterialsforpackagingthefo odsandthe
pharmaceutical products are required to have a UV a bsorbing
ability.

A typical method for imparting such a packaging
material with a UV absorbing property is to include a uv
absorberinaresintobeusedforthepackagingma terial. For
example, a multilayer structure is proposed, which includes
a polyolefin layer and an EVOH resin layer and has a uv
transmittancereducedbyincludingaUVabsorberin amaterial
foroneofthelayersorinmaterialsfortherespe ctivelayers
(see, for example, PTL 1).
RELATED ART DOCUMENT
PATENT DOCUMENT
[0004] PTL 1: JP-A-2008-230112
SUMMARY OF INVENTION
[0005] However,theUVabsorberisgenerallyalow- molecular
weightcompound. Therefore,whentheUVabsorberi scontained
inthemultilayerstructure, theUVabsorberispro blematically
liable to migrate to a surface of the multilayer st ructure
throughtheresin, thereby beingbroughtinto conta ctwithan
article packaged with the multilayer structure orm aking the

surface of the multilayer structure sticky.

Further, it is necessary to include a large amount
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of the UV absorber with the resin to impart the mul tilayer
structurewithasufficientUVabsorbingability. Asaresult,
the properties of the resin are liable to be deteri orated.

[0006] The present disclosure provides EVOH resin

composition imparted with an excellent UV absorbing property
without containing a known UV absorber, and a multi layer
structure.

[0007] In view of the foregoing, the inventors cond ucted
intensive studies and, as a result, found thatan E VOH resin
compositioncontaininganironcompoundinapropor tionof0.01

to 100 ppm on a metal basis based on the weight of the EVOH
resincompositionhasasatisfactoryUVabsorbinga bility,and

attained the present disclosure.

According to a first inventive aspect, there is

providedan EVOH resincompositioncontaining:anE VOHTresin;
and aniron compound;whereintheironcompoundis presentin
a proportion of 0.01 to 100 ppm on a metal basis ba sedonthe

weight of the EVOH resin composition.

According to a second inventive aspect, there is

provided a multilayer structure that includes at le ast one
layer containing the EVOH resin composition describ ed above.
[0008] TheinventiveEVOHresincompositionisimpa rtedwith
a satisfactory UV absorbing ability without includi ng a Uv
absorber that is liable to migrate to the surface a nd impair
the properties of the resin. Therefore, the invent ive EVOH
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resin composition is advantageously used for a pack aging
materialforpackaginganarticlethatisliableto bedegraded

or deteriorated by ultraviolet radiation.

[0009] Themultilayerstructureincludingatleast onelayer
containing the inventive EVOH resin composition has a
satisfactory UV absorbing ability and, therefore, i S

particularly useful for a food packaging material.

DESCRIPTION OF EMBODIMENTS

[0010] Thepresentdisclosurewillhereinafterbed escribed
in detail by way of preferred embodiments thereof. However,
itshould be understood that these preferred embodi ments are
illustrative of the disclosure but not limitative o f the
disclosure.

[0011] Inthepresentdisclosure,anEVOHresincom position
containsan EVOHresinasamaincomponentand0.01 to100ppm
of an iron compound on a metal basis based on the w eight of
the EVOH resin composition. The inventive EVOH res in
compositioncontainstheEVOHresinasabaseresin . Thatis,
theEVOHTresinistypicallypresentinaproportion ofnotless
than90wt.%, preferablynotlessthan95wt.%,mor epreferably
not less than 97 wt.%, in the EVOH resin compositio n.

These components will hereinafter be described in
detail.

[0012] [EVOH resin]



10

15

20

25

Finalized Mirror Translation
Client ref. F16-57; Our ref. 1646-US,EP,SG

The EVOH resin to be used in the present disclosur

is generally a water-insoluble thermoplastic resin prepared
by saponifying an ethylene-vinyl ester copolymer, w hichisa
copolymerofethyleneandavinylestermonomer. V inylacetate

is typically used as the vinyl ester monomer for ec onomy.

Known polymerization methods such as a solution

polymerization method, a suspension polymerization method,
and an emulsion polymerization method may be used f or the
polymerization. A solution polymerization method u sing
methanol as a solvent is generally used. The resul ting
ethylene-vinyl ester copolymer may be saponified by a known
method.

