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BARRI ER "COMPCSI TE FI LMS AND ,A METHOD FOR PRODUCI NG THE SAME
FI ELD OF THE I NVENTION 5 The present invention relates to a
barrier conposite fil mwhich has prom nent gas barrier proper- _
ti es agai nst water vapour, oxygen and arenmhtic conpo- nents and which
Is suitable for a filmfor dried foad preservation, a filmfor retort
~treatnent or microwave 10 heating of food, a packaging filmfor
pharmaceuti cal product s arBARREER sCOMP@SETErBELMSparts, a filmfor
production of a balloon or a hot-air balloon and a film for other
applications, and a net hdANP & NMETHRR | FOR t RRODUCING JFHE cSAMBnposite film
- 15 BACKGROUND OF THE | NVENTI ON

FIELD OF THE INVENTION
5 The present invention relates to a barrier
composite film which has prominent gas barrier proper-
ties against water vapour, oxygen and aromatic compo-
nents and which is suitable for a film for dried food
preservation, a film for retort treatment or microwave
10 heating of food, a packaging f£ilm for pharmaceutical
products and precision electronic parts, a film for
production of a balloon or a hot-air balloon and a film
for other applications, and a method for producing the
barrier composite f£ilm.
15
BACKGROUND OF THE INVENTION
Conventional technologies have suggested that a
barrier property of a base film can be improved to a
great extent by coating the base film with an inorganic
20 oxide thin layer. Further, a resin layer provided on
the inorganic oxide thin layer imparts heat-sealing
properties to the barrier f£ilm and protects the inor-
ganic oxide thin layer.
.For instance, Japanese Patent Application Laid-
25 open No. 237940/1988 (JP-A-63-237940) discloses a com-
posite film which_comprises a metal oxide thin layer of

indium oxide or tin oxide formed by sputtering, and a
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Conventional technol ogi es have suggested that a barrier property of a
base filmcan be inproved to a - great extent by coating the base film
with an inorganic 20 oxide thin layer. Further, a resin |ayer provi ded
on the inorganic oxide thin layer inparts heat-sealing properties
to the barrier filmand protects the inos-2 - gani c oxide thin |ayer.

For instance, Japanese Patent Application Laid- 25 open No. 237940/ 1988
(JP- A-63-237940) discloses a com posite filmwhich conprises. a netal
oxi de thi n | ayd&eadi-sealinighdiayieroeifd@noe thyilemned-ga-dpylesst wopsdyntesr iow,

and a - 2- heat - seal i ng | ayer

of an et hyl eneteopgyiken£oraes Hhereen. Japanesed Batendr dmpltiltatdon
Japanese Patent Appllcatlon Lai d- open No. 202435/1989 (JP-A-1-202435)

and Japanese Laid P@F@nNQAp&MZ&%ﬁﬂéﬁsﬁaKJPbﬁed'M@24@@943@ﬂ1@&9anﬁ%eA 1-

5 202436) di scl ose packaging materials for mcrowave
) Patent %ppll%at%on Laid-open No. 202436/1989 (JP-A-1-

5 202436) disclose packaging materials for micrbwave
heating or for retort-processing in which the surface of
a base film is covered with a vapour-deposited layer of
silicon oxide, and either of a heat-sealing layer or a.
protective layer, the heat-sealing layer being formed by
10 lamination of a polypropylene f£ilm or other heat-sealing
resin films, while the protective layer being formed by
lamination of a film or coating of a thermosetting
resin. |
However, where a polymer layer is formed by
15 extrusion-lamination process, the barrier property of a
film is terribly deteriorated because the heat and the
external mechanical force generated during the process
cause a crack or defect on the inorganic thin layer. A
dry-lamination process for film-lamination is also
.20 affected by external mechanical force during the lamina-
tion of films or the coating of an adhesive agent, aﬁd
thus is likely to damage the inorganic thin layer formed
on the base f£ilm. In the case of a coating process
utilised in the formation of a protective layer on an
25 inorganic thin layer,-external mechanical force in-
stantly destroys an inorganic thin layer only to give

critically decreased barrier properties, not to mention

This Sheet Has Be

[Ty mu



heating or for retort-processing in which the surface of a base film

Is covered wth a vapour-deposited | ayer of silicon oxide, and either
of a heat-sealing |ayer or a protective |layer, the heat-sealing |ayer
being forned by 10 [|am nation of a pol ypropylene filmor other

heat - seal i ng resin filns, while the protective |ayer being fornmed by
| am nation of a filmor coating of a thernosetting resin.

However, where a polyner layer is fornmed by 15 extrusion-lam nation
process, the bdhaterthe geattingthinders the |davelapmenthlof demrierr at ed
because the heat and the external mechani cal force generated during
t he process propeqtdess cddk off tdhe @ahovarmentionad)&fililms hiinglayding A
dry-lam nation process for filmlanmination is also 20 affected b

ext ernal mecha@ &ilm @scPrpduaed e lamdinating or qoatigg a4 |wWinkkidene

coating of an adhesive agent, and thus is likely to damage the
i nor gani ¢ t hi n GhhpIidensaries resdp e thesdike @nt amenorgansic a coati ng
process utilised_ in the formation of a protective layer on an 25

i nor gani ¢ thi n As thdh davar mEavadedaon ¢ kase film, Rguehtiipidead r oys

n inorganic thin |l gyer only to give
a org adﬂeé?%e proﬁértie of the inorganic oxide thin layer to

the base film. Besides, when thése films are utilised
as a packaging material to be subjected to external
mechanical strength or as a packaging material to be

10 exposed to é high temperature/high humidity environment,
it is impossible to expect high adhesive properties and
high barrier properties which can last for a long pe-
riod. In particular, the adhesive properties and the
barrier properties of these films declines crucially

15 when exposed to severe conditions such as a boiling
process or retort treatment process (retorting process).

Japanese Patent Application Laid-open No.

86539/1991 (JP-A-3-86539) discloées a retortable packag-
ing film which is produced by coating the surface of a

20 base film with a reactive two-component curable resin
composition composed of a polyisocyanate compound and a
saturated polyester polyol and forming a silicon oxide
thin layer on the coated surface. Disclosed in Japanese
Patent Application Laid-open No. 278946/1991 (JP-A-3-

25 278946) is a packaging materidl for retort treatment
applications which comprises an anchdr coat layer, a

metal oxide thin layer and a heat-sealing layer provided
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critically decreased barrier properties, not to nention

- 3- that the coating hinders the devel opnent of barrier properties. Al
of the above-nentioned films, including a filmas produced by | am nating
or coating a vinylidene <chloride-series resin or the |ike onto an

i norganic oxide thin |layer provided on a &ase film have limted adhesive
properties of the inorganic oxide thin layer to the base film Besides,
when these filns are utilised as a packaging naterial to be subjected to
external nechd® ddissondesn onothes sunfaciea@ih@ hase ildyern bdapspessed to
a high tenperature/hlggp umdity environment, it is inpossible to expect
hi gh adhesi ve ldcatigng hadgi-open Moopd31ET A% (FRrAdst for a
|l ong pe- riod. In partlcular t he _adhesive properties and the barrier
properties of fA8d8H)i dhscdosesh@ daminate for a balloon having a good

barrier property against helium and hydrogen gas, which
5. 1is produced by forming an undercoat layer of a two-
component curable polyurethane or the like on a film,
providing an inorganic oxide thin layer on the undercoat
layer, and coating the inorganic oxide thin layer with a
vinyl chloride-vinyl acetate copolymer, a polyamide, a
10 polyester or an acrylic résin, or with a hot-melt coat-
ing composition.
Japanese Patent Application Publication No.
18395/1996 (JP-B-8-18395) discloses a vapour-deposited
film which comprises a base film, a mixture layer of a
15 two-component curable polyurethane and 5 to 30% by
weight of a vinyl chloride-vinyl acetate copolymer
formed on the base film, and a vapour-deposited layer of
a metal oxide such as magnesium oxide deposited on the
mixture layer. This literature teaches the use of a
20 reactive two-component curable polyurethane composed of
a polyol component and a polyisocyanate compound for
prevention of permeation of water, and the use of a
vinyl chloride-vinyl acetate copolymer for enhanced
adhesive properties of the vapour-deposited layer.
25 Japanese Patent Application Laid-open No.
131590/1993 (JP-A-5-131590) discloses a laminated f£ilm

produced by depositing a silicon oxide thin layer on at
-_
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when exposed to severe conditions such as a boiling process or retort
treatnent process (retorting process). Japanese Patent Application
Lai d- open No. 86539/1991 (JP-A-3-86539) discloses a retortabl e packag-
ing filmwhich is produced by coating the surface of a base filmwth a
reactive two-conponent curable resin coapesition conposed of a

pol yi socyanat e conpound and a saturated pol yester polyol and formng a
silicon oxide thin layer on the coated surface. D sclosed in Japanese
Pat ent Appl i catlieast. @ng Gigle NE a2 Pe@46/1ide, (thene@r caitdgvp)a ithin
packagi ng material for retort treatnment applications which conprises an
anchor coat | aj@yera ofimg &ilavied eoupling pagendnday inctan axine dropy
provi ded -4 in this order on the
surface of a bdde theydermingdnesnd lamiaating g @asish laver daming an

173137/ 1992 (JP-A-4- 173137) discloses a |am nate for a balloon having a
good acid anhydride group on top of the layers. Japanese

5 Patent Application Laid-open No. 239537/1991 (JP-A-3-
239537) discloses a laminated film which comprises a
base film, a first transparent layer of silicon oxide, a
second transparent layer of a silane coupling agent, and
another transparent layer of a pressure-éensitive or
10 heat-sensitive adhesive layer laminated in this order on
the base film.

These composite films can improve adhesive
strength between the base film and the inorganic oxide
thin layer. However, a composite film which shows high

15 adhesive properties and barrier properties in an ordi-
nary state (i.e. a £film before subjected to retort
treatment) still fails to retain good barrier properties
as well as the adhesive properities between the base film
and the inorganic oxide thin layer, when used as a film

20 for retort treatment. it is impossible for these films
-to keep, after retort treatment as well as in an ordi-
nary state (before retort treatment), the adhesive
properties between the base film and the inorganic oxide
thin layer and the barrier properties at high standards -

25 or levels. Moreover, the tackiness of the coated layer
of a reactive two-component curable resin composition

tends to cause blocking, making winding and rewinding of
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barrier property against helium and hydrogen gas, which I's produced by
formng an undercoat |ayer of a two- conponent curabl e pol yuret hane or
the like on a film provi ding an i norganic oxide thin |layer on the
under coat | ayer, and coating the inorganic oxide thin layer with a
vinyl chloride-vinyl acetate copolyner, a @otyam de, a pol yester or an
acrylic resin, or with a hot-nelt coat- I ng conposition. :
Japanese Patent Publication No. 18395/1996 (JP-B-8-18395) discloses a
vapour - deposi t élte £iillm WHiffiicadipri Fddisa Hdee pridductdwiityt bas Ity dre of a
t wo- conponent curabl e pol yurethane and 5 to 30% by weight of a vinyl

chl ori de- vi nyl saexigiieedopolSimse ther Pedyed Compeneats jand thed nply-

vapour - deposited | ayer of a metal oxide such as magnesi um oxi de deposited

on the m xt ur &segyanatencompouaty Bfice neasdHde e eash either,rddstive
t wo- conponent cur abl e pol yur et hane conposed of a pol yol conponent and a

pol yi socyanat e PEERAEERd OFo1Sesy dyFerconpogenic cixabilen Dolypsedhanend t he use

of a vinyl chloride-vinyl acetate copolyner for enhanced adhesive
propertiesdof CREDPAHEG gL TePegtegdyr and has to be discarded only

to end in wasteful use of the undercoat resin composi-
tion.
To be more demanding, a packaging film for food,

medical and pharmaceutical products, and precision

10 electronic parts requires high transparency for the
purpose of visual recognition of the contents and for
good external appeérances. In the aforesaid composite
films, however, the decline of adhesive properties of
the inorganic thin layer is likely to be accompanied

15 with the decline of transparency.

SUMMARY OF THE INVENTION
It is therefore an object of the present inven-
tion to provide a barrier composite film which shows a
20 prominent improvement of not only the adhesive proper-
ties between the base film and the inorganic thin layer
but also the barrier.properties, and a method for pro-
ducing the film.
It is another object of the present invention to
25 provide a barrier composite film and a production method
thereof, which film keeps high adhesive properties

between the base film and the inorganic thin layer while
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Japanese Patent Application Laid-open No. 131590/1993 (JP-A-5-131590)
di scl oses a lam nated film -produced by depositing a silicon oxide thin

| ayer on at - 5- | east one
side of a base film thereon coating a thin | ayer of a silane coupling
agent having an am no group in the teymnal, and lamnating a resin

| ayer havi ng an acid anhydride group on top of the |ayers. Japanese 5
Pat ent Application Laid-open No. 239537/1991 (JP-A-3- 239537)

di scl oses a | apnekidd thingndsitiegiiorahdonsof dhe banyissr fidapertifds.st
transparent |ayer of silicon oxide, a second transparent |ayer of a

silane coupl i n§V&geWhenggxternalsmechanicadnfiemoentsuchy @s dfending and
pressure-sensitive or 10 heat-sensitive adhesive layer |lamnated in this
order on crampldag acks on the film omadenc dhsofile fiis expsemed nprove

adhesi ve - .
to severe conditions, namely, a high temperature and

5 high humidity environment due to retort treatment,
microwave heating or the like.

It is a further object of the present invention
to provide a barrier composite f£ilm which can preserve
its content for a long time while preventing deteriora-

10 tion or loss of its qualities, owing to its high adhe-
sive properties and high barrier properties, and a
method for producing the film, no matter how thin the
coating layer may be.

A yet another object of the present invention is

15 to provide a barrier composite film in which the amount
of a remaining solvent is remarkably small after print-
ing or lamination, and a method for producing the same.

It is a still further object of the present
invention to provide a composite film and a production

20 method thereof which can make efficient use of an anchor
coat composition and can ensure good productivity.

Yet another object of the present invention is
to provide a barrier composite film which has high
transparency and clear visual accessibility to its

25 content and is useful for a packaging film for food,
medical and pharmaceutical products, precision elec-

tronic parts, etc., and a method for producing the film.
R
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strength between the base filmand the inorganic oxide thin | ayer.
However, a conposite filmwhich shows high 15 adhesive properties and
barrier properties in an ordi- nary state (i.e. a filmbefore
subjected to retort treatment) still fails to retain good barrier
properties: as well as the adhesive prgperties between the base film
and the inorganic oxide thin |ayer, when used as a film 20 for retort
treatment. It is inpossible for these filns to keep, after retort
treatment as well as i fhenioventors of rtiwey pesent( Hevend st datve
treatnment), the adhesive properties between the base filmand the

i norgani ¢ oxi dworked imtiensiyedy &od achd eyer riher ghayeeahijecta, [ngh
standards 25 or levels. Moreover, the tackiness of the coated | ayer

of a reactive fnnsoipdied fdlmgomprdsiing @nhesier ifddm, an anghdyr tapatause
bl ocki ng, maki ng w ndi ng and rew ndi ng of

- 6- t he 1aveR drovided onTrbe sumfane@fcithyg bpseafidan.ban

5 inorganic layer formed on the anchor coat layer, and a
coating layer formed on the inorganic layer by applying
a coating composition containing a silane coupling agent
or a barrier resin can improve not only the adhesive
properties of the inorganic layer to the base film layer

10 but also the gas barrier properties, the gas barrier
properties being unaffecfed by external mechanical
strength or a high temperature/high humidity environ-
ment. The present invention is based on the above
findings.

15 The barrier composite film of this invention is
constituted with a.base layer, an anchor coat layer, an
inorganic layer, a barrier resin layer containing a
silane coupling agent, wherein at least one side of the
base film layer is coated with the other layers in the

20 order of reference. The base film layer can be formed
with various polymers such as an olefinic polymer, a
polyesfer and a polyamide, to name a few. The anchor
coat layer can be constituted with, for.instance, a

.resin composition at least containing a chlorine-con-

25 taining resin, or a resin composition comprising a poly-

isocyanate compound, é chlorine-containing resin and a

saturated polyester resin. The inorganic layer com-
Bal e —
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sacrificed. Since the polyol conmponent and the poly- | socyanat e
conpound are reactive to each other, the prepared or used

t wo- conponent curabl e pol yur et hane 5 cannot be used repeatedly and has
to be discarded only to end in wasteful use of the undercoat resin
conposi - tion. To be-n®re demandi ng, a packaging film
for food, nmedi cal and pharmaceutical products, and precision 10

el ectroni c parts requires hlgh transparency for the pur pose of vi sual
recogni ti on of POHGeSontfOR §- nGs. a varigdan afidersiaplgppatshanae afh t he
af oresai d conp05|te | s, however, the decline of adhesive
properties of @ me atlhé-qum SR 22 pdements .k dinansd hom @d@mani ed

15 wth the decline qof transparency. SUMVARY OF
THE | NVENTI ON Wents, Group '%Del lemantset Group 3hjedamesrts.n SR 4R i nven-

thPOLSWSL?VL? Seaiis, S CHRR i Speits oo The meriodbdnnite Aase
;lemaagth S f &eéltcs ,t r<]:.|rn tlha T 1norgant?Llét colmsp%utn s.bar'Irl erba&rr%_peerrt | es,
resin layer is provided py applying a coating composi-
tion containing a silane coupling agent (e.g. a silicon
compound having at least one functional group selected
from the group consisting of a halogen atom, an epoxy
10 group, an amino group, a hydroxyl group, a mercapto
group, a vinyl group, a carboxyl group, and a
(meth)acryloyl group, as well as an alkoxy group) and a
barrier resin (e.g. a vinylidene chloride-series copoly-
mer, an ethylene-vinyl alcohol copolymer). ’
15 The other side of the base film layer (the
surface not covered by the above layers) or the barrier
resin layer may be covered with a polymer layer such as
a heat-sealing layer.
The barrier composite film of the present inven-
20 tion is a film comprising én anchor coat layer, an
inorganic oxide thin layer and a barrier resin layer
formed on at least one side of a base film layer in the
order of reference. The barrier composite film also
includes (1) a barrier composite film in which the
25 anchor coat layer has an elastic modulus of 0.1 x 10! to

1 x 10° N/mm?, and (2) a barrier composite film in which

the anchor coat layer has a peeling strength from the



ducing the film It is another object of the present
I nvention to 25 provide a barrier conposite filmand a production nethod

t hereof, which film keeps hi gh adhesive properties bet ween the base
filmand the inorganic thin layer while
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prohi biting deterioration of the barrier properties, even when ext ernal

nechani cal for @288, 18 eed of aed loampgihaly 1QQ 9/ M gfiger o0 Whend
the filmis exposed tqg severe conditions, nanely, a high tenperature an
high humidity SHRTSSHOR TEieTh thaadment &k dgd" C-  Hhe Rerklek K9S#d or

[ . It is a further ject of the present invention
the like layer may contain a é%yane coupf}n agent.