The EVOH resin thus prepared mainly contains an
ethylene structuralunitand avinylalcoholstruct uralunit,
and further contains a very small amount of a vinyl ester

structural unit that remains unsaponified.

[0013] Atypicalexampleofthevinylestermonomer isvinyl

acetate, which is readily commercially available an densures
a higher impurity treatment efficiency in the produ ction
process. Other examples of the vinyl ester monomer include
aliphaticvinylesterssuchasvinylformate,vinyl propionate,

vinyl valerate, vinyl butyrate, vinyl isobutyrate, vinyl
pivalate, vinyl caprate, vinyl laurate, vinyl stear ate, and
vinyl versatate, and aromatic vinyl esters such as vinyl
benzoate. The aliphatic vinyl esters typically hav e3to20
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carbon atoms, preferably 4 to 10 carbon atoms, part
preferably4to7carbonatoms. Thesevinylesters
alone or, as required, a plurality of vinyl esters
selected from these vinyl esters to be used in comb
[0014] The EVOHresintypically has an ethylene str
unit content of 20 to 60 mol %, preferably 25 to 50
particularlypreferably25t035mol%,whichmayb
byadjustingthe pressure ofethyleneinthe copoly

of the vinyl ester monomer and ethylene. If the et
structural unit content is too low, the EVOH resin

be poorer in high-humidity gas barrier property and
formability. If the ethylene structural unit conte
excessively high, on the other hand, the EVOH resin

be poorer in gas barrier property.

icularly
maybeused
may be
ination.
uctural
mol %,
econtrolled
merization
hylene
tends to
melt
nt is

tends to

The ethylene content may be measured in conformity

with 1ISO14663.

[0015] The EVOH resin typically has a vinyl

saponificationdegree of90to 100 mol %, preferabl
mol %, particularly preferably 99 to 100 mol %, whi
controlledbyadjustingtheamountofasaponificat
(typically, an alkaline catalyst such as sodium hyd
the temperature and the period for the saponificati
ethylene-vinylestercopolymer. Ifthesaponificat
is too low, the EVOH resin tends to be poorer in ga

property, heat stability, moisture resistance and t
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The saponification degree of the EVOH resin may be

measured in conformity with JIS K6726 (by using a s olution
prepared by homogenously dissolving the EVOH resin in a
water/methanol solvent).

[0016] The EVOH resin typically has a melt flow rat e (MFR)
of 0.5to0 100 g/10 minutes, preferably 1 to 50 g/10 minutes,
particularly preferably 3 to 35 g/10 minutes (as me asured at
210°Cwithaloadof2160g). IftheMFRisexcessivel ygreat,
the EVOHresintendstobe unstableinafilmformi ngprocess.

If the MFR is too small, the EVOH resin tends to ha ve an
excessively high viscosity, resulting in difficulty in melt
extrusion.

The MFR is an index of the polymerization degree o
the EVOH resin, and may be controlled by adjusting the amount
of a polymerization initiator and the amount ofa s olventin
the copolymerizationofethylene andthevinyleste rmonomer.
[0017] The EVOH resinto be used inthe presentdis closure
may further contain a structural unitderived from anyofthe
followingcomonomersinaproportionthatdoes not impairthe
effects of the present disclosure (e.g., in a propo rtion of
not greater than 10 mol %).

The comonomers include: olefins such as propylene,
1-buteneandisobutene,hydroxyl-containing a-olefinssuchas
3-buten-1-ol, 3-butene-1,2-diol, 4-penten-1-ol, and
5-hexene-1,2-diol, and esterification products, acy lation
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products,andotherderivativesoftheseolefins;h ydroxyalkyl
vinylidenes such as 2-methylenepropane-1,3-diol and
3-methylenepentane-1,5-diol; hydroxyalkyl vinyliden e

diacetates such as 1,3-diacetoxy-2-methylenepropane :