In this specification, the term "barrier resin
5 layer" indicates a barrier resin-containing layer which
shows an oxygen gas permeabiiity of not higher than 20
cc/m?-24 hr. at 25°C, and a water vapour permeability of
not higher than 20 g/m?-24 hr. at 40°C and 90% R.H., as
measured for a layer having a thickness of 2 pm. The
10 term "heat-sealing layer" includes a thermally sealable
layer not only by means of a heat sealer but also by
means of other bonding techniques such as impulse seal-

ing, high frequency bonding and ultrasonic bonding.

15 DETAILED DESCRIPTION OF THE INVENTION
[Base Film Layer] |
As the polymers for constituting the base film
layer, there may be exemplified a variety of film-
formable polymers, e.g. polyolefins such as polyethyl-
20 ene, an ethylene-ethyl acrylate copolymer, ionomers,
polypropylene, an ethylene—propyiene copolymer, poly-4-
methylpentene-1, etc.; polyesters such as a polyalkylene
terephthalate (e.g. polyethylene terephthalate, poly-
butylene terephthalate), a polyalkylene naphthalate
25 (e.g. polyethylene 2,6-naphthalate), etc.; polyamides
such as nylon 6, nylon 11, nylon 12, nylon 66, nylon

610, nylon 6/66, nylon 66/610, nylon MXD, etc.; polyvi-



to provide a barrier conposite filmwhich can preserve its content for a
long tine while preventing deteriora- tion or loss of its qualities, ow ng
to its high adhe- sive properties and high barrier properties, and a

nmet hod for producing the film no matter how thin the coating |ayer may

be. Still another object of the @rlesent inventionis to provide a
barrier conposite filmin which the anount of a remaining solvent is
remarkably smal|l after print- ing or lamnation, and a nethod for

produci ng the $¥dechloride; winylddeng jghlogiderserdigsedesing Hfugh arent
i nvention to provide a _conposite filmand a production _ nmethod thereof
whi ch can make BHAVANYIAGsne shloridern& vinydddensshliomidenitingh ensure

good producti vi Yet anot-her qbject of the present invention is

to provide a b&SHHoRiAe, GoRQLymeT ., & WiHnyH &higHoR &l ear
vi sual accessi bili to its_.content and.is useful far a packaging filmfor
food, nedical “2R¢ rra e iR faéqﬁnﬁﬁ%arﬁﬁaaﬁmﬁﬁﬁ$49§§iatqrqaﬂq}xnuts,
etc., and % ”E%ESQ % %.er% %%é% éjy%;ydénsuch as polystyrene, a
styrene-acrylonitrile copolymer, a styrene-
acrylonitrile-butadiene'copolymer, etc.; polyvinyl
alcohol; polyamideimides; polyimides; polyetherimides;
polycarbonates; polysulfones; polyethersulfones;

10 poly(ether ether ketones); polyarylates; polyphenylene
sulfide; polyphenylene oxide; polypara#ylene; poly-
acrylonitrile; fluororesins such as polytetra-
fluoroethylene, polytrifluorochloroethylene, an ethylene
fluoride-propylene copolymer, etc.; cellulosic polymers

-15 such as cellophane; rubber hydrochloride; and copolymers
containing the constituents of the above-mentioned poly-
mers. These polymers can be used singly or in combina-
tion.

The base film layer may contain a variety of

20 additives, for example, stabilisers such as antioxi-
dants, ultraviolet absorbers, heat stabilizers, etc.;
antistatic agents such as cationic, anionic, nonionic or
amphoteric antistatic agents; nucleating agents; hydro-
carbon polymers such as styrenic resins, terpene resins,

25 petroleum resins, dicyclopentadiene resins, chmarone
resins such as a chmarone-indene resin, phenolic resins,

rosins and their derivatives, and the corresponding
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- 8- The inventors of the present invention have worked

I ntensively to achi eve the above objects, and found that a filmconprising
a base film an anchor coat |ayer provided on the surface of the base
film an inorganic |layer fornmed on the anchor coat |ayer, and a coating

| ayer fornmed on the inorganic |ayer by appdl2yi-ng a coating conposition
containing a silane coupling agent and a barrier resin can inprove not
only the adhesive properties of the _inorganic layer to the base filmlayer
but al so the gd¥ydFegenates gesinsgs Plasdtigdsems:r ifdilleRopaaniayisei ng

unaf fected by external mechanical strength or a high tenperature/high
hunidity envir #@Xesy@wch e higbeah £athye foigh amidesse highamh£atione

findi ngs. The barrier conposite filmof this invention is

constituted w @FidSHe% thejd; salisy,bigher, faity gcidypsters, natural

waxes of mineral or vegetable origin, and synthetic

5 waxes such as pblyethylene; particulate lubricants
inclusive of finely divided mineral lubricants such as
silica-series powders and alumina-series powders, and
finely divided organic lubricants such as polyethylene-
series powders and acrylic powders; and coloring agents.

10 The light transmittance of the base film layer
can be selected as desired. From the standpoint of a
sufficient visual access to the contents and an accept-
able appearance of the packaged product, the total light
transmittance under white light is generally not lower

15 than 40%, preferably not lower than 60%, and more pref-
erably not lower than 80%.

The base film layer is'preferably made up of
olefinic polymers (particularly, polypropylene-series
polymers), polyesters (particulariy, polyalkylene te-

20 rephthalates such as polyethylene terephthalate), poly-
amides, styrenic polymers, ethylene-vinyl alcohol
copolymers; polycarbonates, polyacrylonitriles or the
like. Among these, the olefinic polymers, polyesters
and polyamides are particularly desirable in terms of

25 transparency, mechanical strength and packaging quality.

As a food packaging material suitable for'retort

treatment or microwave heating, preferred matefff£§_~——~——~"”"’
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I norganic layer, a barrier resin |ayer containing a silane coupling agent,
wherein at | east one side of the base filmlayer is coated with the other
| ayers in the order of reference. The base filmlayer can be formed wth
vari ous polynmers such as an olefinic polyner, a polyester and a pol yam de,
to nane a few. The anchor coat |layer canl¥e -constituted with for instance,
a resin conposition at |least contain ng a chlorine-con- taining resin, or

a resin conpositian conpr|5|n a pol y- . .isocyanate conpound, .a

chl ori ne- cont ait %hh4¥%ﬂﬂ 3ﬂ§£ﬁﬁe 9|ﬁﬁcﬁﬂ¥%QWban|c

| ayer com dh for

i nstance, a vaSt&EPR 2ng Rackaging gualify an aé’lrﬁ,gc zﬁxq%%’dﬁ ﬁ't?aé oup
2A el enments, transition el nts oup 2B elenents, Go p 3B

el ements, G ouf E%Stance'elsélrﬁghtaf B0 Y& lé’é‘p o RS ?sg:fezisn ¥odi c

Tabl e of 5 nts

%lmﬁ és, et?lyil.terrll(?aI rViny & co(ilo(io oporlymers-l:h%o ay_r-rI er
5 carbonates and polyacrylonitriles. Particularly pre-

ferred polymers for the base film layer include poly-
propylenes, polyesters and polyamides.

The base film layer may bé a single-layered film
or a laminate film comprising one or more polymer lay-

10 ers. The thickness of the base film is not critical and
can be selected appropriately in consideration of the
desired packaging quality, mechanical stréngth,
flexibility and so on. The thickness of the base film
layer may be generally about 3 to 200 pm, preferably

15 about 5 to 100 pm, and more preferably about 10 to 50 pm
(e.g. about 10 to 30 pm).

The base film layer can be formed by the conven-
tional f£ilm forming technology which includes, for
example, melt-forming methods such as the inflation

20 method and the T-die method, and the casting method
using a solution. The base film layer may bé an unori-
ented £ilm, or a monoaxially or biaxially oriented f£ilm.
The method for orientation includes known drawing or
stretching methods such as roll drawing or stretching,

25 calender drawing or stretching, belt drawing or stretch-

ing, tentering, tube drawing or stretching, or a combi-

nation of such techniques. The drawing or stretching



resin layer is provided by applying a coating conposi - tion
containing a silane coupling agent (e.g. a silicon conpound havi ng at
| east one functional group selected ~fromthe group consisting of a
hal ogen atom an epoxy 10 group, an am no group, a hydroxyl group, a

mer capt o group, a vinyl group, a caldoxyl group, and a

(met h)acryl oyl group, as well as an al koxy group) and a barrier resin
(e.g. a vinylidene chloride-series copoly- mer, an et hyl ene-vinyl

al cohol copol yR&tio can be judicipysly felegtad ACqirdingdd ithe | ayer (the

surface not covered by the abgve |ayers) or the barrier resin | ayer
may be coveredqﬁwrédp(ﬁlﬁﬂbrc?\ 9561%:1&? For exampleyeihenhFater .

The barrier conposite fil f the present jnven- 0 tionis afilm
conprising an gﬁé’h&e @%é‘tur’r'll gyesr P°°a%°' Preﬁ%?&i@é’maﬁ’% e ¥hil? 1 dferttand a
barrier ' d_ on at |east one side of a base filmlayer

in the rESInoh%é%%bpnféﬂﬁ%gégionThe barrier conposite filmalso
has an ol a8lic modul us®5T 185 5 Oy etdp eh th biBe, Fgm TRV ARRERS a0
(2) a barrier %%E@%géuiﬂgéfgd'1ﬂMgdyénce. The surface treatment

includes corona discharge treatment, plasma treatment,

glow discharge treatment, reverse sputter treatment,

flame treatment, chromic acid treatment, solvent treat-

10 ment, surface roughening and so on. Improved adhesive
properties can be obtained by forming an anchor coat
layer on the surface-treated side of the base film
layer.

[Anchor Coat Layer (Undercoat Layer)]

15 The first feature of the present invention is to
interpose an anchor coat layer (or an undercoat layer)
between a base film layer and an inorganic layer (in
particular, a transparent inorganic layer) formed on at
least one side of the base f£ilm, thereby drastically

20 improving barrier properties of the composite film as
well as adhesive properties between the base film layer
and the inorganic layer. So far as not losing the
adhesive properties, retort resistance (resistance to
retort treatment) or other properties, the anchor coat

25 layer can be made up of various resins such as a thermo-
plastic resin, a thermosetting resin, an active ray-

curable or photo-curable resin (e.g. an electron beam-



t he anchor coat |ayer has a peeling strength fromthe

- 10 - base filmlayer of not |lower than 100 g/15 mmafter 30

m nutes of retort treatnment at 120[err]C. The barrier resin | ayer may
contain a silane coupling agent. In this specification, the
term"barrier resin 5 | ayer" indicated5 -barrier resin-containing |ayer
whi ch shows an oxygen gas perneability of not higher than 20
cc/nferr] 24 hr. at 25 err%ﬁ and _.a water. vapour perneability of not
hi gher than 20°¢'/r %‘%& anatulZFGTaé’rﬂr‘i]Gtam? mehle resin) anddher ed

for a | ayer

i ncl udes a the

seal er
seal -

erm " hea

hi ck f The
3.0 SRR Solpondhts, Ok Fhid %ﬁ%ﬁ@&r An%at

seal ing | ayer”

but al nghﬁ Wégn&gnﬁsﬁf%ﬁ&%é‘ %daltﬂntg‘ t echni ques s'lrjlgah a.sl}rrpul se
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15

20

25

chloride-vinyl acetate copolymer, a polyvinyl butyral, a
polycarbonate, nitro cellulose, cellulose acetate and
other cellulosic polymers, and a rosin-modified maleic
acid resin; thermosetting resins such as a urethane-
series resin, a urea-series resin, a melamine-series
resin, a urea-melamine-series resin and an epoxy-series
resin; and photo-curable resins such as epoxy
{meth)acrylate and urethane (meth)acrylate. These
resins can be used alone or as a mixture of two or more.
Preferred anchor coat layers may practically be
soft anchor coat layers, including (i) an anchor coat
layer containing at least (A) a chlorine-containing
resin, and (ii) an anchor coat layer containing (B) a
polyisocyanate compound, and (A) a chlorine-containing
resin and/or (C) a saturated polyester resin. A partic-
ularly preferable anchor coat layer can be made up of,
for example, the chlorine-containing resin (A), the
polyisocyanate compound (B), the saturated polyester
resin (C), and others. It is desirable for the satu-
rated polyester resin (C) to be soft and substantially

unreactive to the polyisocyanate compound. If a polyes-

-ter polyol which is reactive to the polyisocyanate

compound (B) is employed as the saturated polyester

resin (C), adhesive properties and gas barrier proper-



15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ Base

Fil m Layer ] As the polyners for constituting the base film

| ayer, there nmay be exenplified a variety of film formabl e pol yners,
e.g. polyolefins such as polyethyl- 20 ene, an ethylene-ethyl acrylate

copol yner, iononers, pol ypr opyl ene, 1®n -et hyl ene- pr opyl ene copol yner,
pol y- 4- nethylpentene-l, etc.; polyesters such as a polyal kyl ene

terephthalate pol yet hyl ene terephthal ate, poly but yl ene

t erepht hal ate), %p éi“r?y l}éﬁé’ tél éiecﬁ]&nes( é']Qg a [ﬁﬂ%?éT f@ﬂgaﬁ’%ell I

2, 6-napht hal at e etc. onan1des _ such as 6, ny on ny on
12, nylon 66, ﬁ{ﬁt@ﬁ: ret rtGi"'(?ear?ﬂe(S‘rF'Gl (%usnﬂ%ri’%%? fbtc
pol yvi -

chl oride; vi nylcFﬂ’é"ﬁe %m%ée?&ﬁ@ re&hf‘f‘sreéﬁ.ﬂﬂ?'aé'-t 15 adﬁ’(ﬂ"ﬁﬁgﬁﬂqsdene

chloride, a VI ene _chl ori de-v chl ori ol .
vi nyl i dene chl %‘agﬁﬁﬁﬁﬁqlﬁqW?n fon to use a soft and sS{lbstéll?ltlc’illy

5 unreactive saturated polyester resin. When the poly-
isocyanate compound (B) and the soft and unreactive
saturated polyester resin are used in combination,
blocking properties of the anchor coét layer can be
improved owing to the chlorine-containing resin (A).

10 It should be understood that the term "substantially
unreactive” is interpreted as not generating a cross-
linked or hardened product. Explanations of the
chlorine-containing resin (A), the polyisocyanate com-
pound (B) and the saturated polyester resin (C) are to

15  follow. |

[(A) Chlorine-containing Resin]

The chlorine-containing resin includes a homo-
or co-polymer (a copolymer formed with a chlorine-
containing monomer and a copolymerizable monomer) of a

20 chlorine-containing mohomer, a graft copolymer as pro-
duced by graft copolymerizing a chlorine-containing

- monomer, a chlorinated polyethylene, a chlorinated poly-
propylene and other chlorinated polyolefins, typically
speaking.

25 The chlorine-containing monomers, which includes
vinyl chloride and vinylidene chloride, to name a few,

can be used alone or in combination. A preferred

This Sheet Has Been Replaced
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copolynmer, a vinylidene chloride-(neth)acryl ate copol y- 5 nmer, etc.;

styrenic resins such as pol ystyrene, a styrene-acrylonitrile

copol ymer, a styrene-- acrylonitrile-butadi ene copol yner, etc.;

pol yvi nyl al cohol ; pol yam dei m des; polyim des; polyetherim des;
pol ycar bonat es; pol ysul fones; pol yet hersullflorres; 10 pol y(ether et her
ket ones); pol yaryl ates; pol yphenyl ene sul fide; pol yphenyl ene oxi de;

pol ypar axyl ene; _pol y- acrylonitrile; fluororesins such as pol ytetra-
f1 uor oet hyl ene © %t%'ﬂ ng 6&"’(%%@-5 éfi‘ﬁt]hﬁwlde- The

fluoride- propylene copol.y etc.; cellulosic polyners such as
cel | ophane; %%ﬂ%Qiﬁﬂ (ﬂ?nqmﬁftiﬂﬁﬂ%ﬂﬁﬁ for iQﬁﬁﬁQﬁ?ﬂtﬂ}Qﬁkﬁs

constltuents of the a nent i oned _po nmers. These pol ynmers can be
used singly or (& r?gﬁ%ﬁ’ ne, PLOpy eney) vinyl estﬂré &8 1 iViRYhyer nay

antioxi - %géteteufoea% oIFoR S’g@ﬁ‘”r-exal&&gt Axdes, 4 8 < oty Lo-

anti st at ¢ Sagemrer e S 3l Bainatis dietis " A ik ARPERY o

styrenic resingyd Quhi% . e YHLve copolymerlzable monomers may be
employed independently or in combination. 'Further,
polymerizable carboxylic acids or derivatives thereof
(e;g. acrylic acid, methacrylic acid, ifaconic acid,

10- maleic anhydride, maleic acid, a monoalkyl maleate, a
dialkyl maleate, fumaric acid or its derivatives corre-
sponding to the maleic acid derivatives) may be employed
as the copolymerizable monomer if added only in a small
amount.