1,3-dipropionyloxy-2-methylenepropane, and
1,3-dibutyroyloxy-2-methylenepropane;unsaturateda cidssuch
asacrylicacid,methacrylicacid, crotonicacid, anhydrous)
phthalic acid, (anhydrous) maleic acid, and (anhydr ous)
itaconic acid, and salts and C1 to C18 monoalkyl an d dialkyl
esters of these unsaturated acids; acrylamide compo unds such
as acrylamide, Ci to c18 N-alkylacrylamides,
N,N-dimethylacrylamide, 2-acrylamidopropanesulfonic acid,
andsaltsthereof,andacrylamidopropyldimethylamin eandacid
salts and quaternary salts thereof; methacrylamide compounds
such as methacrylamide, C1 to C18 N-alkylmethacryla mides,
N,N-dimethylmethacrylamide,2-methacrylamidopropane sulfonic
acid, and salts thereof, and
methacrylamidopropyldimethylamine and acid salts an d

quaternary  salts  thereof,  N-vinylamides such as
N-vinylpyrrolidone, N-vinylformamide, and N-vinylac etamide;

cyanated vinyl compounds such as acrylonitrile and

methacrylonitrile; vinyletherssuchasC1toC18a Ikylvinyl
ethers, hydroxyalkyl vinyl ethers, and alkoxyalkyl vinyl
ethers; halogenated vinyl compounds such as vinyl ¢ hloride,
vinylidenechloride,vinylfluoride,vinylideneflu oride,and

8
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vinyl bromide; vinylsilanes such as trimethoxyvinyl
halogenated allyl compounds such as allyl acetate a
chloride; allyl alcohol compounds such as allyl alc
dimethoxyallyl alcohol;
trimethyl-(3-acrylamido-3-dimethylpropyl)-ammonium
and acrylamido-2-methylpropanesulfonic acid, which
used alone or in combination.
[0018] A post-modified EVOH resin such as an uretha
acetalized, cyanoethylated or oxyalkylenated EVOH r
be used as the EVOH resin.
[0019] Particularly, the EVOH resin prepared by the
copolymerization with any of the hydroxyl-containin
a-olefins is preferred for excellent secondary forma
An EVOH resin having a 1,2-diol structure at its si
is particularly preferred.
[0020] The EVOH resinto be used inthe present dis
may be a mixture of differentEVOHresins. TheseE
may have different saponification degrees and diffe
polymerization degrees, and contain different comon
components.
[0021] [EVOH Resin Composition (Pellets)]

It is a feature of the present disclosure that the
EVOH resin composition contains the iron compound i
proportion of 0.01 to 100 ppm on a metal basis base

weight of the EVOH resin composition. The proporti
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ironcompoundis particularly preferably 1to80pp
preferably 3 to 70 ppm, especially preferably 10 to

Ifthe proportion of theiron compoundistoo smal
the EVOH resin composition tends to have an insuffi
absorbingability. Ifthe proportionoftheironc
excessively large, a product formed from the EVOH r
composition is liable to be colored.
[0022] Theproportionoftheironcompoundmaybed
by treating the EVOH resin composition containing t
resinandtheironcompoundwithanacidsuchasdi
acid orhydrochloricacid, adding pure watertothe
solutiontoapredeterminedvolumetoprepareasam
and analyzing the sample solution by the atomic abs
spectrometry.
[0023] Examples of the iron compound include ferric
ferrosoferric oxide, ferrous chloride, ferric chlor
ferrous hydroxide, ferric hydroxide, ferrous oxide,
sulfate, and iron phosphate, whichmay be each pres
form of an iron salt, in an ionized form or in the
complexcoordinatedwiththeresinorotherligands
resin composition.
[0024] In the present disclosure, exemplary methods
producingtheinventive EVOHresincompositioninp

include: (i) a method including the steps of adding

compoundtoahomogeneoussolution(water/alcohols
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thelike) ofthe EVOH resin, extruding theresultin

into a strand form in a coagulation liquid, cutting
resulting strands into pellets and drying the pelle
processforproducingthe EVOHresin; (ii)amethod
the stepsofkeepingpelletsofthe EVOHresininc
anaqueoussolutionoftheironcompoundtointrodu
compound into the pellets of the EVOH resin, and dr
resulting pellets; (iii) a method including the ste
dry-blending pellets ofthe EVOHresinandtheiron
and melt-kneading the resulting mixture; and (iv) a
including the steps of adding a predetermined amoun
iron compound to a melt of the EVOH resin, and melt
the resulting mixture.

Particularly, the method (ii) is preferred because
theEVOHresincompositionproducedbythemethod(
moreremarkable effects ofthe presentdisclosurew
need for an additional production step.