15 The graft copolymer includes, for instance, a
graft copolymer as produced by graft polymerizing vinyl
chloride (VC) to an ethylene-vinyl acetate copolymer
(EVA), a graft copolymer as produced by graft polymer-
izing vinyl chloride to a polyurethane'and so forth.

20 Desired chlorine-containing resins include a
poly(vinyl chloride), a vinyl chloride-based copolymer
[e.g. a vinyl chloride-based copolymer (in_particular, a
vinyl chloride-vinyl acetate-series copolymer) at least
comprising vinyl chloride and a copolymerizable monomer

25 (in particular, vinyl acetate, etc.) as monomer compo-
nents]. A preferable chlorine-containing resin also

includes a copolymer comprising three or more compo-



25 petroleumresins, dicyclopentadi ene resins, chmarone resins such

as a chmarone-indene resin, phenolic resins, rosins and their
derivatives, and the corresponding

REPLACEMENT SHEET _ - 12 -

hydrogenated resins; plasticisers; fillerd8 various waxes such as

hi gher fatty acid am des, higher fatty acids or their salts, higher
fatty acid esters, natural waxes of m neral or vegetable origin, and
synthetic 5 NERLSs @&? §'1 W%‘We%m%eﬁ SIS

I nclusive of finel dIVI m ner al Iubrlcants such as silica-series
powders and al #% GWE§P¥Y acid, %ﬁ%ﬂgﬁf%ﬁ45¥ﬁﬁjQﬁéhnlc

e sl B LS orrfpe S S A Sk
ls&y]?lrm ent vi s%glla%zﬁg’lé'g toteg:h[eng %%H FE?%{?D glrh?e sta%pm lﬁoﬁf‘ld(? and
appearance Lof the RAKALES MZAPIE mondherlt @ 11 gt
The proportion of the vinyl chloride relative to
the copolymerizable monomer (e.g. vinyl acetate) may
practically be selected according to the species of the
copolymerizable monomer. For example, the ratio of
10 vinyl chloride/copolymerizable monomer ranges about 95/5
to 50/50 (by weight), preferably about 95/5 to 65/35 (by
weight).
The chlorine-containing resin (A) is substan-
tially unreactive to the polyisocyanate compound. In
15 other words, the chlorine-containing resin (A) is
unreactive to the polyisocyanate compound (B), or,
otherwise, has an active hydrogen atom only in a low
concentration even when the resin (A) has an active
hydrogen atom. The acid value of the chlorine-contain-
20 ing resin is, for example, about 0 to 30 mg KOH/g and
preferably about 0 to 20 mg KOH/g. This acid value is
derived from the polymerizable carboxylic acid or its
derivative.
The glass transition temperature of the
25 chlorine-containing resin is about 25 to 80°C (e.g.
about 25 to 60°C), preferably about 30 to 60°C and

practically about 30 to 50°C, typically speaking.



transmttance under white light is generally not lower 15 than 40%

“preferably not- | ower than 60% and nore pref- erably not | ower than

80% The base filmlayer is preferably nade up of

ol efinic polynmers (particularly, polypropyl ene-series pol yners),

pol yesters (particularly, polyal kyl ene te-19 20 rephthal ates such as

pol yet hyl ene terephthal ate), poly- am des, styrenic polynmers,

et hyl ene-vi nyl al cohol copol yners, pol ycarbonates, polyacrylonitriles

or the Tlike. Anofge medeculigr wedghty @qs"ow%mef@,lmryé@tté@ and
ol yam des are particularly desirable in terns o 5 transparency,

ﬁec%ani cal st ré%g%‘l? o % loFifengantaining resin may he tsdedadkagi ng

material suitable for retort treatment_or nicrowave heating, preferred
materi al s ?rom a range not adversely affecting {he adhesion piqpfe

pol yrer s havin%rQE%g.tra%%ﬂg%gpc dege%%gﬂﬁﬁaber average molecular
5 weight is about 0.5 x 10* to 10 x 10*, preferably about
1 x 10* to 5 x 10*, and more preferably about 1 x 10% to
3 x 10*. The average poiymerization degree is about 100
to 1,000, preferably about 150 to 800, and more prefera-
bly about 200 to 700 (e.g. about 300 to 700).

10 [(B) Polyisocyanate Compound]

As the polyisocyanate compound, use can be made
of a compound having at least two isocyanate groups per
molecule. Examples of the polyisocyanate compound are
aromatic diisocyanates including 2,4-tolylene diiso-

15 cyanate, 2,6-tolylene diisocyanate, phenylene diisocy-
anate, xylylene diisocyanate, tetramethylxylene diiso-
cyanate, diphenylmethane diisocyanate, tolidine diiso-
cyanate [bis(4-isocyanate-3-methylphenyl)methane],
triphenylmethane triisocyanate and 1,5-naphthalene

20 diisocyanate; aliphatic diisocyanates including 1,4-
tetramethylene diisocyanate, 1,6-hexamethylene diisocy-
anate, trimethylhexamethylene diisocyanate, 1,10-deca-
methylene diisocyanate, lysine diisocyanate and 1,3,6-
hexamethylene triisocyanate; alicyclic diisocyanates

25 including isophorone diisocyanate, a hydrogenated xylyl-
ene diisocyanate and a hydrogenated diphenylmethane

diisocyanate; modified polyisocyanates; and so on. The



strength and packagi ng quality and having excel |l ent heat resi st ance,
such as pol ypropyl enes, pol yesters, poly- am des, ethyl ene-vinyl

al cohol copol yners, poly- 5 carbonates and pol yacrylonitriles.
Particularly pre- ferred polynmers for the base filmlayer include
pol y- propyl enes, pol yesters and polpar des. The base
filmlayer nmay be a single-layered film or a lamnate filmconprising
one or nore polyner lay- 10 ers. The thickness of the base filmis not
critical and modif PoLlydisecyanatsyineliudes .y for dashanget iadh of the
desi red packagi ng quality, chanlcal strength, flexibility and so
on. The thi ckn@d&lugtt lal$efl9&§l9df| madding Iaa}’@rlyﬁﬁpﬂén@@ﬁer% & BHn 3 to
200 pm preferably 15_ about 5 tq 100 pn1 and mpre preferably about 10 to
50 pm (ebydrigoglcpholy goddmer. a trimer having g d Sqqyaneiade can

A

qﬁéhggsgngpfgs dlgﬁg;thgygﬁgnd th% CaStﬁﬁﬁéﬁiﬂéaiﬁlﬁﬂ-Efl n(ééiﬁﬂq |on

bi axi al I'y Or'ent%Q£H llee. The polyhydric alcohol in the adduct
includes a low molecular weight polyol having three or
more hydroxyl groups, such as glycerin, trimethylol-
propane, trimethylolethane and other triols, pentaeryth-

10 ritol and other tetraols, generally speaking. These

polyisocyanates may be used singly or in combination.

A preferred polyisocyanate compound includes a
low molecular weight compound having three or more
isocyanate groups per molecule, such as an adduct as

15 formed by adding 3 moles of a polyisocyanate compound
(e.g. a diisocyanate) to 1 mole of trimethylolpropane.
The molecular weight of the polyisocyanate compound may
be selected within the range of, for instance, about 150
to 1,000, and preferably about 300 to 1,000.

20 [(C) Saturated Polyester Resin]

As the saturated polyester resin, use can be
made of a variety of polyesters obtainable by condensing
a polycarboxylic acid or its acid anhydride or the lower
alcohol ester thereof with a polyhydric alcohol. A

25 = hydroxycarboxylic acid may also be used in the conden-
sation reaction.