[0025] TheEVOHr resincomposition pelletstobe pro
the method (i) and the EVOH resin pellets to be use
methods (ii)and (iii)mayeachhave,forexample,
shape, acylindrical shape, acubic shape,anelong
shapeorthelike. Thepelletstypicallyeachhave
shape(rugbyballshape)oracylindricalshape. T
pelletstypicallyeachhaveadiameteroflto6mm

of 1to 6 mm, preferably a diameter of 2to 5 mm an
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of 2to 5mm, and the cylindrical pellets typically

a bottom face diameter of 1 to 6 mm and a length of
preferably a bottom face diameter of 2 to 5 mm and
of 2 to 5 mm, for easy handling of the pellets for
forming material.

[0026] Theironcompoundtobeusedinthemethods

and (iv) is preferably a water-soluble iron compoun
Examplesofthewater-solubleironcompoundinclude
(inorganic acid salts and the like) such as ferric
ferrosoferric oxide, ferrous chloride, ferric chlor
ferrous hydroxide, ferric hydroxide, ferrous oxide,
sulfate,ironsulfide,ironnitrate,andironphosp

may be each presentinthe formofasalt,inanio
orintheformofacomplexcoordinatedwiththere

ligands in the EVOH resin as described above.

[0027] Usable as the aqueous solution of the iron ¢

in the method (ii) are an aqueous solution of any o
aforementioned iron compounds, and an aqueous solut
contains iron ions leached out of a steel material

in water containing chemical agents. In this case,
proportion (onametalbasis)oftheironcompound

resin composition may be controlled by adjusting th
concentration oftheironcompoundinthe aqueouss

which the EVOH resin pellets are immersed, the imme

temperature, the immersion period and/or the like.
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immersion period is typically 0.5 to 48 hours, pref erably 1
to 36 hours, and the immersion temperature is typic ally10 °C

to 40 °C, preferably 20 °Cto 35 °C.

TheEVOHresincompositionpelletsareseparatedf rom
the aqueous solution by a known method, and dried b y aknown
drying method. Various drying methods are usable f or the
drying,andexamplesofthedryingmethodsinclude astationary
dryingmethodandafluidizeddryingmethod,which maybeused

alone or in combination.

[0028] The inventive EVOH resin composition pellets

typicallyhave awatercontentof0.01t00.5wt.%, preferably
0.05 to 0.35 wt.%, particularly preferably 0.1to O .3 wt.%.
[0029] Inthe presentdisclosure, the water content of the
EVOH resin composition pellets is measured and calc ulatedin

the following manner.

Theweight(W  1)oftheEVOHresincompositionpellets

is measured by an electronic balance, and the EVOH resin
composition pellets are dried at 150 °C for 5 hours in a hot
air dryer and cooled for 30 minutes in a desiccator . Then,

theweight(W  ;)oftheresultingpelletsismeasured. Thewater

content of the EVOH resin composition pellets is ca Iculated
from the following expression:

Water content (wt.%) = [(W 1-W 2)/W3] x100

[0030] In the aforementioned manner, the inventive EVOH

resin composition pellets are produced.

13
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[0031] TheEVOHresincompositionpelletsthusprod uced may
be subjected to a melt-forming process as they are, but a
lubricantis preferably appliedto surfaces ofthe pelletsin
order to ensure stable feeding of the pellets in th e
melt-forming process. Examples of the lubricant in clude
higherfattyacids(e.g.,lauricacid,myristicaci d,palmitic
acid, stearic acid, behenic acid, oleic acid, and t he like),
higherfattyacidesters(e.g.,methylesters,isop ropylesters,
butyl esters, octyl esters, and the like of the hig her fatty
acids), higherfatty acidamides (saturatedfatty a cidamides
such as stearamides and behenamides, unsaturated fa tty acid
amides such as oleamides and erucamides, and bis-fa tty acid
amides such as ethylene bisstearamide, ethylene bis oleamide,

ethylene  biserucamide, and ethylene bislauramide),

low-molecular weight polyolefins (e.g., low-molecul arweight
polyethylenesandlow-molecularweightpolypropylen eshaving
a molecular weight of about 500 to about 10,000, an d acid

modification products of these low-molecular weight

polyolefins), higher alcohols, ester oligomers, and

fluorinatedethyleneresins. Thehigherfattyacid s,andthe
estersandtheamidesofthehigherfattyacidsare preferred,
and the higher fatty acid amides are further prefer red. The
proportion of the lubricant is typically not greate rthan 5
wt.%, preferably not greater than 1 wt.%, of the EV OH resin
composition.