The polycarboxylic acid component includes, for



The met hod for orientation includes known draw ng or stretching
met hods such as roll drawing or stretching, 25 calender draw ng or

stretching, belt drawi ng or stretch- ing, tentering, tube drawi ng or
stretching, or a conbi- nation of such techni ques. The draw ng or
stretching - 21 - 14 - rati o can
be judiciously selected according to the required film
characteristics. For exanple, the ratio may be about 1.5 to 20,
‘preferably abogxample.1Phthgldc acid, [isephthadlg ackd.oterephthalic  p
| east one side of the base filmlayer may be surface-treated in
advance. The s@H&ee tridgdddidc acid, Wrﬁaﬁ-lé&%é%%mgg Toat ment ,
pl asma treatnment, . om/dlschar treatment, reverse sputter,
treatnent, arom H%€ @DQCFJI Fé’d’trl’?eﬁﬂ°nds"& adid r eat -
ggn ggngbtzfaggf enln nd SOFP ' Iﬂ%éﬁgﬁ% %&EF dlplc acp&fpertles

5 azelaic acid, sebacic acid and other aliphatic carbox-
ylic acids and the corresponding acid anhydrides. The
polycarboxylic acid compoﬁent may practically be
phthalic acid, isophthalic acid, terephthalic acid and
other aromatic dicarboxylic acids and the corresponding

10 acid anhydrides; or adipic acid, azelaic acid, sebacic
acid and other saturated aliphatic dicarboxylic acid.
The hydroxycarboxylic acid includes PB-hydroxypropionic
acid and PB-hydroxybutyric acid.
As the polyhydric alcohol components, there may
15 be exemplified ethylene glycol, proleene glycol,
trimethylene glycol, 1,3-butanediol, 1,4-butanedioi,
1l,5-pentanediol, 1,6-hexanediol, neopentyl glycol and
other aliphatic-dihydric alcohols; diethylene glycol,
triethylene glycol, tetraethylene glycol, dipropylene
20 glycol, tripropylene glycol, tetrapropylene glycol,
polytetramethyléne ether glycol and other polyoxy-
alkylene glycols; glycerin, trimethylolpropane,
trimethylolethane, pentaerythritol and other aliphatic
polyhydric alcohols; cyclohexanediol, a hydrogenated
25 bisphenol A and other alicyclic polyhydric alcohols:
bisphenol A-alkylene oxide adducts, such as 2,2-bis(4-

dihydroxyethylphenyl)propane and 2,2-bis(4-dihydroxy-

I
cen Replaced
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| ayer on the surface-treated side of the base film | ayer .
[ Anchor Coat Layer (Undercoat Layer)] 15 The first feature of the
present invention is to i nt erpose an anchor coat |ayer (or an

under coat | ayer)

particul ar,

side of the base film thereby drastically 20 | nprovi ng barrier
properties of the cgggfsite filmas wel | as adhesive properties

bet ween t he ba®P&opyl

| osing the

adhesive properties, retort resistance (resistance to

enydy) Propangnd ange qthemy anonatdfe Rolyhydricas not

between a base filmlayer and an inorganic layer (in
a transparent inorganic |ayerR2ferned on at | east one

retort treatme®LCOROIS-her properties, the anchor coat 25 |layer can be
made up of various resins such as a therno- | astic resin,

thernosetting resin, afoXcthfePurpose of sealing

(e.g. an electron beam

10

15

20

25

or a monocarboxylic acid may be employed as a terminal
sealing agent.
A desirable polyester is usually a polyester

except a homopoly(alkylene terephthalate). It may

practically be (Cl) a noncrystalline (amorphous) polyes-

ter or a copolyester which is soluble in an organic
solvent (e.g. a noncrystalline linear polyester or a
copolyester). Such polyester resins include, for in-
stance, a polyester containing an aromatic ring derived
from an aromatic polycarboxylic acid such as tere-
phthalic acid, phthalic acid and isophthalic acid (e.g.
an oil-free aromatic polyester), and (C2) a thermoplas-
tic elastomer comprising a poly(alkylene ether glycol)
unit [e.g. poly(tetramethylene ether glycol) unit] as a
soft segment, and a poly(alkylene terephthalate) unit
[e.g. poly(ethylene terephthalate) unit, poly(butylene
terephthalate)_unit] as a hard segment. The saturated
polyester resin (Cl) includes modified polyesters or
copolyesters [modified poly(alkylene terephthalate)]
prepared by bartial replacement of the alkylene glycol
and/or terephthalic acid unit of a poly(alkylene tere-
phthalate) with a different diol (e.g. diethylene gly-

col, triethylene glycol and other soft diol components)

p a
OF SREPIPGFEHAENES n

- 15 -
hydroxyl groups or carboxyl groups, a monohydric alcohol
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curable resin, an ultraviolet ray-curable resin) and the li ke.

Typi cal conponents of the undercoat |ayer are t hernopl asti c resins
such as an acrylic resin, a vinyl chl oride-vinyl acetate copolyner, a
pol yvi nyl butyral, a 5 polycarbonate, nitro cellul ose, cellul ose acetate
and ot her cellul osic polyners, and &3resin-nodified nmaleic acid
resin; thernosetting resins such as a urethane- series resin, a
urea-series resin, a nelamne-series resin, a urea-nel am ne-series
resin and an ep®d/oFed ddcarbpoxyddichacisy (shat-o Rhthadiie aiths iaqch as
epoxy (et h)acryl ate and uret hane (neth)acrylate These resins
can be used al igs agid .« AP is aﬁﬂ;@ Gr 8Rgk dsophthalic acid-haged r ed

anchor coat | ayers mm ractlcall% soft anchor coat | ayers,
i

including (i) 201% S; GMPTiSing &yséwphc,t&%%aﬁ&dataqdeéstgl(zsaola

chl ori ne-contai,nin res gn anchor coat |ayer containing
(B) a pol (% écﬁ}ﬁ’é{#&n@oﬁ%&?ﬁ %d%’ka&)“ é’°c9m°6’relrﬂ"§ ‘cont ai ni ng
resin and/@r (C) a sat pgtedtg ter .resin,

parti c- ul ar.|
pref er abl e %anchor coat "T'&y&P"E P&&XeﬁﬁeEfis sgeardy, distin %ﬁﬁg
Chlor'ne'contaEQbﬁngiyo&s(Q%.g. %olyester polyols, polyether polyols,

acrylic polyols) used as a component of a two-component
curable adhesive in combination with a polyisocyanate
compound. On the one hand, the polyol constituting the
10 two-component curable adhesive usually has an OH value
of not less than 40 mg KOH/g for a cross-linking reac-
tion with the polyisocyanate compound. On the other
- hand, the saturated polyester resin is, similarly to the
chlorine-containing resin, substantially unreactive to
15 the polyisocyanate compound. The OH value of the satu-
rated polyester resin is about 0 to 15 mg KOH/g, pref-
erably about 0 to 10 mg KOH/g, and practically about 0
to 5 mg KOH/g. The acid value of the saturated polyes-
ter resin may be, for example, about 0 to 10 mg KOH/g,
20 preferably about 0 to 7 mg KOH/g and practically about 0
to 5 mg KOH/g.

In the present invention, it is advantageous to
use a soft and unreactive saturated polyester resin in
order to retain both the adhesive properties between the

25 base film layer and the inorganic layer and the barrier
properties at high levels, whether or not the film is

exposed to severe conditions such as retort treatment.
—_—
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pol yi socyanate conpound (B), the saturated pol yester resin (C, and

others. It is desirable for the satu- rated pol yester resin (C) to be
soft and substantially unreactive to the polyisocyanate conpound. |f
a polyes- 25 ter polyol which is reactive to the polyisocyanate

conpound (B) is enployed as the saturated2gol-yester resin (O,
adhesi ve properties and gas barrier proper-

- 16 - ties of the resultant filmdecline to a great degree after retort

treat ment. Thi $hies glesisatrirpnsddiene tempgratiures of ey gataratesh poly-
Therefore, it is advantageous in the present invention to use a soft and
substantial |y eSteFadesia d& aboudd 38 fedoe2¥ & Prefigadblye ahaut

i socyanat e conpound (B) and the soft and unreactive saturated polyester
resin are used-BACcdilFAG - 9-bRBOMtNG Fooddr Gles dhe 9d-adfc Hdansdat

| ayer can be inproved owing to the chlorine-containing resin %@.
tion temperature may practically be about 0 to 20°C.

5 The molecular weight of the saturated polyester
resin can be selected from a range not sacrificing the
adhesive properties and barrier properties. For exam-
ple, the number average molecular weight is about 0.5 x
10* to 10 x 10*, preferably about 1 x 10* to 5 x 10* and

10 more preferably about 1 x 10% to 3 x 10°.
[Proportion of the Components (A), (B) and (C)]
In the anchor coat layer comprising the above
components (A), (B) and (C), the proportion of each
component can be selected from a range not sacrificing
15 the adhesive properties and barrier properties. For
instance, the proportion is, relative to 100 parts by
weight of the chlorine-containing resin (A), about 10 to
500 parts by weight of the polyisocyanate compound (B)
(preferably about 25 to 400 parts by weight, and more
20 preferably_about 30 to 300 parts by weight), and about 1
| to 50 parts by weight of the saturated polyester resin
(C) (preferably about 2 to 56 parts by weight, and more
preferably about 5 to 30 parts by weight). High adhe-
sive properties and barrier properties can still be
25 ensured with an anchor coat layer comprising about 30 to
200 parts by weight (e.g. 30 to 150 parts by Weight) of

the polyisocyanate compound (B) and about 3 to 20 parts



It should be understood that the term"substantially unreactive" is
interpreted as not generating a cross- |inked and hardened product.

Expl anati ons of the chlorine-containing resin (A), the polyisocyanate com
pound (B) and the saturated polyester resin (C) are to follow [ (A

Chl ori ne-cont ai ni ng Resin]. The -cR2I50~i ne- cont ai ni ng resin incl udes
a hono- or co-polyner (a copolyner formed with a chlorine- containing
nononer and a copol yneri zabl e nononer) of a chlorine-containing nononmer, a
graft copol ymebYa¥weggbt (@uSedSbogRff pagdsobynmelghty #f the satu-

chl ori ne-contai nin mononer, a chlorinated polyethyl ene, a chlorinated

pol y- propyleﬁétﬁgdp@ﬂﬁéﬁt@ﬁl59$A&té§)péﬁ9@¢éWﬁn§P th@ Pamte b¥peaki ng.
The chl ori ne-contai ni ng nononers, which include vinyl chloride and

vi nyl i dene chl ¥eilgBt P% Bfe Chlpaine -contied ndagy resdde (8 «i n conbination. A

preferred The amount of the saturated polyester resin (C)
5 is usually less than that of the polyisocyanate compound
(B), and, for instance, is about 5 to 50 parts by
weight, preferably about 7 to 40 parts by weight and
more preferably about 10 to 30 parts by weight, relative
to 100 parts by weight of the polyisocyanate compound

10 (B).

In an anchor coat layer comprising the component
(B), and either of the component (A) or the component
(C), the proportion of the chlorine-containing resin (A)
is about 50 to 250 parts by weight (preferably about 75

15 to 200 parts by weight), and that of the saturated
polyester resin (C) is about 5 to 50 parts by weight
(preferably about 10 to 25 parts by weight), each rela-
tive to 100 parts by weight of the polyisocyanate com-
pound (B).

20 The anchor coat layer may contain a variety of
additives such as stabilisers including an antioxidant,
an ultraviolet absorber and a heat stabiliser, plastic-
isers, fillers, colouring agents and so on.

The thickness of the anchor coat layer (the

25 undercoat layer) can be selected from a range where the

adhesive properties to the inorganic layer can be im-

proved without sacrificing the barrier properties, to be



- 17 - chl ori ne-contai ni ng nononer is vinyl chloride. The

copol yneri zabl e nononer includes, for instance, ol efins (e.q.

et hyl ene, propylene), vinyl esters (e.g. vinyl acetate, vinyl

propi onate), vinyl cyanides (e.g. acrylo- 5 nitrile), (meth)acryl ates
(e.g. a (Jerr] alkyl acryl ate) anég @shers. These copol yneri zabl e
nononmers nay be enpl oyed i ndependently or in conbination. Further,
pol ynmeri zabl e carboxylic acids or derivatives thereof (e.g. acrylic
aci d, methacr ylsip@oéé%lld’,' frefod Fanged of aboutnleild dithydmmide 1l &1.d aci d,
a nonoal kyl nmal eate, a di al kyl. mal eate, fumaric acid or its
derivatives colt®es hm) and,prefegabdy fbowh &-d 4@ d F&riletdvds)2 ity e
enpl oyed as the copolynerizabl e nononer if added only in a small

anount. 15  Hm). Apma Layer widh,@ds thigkness gfcabout

t |
graft copol yner_ as produced b raft pol yneri.zing vinyl . chl oride (VO
to an et hyl eneQvitnyP fcét 8{%%&8@1 gogd adhesive Rroperfigs tide mer as

ELO? g?te ﬁ b% ar 611.];1% g%ln 'réerl_ayer wit. Zirrcla%a\:/i.inr:wg (i:li'lleo rbiaq:?:ite% %r%%e%l%:riee}sh.ane and
[Inorganic layer] |
Another feature of the present invention is to
coat the surface of a base film with the anchor coat
iayer, the inorganic layer (particularly, a transparent

10 inorganic layer), and the barrier resin layer containing
a silane coupling agent. This layer combination dras-
tically improves not only the adhesive properties be-
tween the base film and the inorganic layer but also the
barrier properties. The resultant film, further pro-

15 vided with an enhanced boiling-resistance and retort-
resistance, prevents the decline of the adhesive proper-
ties and barrier properties even when affected by exter-
nal mechanical force or exposed to severe conditions
with a high temperature and a high humidity during

20 retort treatment or microwave heating. Moreover, the
film exhibits a remarkablé_transparency, which is as-
sumed to be due to the high compatibility between the
inorganic layer and the barrier resin layer. Even with

. a thin coating layer, the resulting film ensures excel-

25 lent barrier properties. In addition, the combination.

of the anchor coat layer, the inorganic layer and the

coating layer decreases the loss of microwaves during



20 Desired chlorine-containing resins include a pol y(vi nyl

chloride), a vinyl chloride-based copol yner [e.g. a vinyl

chl ori de- based copolyner (in particular, a vi nyl -chl oride-vi nyl
acetate-series copolymer) at |east conprising vinyl chloride and a
copol yneri zabl e nononmer 25 (in particubgr,- vinyl acetate, etc.) as
nononer conpo- nents]. A preferable chlorine-containing resin also
includes a copolynmer conprising three or nore conpo-

- 18 - meRirowasec heatimg ibyc anmimaruwgve ovwen confhhesdsike.

pol yneri zabl e carboxylic acid, its derivative (e.qg. mal ei ¢ anhydri de)

or the Iike as the thi fthecimoagantic smbstanceaddirmimg tthet Haoxigand a wo
conmponents, vinyl chloride and 5 the copol yneri zabl e nononer
The proportionlayerhdsviprefesabdy déa dalcaidard a substanaeheapgaidle/roft | zabl e
nmononer (e.g. vinyl acetate) may
forming a thin and transparent layer. Such an inorganic
5 substance includes, for example, Group 2A eiements of
Periodic table such as beryllium, magnesium, calcium,
strontium, barium, etc.; transition elements such as
titanium, zirconium, ruthenium, hafnium, tantalum, etc.;
Group 2B elements such as zinc etc.; Group 3B elements
10 such as aluminum, gallium, indium, thallium, etc.; Group
4B elements such as silicon, germanium, tin, etc.; and
Group 6B elements such as selenium, tellurium, etc.; and
inorganic compounds containing these elements, such as
the oxides, halides, carbides and nitrides. These
15 inorganic substances can be employed singly or in combi-
nation.

The preferred inorganic substance includes,
among others, Group 2A elements such as magnesium,
calcium, barium, etc.; transition elements such as

20 titanium, zirconium, tantalum, ruthenium, etc.; Group 2B
elements such as zinc; Group 3B elements such as alumi-
num, indium, thallium, etc.; Group 4B elements such as
silicon, tin, etc.: Group 6B elements such as selenium;
and the oxides of these elements. The inorganic layer

25 is most preferably:formed of one of Group 3B or Group 4B

elements or its oxide.

Among the inorganic substances mentioned above,

This Sheet Has Been Replaced




practically be selected according to the species of the
copol yneri zabl e nononer. For exanple, the ratio of 10 vinyl
chl ori de/ copol yneri zabl e nononer ranges about 95/5 to 50/50 (by
wei ght), preferably about 95/5 to 65/35 (by wei ght) . _
The chlorine-containing resin (A is substan-- - tially unreactive to
t he pol yi socyanate conpound. In 15 ot her words, the chlorine-containing
resin (A is unreactive to the polyisocyanate conmpound (B), or,
ot herw se, has the actides lofirdgerelement:nl (e ig. dimwxide, abmeaniumtion
even when the resin (A) has an active hydrogen atom The acid val ue
of the chl ori nexiste,aiindiub0 oxiidey rtdw rcarsrespondivgianpadicied dxide 30 ny
KOH g and preferably about 0 to 20 ng KOH g. This acid value is
derived from t ifdlisiopeaiteh] etsarb@ng iverightusfiactory in dordnspame.
The glass transition tenperature of the 25 chl orine-containing resin is
about 25 to 80[&qY] @nNd harrier prapanrtizs o Boicyastlaradilidmut 30 to
60[err] C and practically about 30 to 50[err]C, typically speaking.
5 oxide has more advantages in addition to the above
characteristics. It can form a dense layer and has a
good affinity for the polymer constituting the silane
coupling agent-containing barrier resin layer. Further,
a layer of silicon oxide does not develop any crack or
10 defect even when external mechanical force is imposed,
and it shows sustained high barrier properties for a
long time even at high temperatures. It should be
understood that the above silicon oxide includes not
only silicon monoxide and silicon dioxide but also
15 silicon-containing oxides which are represented by the
compositional formula SiOx (wherein 0 < x S 2, prefera-
bly 0.8 = x = 1.5).
As a packaging material for microwave heating,
use can be made of inorganic compounds having low
20 electric conductivity, such as the oxides, halides,
carbides, nitrides, and other electrically nonconductive
substances. The preferred electrically nonconductive
inorganic substance includes oxides such as silicon
oxide.
25 The thickness of the inorganic layer can be se-

lected within the range of generally about 100 to 5,000

A (0.01 to 0.5 pm), preferably about 200 to 3,000 A



-19 - The nol ecul ar wei ght and the pol ynerization

degree of the chlorine-containing resin may be sel ected froma range
not adversely affecting the adhesion prop- erties. For exanple, the
nunber average nol ecul ar 5 weight is about 0.5 x 10[err] to 10 x
10[err], preferably about 1 X 10[ermp to 5 x 10[err], and nore
preferably about 1 x 10[err] to 3 x 10[err] . The average

pol ymeri zati on degree is about 100 to 1,000, preferably about 150 to
800, and nore foefdr &0 0.3 pmj yanbowire?2 Preferaly atputaBd00 t3I0A ,1500700) .
10 [ (B) Pol yi socyanate Conpound] As the polyisocyanate
conpound, use dar(Ob@3ndge 0.15 pmif. a Idorhbeurthilckness dis [lesst tthen 100

| socyanat e groups per nol ecul e. Exanpl es of the polyisocyanate
compound are A, itadem@iiffidiuldodpafemss a homadenpous)-thgin | lawenii i so- 15
cyanate, 2,6-tolylene dllsocyanate phenyl ene dii socy- anat e,

xyl yl ene di | so@iydage oyt daauifilciendhdaginies effeCtS:ﬁmhtI@Chanlcal

dlphenylnethane di i socyanate, tolidine diiso-
- strength. An inorganic layer with a thickness of over

5,000 A does not contribute to appreciable improvement
in barrier performance, but leads to loss of transpar-
ency or deterioration of the external appearance, being
economically disadvantaged as well.