14
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[0032] The inventive EVOH resin composition may fur
contain additives that are generally added to EVOH
longastheeffectsofthepresentdisclosurearen
[0033] [Multilayer Structure]
Theinventivemultilayerstructureincludesatlea
one layer containing the inventive EVOH resin compo
The layer containing the inventive EVOH resin compo
(hereinafter referred to simply as “EVOH resin comp
layer”)islaminatedwithotherbasematerialmainl
a thermoplastic resin other than the inventive EVOH
composition (the resin used as the base material be
hereinafter sometimes referred to simply as “base r
whereby the resulting multilayer structure is impar
additional strength. Further, the EVOH resin compo
layeris protectedfromaninfluence ofwaterorth
is imparted with other functions.
[0034] Examples of the base resin include: (unmodif
polyolefinresinsincludingpolyethyleneresinssuc
low-density  polyethylenes, low-density
very-low-densitypolyethylenes,medium-densitypoly
high-density polyethylenes, ethylene-propylene (blo
random)copolymers,andethylene-
copolymers, polypropylene resins such as polypropyl
propylene-

a-olefin (C4 to C20 a-olefin)

polybutenes, polypentenes, and polycycloolefin resi
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(polymershavingacycloolefinstructureatamain
asidechain); polyolefinresinsinabroadersense
modified olefinresins suchas unsaturated carboxyl
polyolefin resins obtained by graft-modifying any o
aforementioned polyolefin resins with an unsaturate
carboxylic acid or an unsaturated carboxylate; iono
ethylene-vinyl acetate copolymers, ethylene-acrylic
copolymers, ethylene-acrylate copolymers, polyester
polyamideresins(including polyamide copolymers),
chlorides, polyvinylidene chlorides, acryl resins,
polystyreneresins,vinylesterresins,polyestere
polyurethaneelastomers,polystyreneelastomers,ha
polyolefinssuchaschlorinatedpolyethylenesandc
polypropylenes, and aromatic and aliphatic polyketo

[0035] Oftheseresins,polyamideresins,polyolefi

polyester resins, and polystyrene resins, which are

hydrophobic resins, are preferred. Further, polyol
resins such as polyethylene resins, polypropylener
polycycloolefin resins, and unsaturated carboxyl-mo
polyolefin resins obtained by modifying these polyo
resins are more preferred, and polycycloolefin resi
particularly preferred as the hydrophobic resins.
[0036] Where layers a (al, a2, ...) of the inventiv

resincompositionandlayersb(bl,b2,...)ofthe

are stacked to form the multilayer structure, possi
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combinationsofthelayersaandthelayersbinclu dea/b,b/alb,
alblaal/az/ba/bl/b2 b2/bl/albl/b2 b2/bl/a/bl/ albl/b2,andthe
like. Wherethemultilayerstructureisconfigured toinclude
recycle layers R obtained by recycling cutoff piece s and
defective products occurring during the production of the
multilayer structure and melt-forming the recycled material
(amixtureincludingtheinventive EVOHresincompo sitionand
the thermoplastic resin other than the inventive EV OH resin
composition),possiblecombinationsofthelayersa thelayers

b, and the layers R include b/R/a, b/R/a/b, b/R/a/R /b,
b/a/R/a/b, b/R/a/R/a/R/b, and the like. The total number of
the layers of the multilayer structure is typically 21015,

preferably 3 to 10.
In the aforementioned layered configuration, an
adhesive resin layer containing an adhesive resin m ay be

provided between the respective layers as required.

[0037] Knownadhesiveresinsareusableastheadhe siveresin.
The adhesiveresinis properly selected accordingt othetype
ofthethermoplasticresintobe usedforthebase - resinlayer

b. Typical examples of the adhesive resin include

carboxyl-containing modified polyolefin polymers pr eparedby
chemically bonding an unsaturated carboxylic acid o rits
anhydridetoapolyolefinresinbyanadditionreac tion,agraft
reaction, or the like. Examples of the carboxyl-co ntaining

modified  polyolefin  polymers include polyethylenes

17
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graft-modified with maleic anhydride,

graft-modified with maleic anhydride, ethylene-prop

(block and random) copolymers graft-modified with m

anhydride, ethylene-ethylacrylatecopolymersgraft
with maleic anhydride, ethylene-vinyl acetate copol

graft-modified with maleicanhydride, polycycloolef

modified with maleic anhydride, and polyolefin resi

graft-modified withmaleicanhydride, whichmaybe

or in combination as a mixture.

[0038] Where the adhesive resin layer is provided b
thelayeroftheinventive EVOHresincompositiona
resin layer in the multilayer structure, the adhesi
layerispresentonatleastone of opposite sides
resincompositionlayerand,therefore, theadhesiv
preferably hydrophobic.

[0039] The base resin and the adhesive resin may co
plasticizer, afiller, a clay (montmorillonite or t
acolorant,anantioxidant,anantistaticagent, a
anucleatingagent,anantiblockingagent,awax, a

in amounts that do not impair the effects of the pr
disclosure (e.g., in amounts of not greater than 30

preferably not greater than 10 wt.%).

[0040] A conventional stacking method may be employ

stackingthelayeroftheinventiveEVOHresincomp

thelayerofthebaseresin(optionallywiththead
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layerprovidedbetweenthelayers). Examplesofth
method include: a method in which a film or a sheet
inventive EVOH resin composition is laminated with
resinbymeltextrusion;amethodinwhichthebase
islaminatedwiththeinventive EVOHresincomposit
extrusion; a method in which the EVOH resin composi
the baseresin are coextruded; amethod inwhichth

the EVOHresincompositionandthelayerofthe bas
bonded together by dry laminating with the use of a
adhesive agent such as of an organic titanium compo
isocyanate compound, a polyester compound, or a pol
compound; and a method in which a solution of the E
composition is applied on the base resin layer and
isremoved from the applied solution. Ofthese met
coextrusionmethodis preferredinconsideration of
environmental concerns.

[0041] The multilayer structure described above may
furthersubjectedtoa(heat)stretchingprocessas

The stretching process may be a uniaxial stretching

or a biaxial stretching process. The biaxial stret
process may be a simultaneous stretching process or
sequential stretching process. A roll stretchingm
tenter stretching method, a tubular stretching meth
stretch blowing method, or a vacuum pressure formin

havingahigherstretchratiomaybeemployedfort

19

estacking
of the
the base
resinlayer
ionbymelt
tion and
e layer of
eresinare
known
und, an
yurethane
VOH resin
asolvent
hods, the

costsand

be
required.
process
ching
a
ethod, a
od, a
g method

hestretching



10

15

20

25

Finalized Mirror Translation
Client ref. F16-57; Our ref. 1646-US,EP,SG

process. A temperature for the stretching is typic ally
selected from arange of 40 °Cto 170 °C, preferably about 60 °C

to about 160  °C, around the melting point of the multilayer

structure. Ifthe stretching temperature istoolo w, poorer
stretchabilitywillresult. Ifthestretchingtemp eratureis
excessively high, it will be difficult to ensure st able
stretching.

[0042] The resulting multilayer structure may be fu rther
subjected to a heat-setting process to ensure dimen sional
stabilityafterthestretching. Theheat-settingp rocessmay
be performed in a known manner. For example, the s tretched

multilayer  structure (stretched film) is typically

heat-treated at 80 °Ct0180 °C, preferably 100 °Cto 165 °C,for

about 2 to about 600 seconds, while under tension.

Wherethestretchedmultilayerfilmproducedbyus ing
the inventive EVOH resin compositionisusedasas hrinkable
film, for example, the stretched film may be cold-s etso as
tobeimpartedwithaheat-shrinkablepropertybya pplyingcold
air over the stretched film without performing the above

heat-setting process.

[0043] Insomecase,acup-shapedortray-shapedmu ltilayer
container may be produced from the inventive multil ayer
structure. For the production of the multilayer co ntainer,
an ordinary drawing process is employed. Specific examples
of the drawing process include a vacuum forming met hod, a
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pressureformingmethod,avacuumpressureforming

a plug-assisted vacuum pressure forming method. Wh
tube-shaped or bottle-shaped multilayer container (
laminate structure) is produced from a multilayer p

hollow tubular preform to be blown), a blow molding

is employed. Specific examples of the blow molding
include an extrusion blow molding method (a twin he

a mold shift type, a parison shift type, a rotary t
accumulator type, a horizontal parison type, and th

acold parison blowmolding method, aninjectionbl

method and a biaxial stretching blow molding method
extrusion type cold parison biaxial stretching blow
method,aninjectiontypecoldparisonbiaxialstre

molding method, an injection inline type biaxial st
blowmoldingmethodandthelike). Asrequired,th
multilayer structure may be subjected to a heating

a cooling process, a rolling process, a printing pr

dry laminating process, a solution or melt coating

a bag forming process, a deep drawing process, a bo
process, a tube forming process, a splitting proces

like.
[0044] The thickness of the multilayer structure (o
stretchedmultilayerstructure)andthethicknesses
resincompositionlayer,thebaseresinlayer,and

resinlayerofthemultilayerstructureareproper!
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according to the layered configuration, the type of the base
resin,thetypeoftheadhesiveresin,thepurpose, thepackage
shape, the required physical properties, and the li ke of the
multilayer structure. The thickness of the multila yer
structure(orthestretchedmultilayerstructure)i stypically
10to5000  pm,preferably30to3000 pum,particularlypreferably

50 to 2000 pm. The thickness of the EVOH resin composition

layer is typically 1 to 500 pum, preferably 3 to 300 pm,
particularlypreferably5to200 um. Thethicknessofthebase
resinlayeristypically5to 30000 pum, preferably 10t0 20000

pm, particularly preferably 20to 10000 pm. Thethickness of
theadhesiveresinlayeristypically0.5t0250 pm,preferably

1 to 150 pum, particularly preferably 3 to 100 pm.

[0045] The thickness ratio between the EVOH resin

composition layer and the base resin layer of the m ultilayer
structure (EVOHresincompositionlayer/baseresin layer) (if
theselayerseachincludeapluralityoflayers,th ethickness
ratio between the thickest one of the EVOH resin co mposition
layers and the thickest one of the base resin layer S) is
typically1/99to50/50,preferably5/95t045/55, particularly
preferably 10/90 to 40/60. The thickness ratio bet ween the
EVOH resin composition layer and the adhesive resin layer of

the  multilayer  structure (EVOH resin  composition
layer/adhesive resin layer) (if these layers each i nclude a

plurality oflayers, thethicknessratiobetweenth ethickest
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one ofthe EVOH resincompositionlayers and the th ickestone
of the adhesive resin layers) is typically 10/90 to 99/1,
preferably 20/80 to 95/5, particularly preferably 5 0/50 to
90/10.

[0046] Bags, cups, trays, tubes, bottles and other

containers and lids produced from the film, the she etorthe
stretchedfilmformedinthe aforementioned manner are useful
aspackagingmaterialcontainersforgeneralfoods, condiments
suchasmayonnaiseanddressing,fermentedfoodssu chasmiso,
fat and oil such as salad oil, beverages, cosmetics , and

pharmaceutical products.

Inparticular, the layer ofthe inventive EVOHres in
composition has a satisfactory UV absorbing ability and,
therefore,isparticularlyusefulasafoodpackagi ngmaterial,
particularly, forpackagingrawmeat, ham, sausage, andother
meat products, which are liable to be discolored du e to

ultraviolet radiation.

EXAMPLES

[0047] Thepresentdisclosurewillhereinafterbed escribed
more specifically by way of examples thereof. Howe ver, it
shouldbeunderstoodthatthepresentdisclosurebe notlimited

to the examples within the scope of the present dis closure.

In the following examples, “parts” means “parts by

weight” unless otherwise specified.
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[0048] <Example 1>

An iron strip (an SS400 plate available from Daido

Die & Mold Steel Solutions Co., Ltd. and havinga s ize of 60
mmx60mm x990mm)waskeptincontactwithanaqueoussoluti on
ofadditives(anaqueoussolutioncontaining206 pp mofacetic
acid,206ppmofsodiumdihydrogenphosphate,28pp mofcalcium
phosphate,280ppmofsodiumacetateand117 ppmof boricacid)

for 24 hours, whereby an aqueous solution containin g iron
compoundinaproportionof30ppmonametalbasis wasprepared.
Then, water containing pellets of an EVOH resin hav ing an
ethylenestructuralunitcontentof44mol%,asap onification
degreeof99.6 mol%andanMFRof12g/10minutes (asmeasured
at210 °Cwithaloadof2160g)were broughtinto contact with
(immersed in) the agueous solution containing the a dditives
and the iron compound, whereby the additives and th e iron
compound were introduced into the EVOH resin pellet S.
Thereafter, the resulting pellets were dried at 118 °Cfor 14
hours. Thus, pellets of an EVOH resin composition were
produced.

[0049] After 10 ml of dilute sulfuric acid was adde dto1l
g of the EVOH resin composition pellets thus produc ed, the
resultingmixturewasheatedat250 °Conahotplateforlhour.

Then, the mixture was further heated onan electric stove for

2 hours, and then heated at 700 °C in an electric furnace for

4hours. Aftertheresultingsamplewastransferre dfromthe
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electric furnace to the electric stove, 2 ml of hyd
acidand 3to4 mlofdistilled water were added to
andboiled. Theresultingsamplewasputinameas
anddilutedwithdistilledwater. Then,asamples
prepared was analyzed by an atomic spectrophotomete
available from Hitachi, Ltd.) and the proportion of
compound (on a metal basis) based on the weight of
resin composition pellets was determined.
[0050] By using the EVOH resin composition pellets
produced, a water/isopropanol (4/6) solution contai
EVOHresincompositionataconcentrationof5wt.%
Then, the UV transmittance of the solution thus pre
measuredatawavelengthof300nmbyUV-VISSPECTR
UV-2600 (available from Shimadzu Corporation).

The results are shown in Table 1.

[0051] <Example 2>

rochloric

the sample
uringflask
olutionthus

r(Z-2300
the iron

the EVOH

thus
ning the
wasprepared.
pared was

OPHOTOMETER

Pellets of an EVOH resin composition were produced

insubstantiallythe same mannerasin Example1,e
the iron strip was kept in contact with the aqueous
oftheadditivesfor3hoursandtheironcompound
inaproportionoféppmonametalbasisintheaq

to be used for the immersion of the EVOH resin pell

Theproportionoftheironcompound(onametalba

based onthe weightofthe EVOH resin composition p

determined. Further, a water/isopropanol
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containing the EVOH resin composition at a concentr ation of
5wt.%waspreparedbyusingtheEVOHresincomposi tionpellets,
andthe UVtransmittance ofthe agueous solutionwa smeasured

in the same manner as in Example 1.
The results are shown in Table 1.
[0052] <Comparative Example 1>

Pellets of an EVOH resin composition were produced

insubstantiallythe same mannerasin Example 1, e xceptthat
the agueous solution of the additives was not kept incontact
withtheiron stripand, therefore, theiron compou ndwas not
containedintheaqueoussolutiontobeusedforth eimmersion
oftheEVOHresinpellets. Then,awater/isopropan olsolution
of the EVOH resin composition was prepared by using the EVOH
resin composition pellets, and the UV transmittance of the
solution was measured in the same manner as in Exam ple 1.

The results are shown in Table 1.

[0053] Table 1

Comparative

Example 1 Example 2
Example 1

Proportion (ppm) ofiron compound
(onmetalbasis) basedonweightof 40 S 0
EVOH resin composition pellets

UV transmittance (%) 68.4 88.9 91.2

[0054] The above results indicate that the pellets of the
EVOH resin compositions of Examples 1 and 2 each co ntaining
the iron compound in a specific proportion were sat isfactory
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in UV absorbing ability with a lower UV transmittan
comparedwiththeEVOHresincompositionpelletsof
Example 1 not containing the iron compound.

[0055] Whilespecificformsoftheembodimentsoft
disclosure have been shown in the aforementioned in
examples, the inventive examples are merely illustr
the disclosure but not limitative of the disclosure
contemplated that various modifications apparent to
skilled in the art could be made within the scope o
disclosure.

[0056] TheinventiveEVOHresincompositionisimpa
a satisfactory UV absorbing ability without includi
absorber. Therefore,theinventiveEVOHresincomp
advantageously used for packaging materials for pac

foods and chemicals.
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CLAIMS:
1. An ethylene-vinyl alcohol copolymer composition
comprising:
an ethylene-vinyl alcohol copolymer; and
an iron compound;
whereintheironcompoundis presentinaproporti on
of 0.01 to 100 ppm on a metal basis based on weight of the

ethylene-vinyl alcohol copolymer composition.

2. Amultilayerstructure comprisingatleastonel ayer

comprising an ethylene-vinyl alcohol copolymer comp osition

according to claim 1.
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