10 [Barrier Resin Layer]

As the barrier resins constituting the coating
layer, there may be mentioned a resin having the above-
mentioned high gas barrier properties, including
vinylidene chloride-based copolymers, ethylene-vinyl

15 alcohol copolymers, polyamide-series polymers, polyvinyl
alcohol-series polymers, polyacrylonitrile-series poly-
mers, urethane polymers and so on. Incidentally, some
of the resins do not show the above-specified barrier
properties depending on the composition of the barrier

20 resin in the coating layer. An example of such resins
is a thermoplastic polyurethane having a comparatively
long segment (e.g. a polyalkylenoxy segment). The
barrier resins mentioned above can be used singly or in
combination.

25 The preferred barrier resin inciudes vinylidene
chloride-~based copolymers and ethylene-vinyl alcohol

copolymers. The vinylidene chloride-based polymers are

—_—
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cyanat e [ bi s(4-isocyanat e- 3- net hyl phenyl ) net hane] , tri phenyl net hane
triisocyanate and 1, 5-napht hal ene 20 di i socyanate; aliphatic

di i socyanates including 1, 4- tetramet hyl ene dii socyanat e,

1, 6- hexamet hyl ene dii socy- anat e, trinethyl hexamet hyl ene

di i socyanate, 1, 10-deca- nmet hyl ene &gl socyanate, |ysine diisocyanate
and 1, 3, 6- hexanet hyl ene triisocyanate; alicyclic diisocyanates 25
i ncl udi ng i sophorone diisocyanate, a hydrogenated xylyl - : ene

di i socyanat e amdpelyyensgofavdayliigeney lohdidrdide with afiienoepalymer-
nodi fi ed pol yi socyanates; and so on. The

- 20 - midiatiled megiofienscy a ke ethenmmmemirzam amonomexns, thergiduct
as formed by addingﬁa pol yi socyanate to a yg{dric al cohol, a
di mer, a tri nmemayakbien@xempldddesh viayd Ghlomldﬁg iyl lagakata.c-9nti fi ed

polylsocyanate a urea- 5 nodi fi ed pol yi socyanate, a buret-nodified
polylsocyanatetonlc acid, acrylic acid and acrylates (e.g. a Ci-s

5 alkyl acrylate) such as methyl acrylate, ethyl acrylate,
propyl acrylate, isopropyl acrylate, butyl acrylate,
isobutyl acrylate, tert-butyl acrylate, pentyl acrylate,
hexyl acrylate, etc., acrylonitrile, methacrylonitrile,
and methacrylic acid and methacrylates corresponding to

10 the acrylates mentioned above. Among these wvinylidene
chloride-based copolymers, the preferred copolymers are
a vinylidene chloride-acrylonitrile copolymer, a
vinylidene chloride-methacrylic acid copolymer, a
.vinylidene chloride-acrylate copolymér, a vinylidene

15 chloride-methacrylate copolymer, a vinylidene chloride-
vinyl acetate copolymer and so on. The vinylidene
chloride contents in the vinylidene chloride-based
copolymers are generally about 85 to 99 weight % and
preferably about 90 to 97 weight %.

20 The ethylene-vinyl alcohol copolymer is prefera-
bly a solvent-soluble or solvent-dispersible ethylene-
vinyl alcohol copolymer. The ethylene content of the
ethylene-vinyl alcohol copolymer is generally about 5 to
50 mol %, preferably about 10 to 45 mol %, and more

25 preferably about 25 to 35 mol %, and its molecular
weight (weight average molecular weight) may be, for

example, about 1 x 10* to 10 x 10*, preferably about 2 x



and the |like. The pol yhydric al cohol in the adduct i ncl udes a | ow

nmol ecul ar wei ght pol yol having three or nore hydroxyl groups, such as
glycerin, trinmethylol - propane, trinmethylol ethane and other triols,
pentaeryth- 10 ritol and other tetraols, generally speaking. These

pol yi socyanates may be used singly or in @ubination. A
preferred polyi socyanate conpound i ncl udes a | ow nol ecul ar wei ght
conpound having three or nore i socyanat e groups per nolecule, such as
an adduct as 19* fter ifeck B ‘addnsy ®ne Iprefisgrablol A yh itk © o okl
(e.g. a diisocyanate) to 1 nole of trinmethylol propane. The nol ecul ar
wei ght of the pé%i sdheakimoresomfosapomificationds arafexably Mot t he
range of, for instance, about 150 to 1,000, and preferably about 300
to 1,000. 20 lesq (thans@nSdk-ed Sushy &tsalvRnfoluble ethylenensvingl
saturated polyester resin, use can be made_ of a variety of polyesters
obt ai nabl e by GHRhed mppolymer df \FoWhe 19 HSReRFinke HriwatanmRF i de
or the | ower al cohol ester thereof with a polyhydric alcohol. A 25

hydr oxycar Boxy it S dikeadh Folvent, of safem ank apfigphol., and givgs a

reaction.
thin £film by coating.

Depending on the desired barrier perférmance
(barrier properties with respect to, for example, oxy-
gen, water vapour, carbon dioxide, organic solvent gas
10 and an aroma component such as 1imonehe),.the barrier
resin layer may comprise at least one species, or more
than one species of the above barrier resins (prefera-
bly, vinylidene chloride-based copolymers and ethylene-
vinyl alcohol copolymers). The barrier resin layer may
15 be formed with a plurality of layers each containing the
barrier resin. For example, the barrier resin coating
layer may have a multi-layered structure including a
vinylidene chloride-based copolymer layer and an
- ethylene-vinyl alcohol copolymer layer. The barrier
20 resin content of the barrier resin layer is not less
than 50 weight %, preferably'about 75 to 100 weight %,
and more preferably aboutl90 to 100 weight %.
Furthermore, the barrier resin iayer may contain
other polymers such as an ethylene-vinyl acetate copoly-
25 mer, an ethylene-ethyl acrylate copolymer and other
olefinic polymers; acrylic polymers; styrenic polymers;

polyesters; polyacetals; polyvinyl acetate; polyvinyi



The pol ycarboxylic acid conponent includes, for

- 21 exanpl e, phthalic acid, isophthalic acid, terephthalic
acid, trimellitic acid, pyronellitic acid and ot her aromatic

- carboxylic acids and the corresponding acid anhydri des; succinic
acid, glutaric acid, adipic acid, 5 azel3d ¢ acid, sebacic acid and ot her
al i phatic carbox- ylic acids and the correspondi ng acid anhydri des.
The pol ycarboxylic acid conponent may practically be pht hal i ¢

aci d, isopht halohdogdide: teerwpinihahlorddeaetrwinyl acetaltharopolkymeanc

di carboxylic acids and the corresponding 10 acid anhydrides; or adipic
aci d, azel ai c @dolyamiglessi arethaneyderias] palmmenst @arwkpml tyike+ ¢

di car boxylic acid. The hydroxycarboxylic acid includes

[ err] - hydr oxypsg@ii@s @olymersycinelaicanhangtesdrahdaminated noky-

As the pol yhydric al cohol conmponents, there may 15 be exenplified

et hyl ene gl ycolelefiass aedlpinsdic polymers and so on.

5 Where necessary, the barrier resin layer may
contain additives such as those mentioned above, an
antiblocking agent, and an adhesion improver such as
polyethyleneimines, polyisocyanates and so on.

[Silane Coupling Agent]

10 The silane coupling agent includes various com-
pounds which can improve adhesive properties to the
inorganic layer, base film layer or barrier coating
layer, such as a silicon compound having at least one
functional group selected from the group consisting of a

15 halogen atom, an epoxy group, an amino group, a hydroxyl
group, a mercapto group, a carboxyl group, a vinyl
group, and a (meth)acryloyl group, as well as an alkoxy
group.

The halogen atom includes fluorine, chlorine,

20 bromine and iodine atoms, practically being a chlorine
atom or a bromine atom. The epoxy group may be composed
of an epoxy ring formed by oxidation of an unsaturated
bond of a hydrocarbon group (e.g. an unsaturated double
bond of a cyclopentenyl group, a cyclohexenyl group, a

25 cyclooctenyl group or other cycloalkenyl groups), or an
epoxy ring of a glycidyl group. The amino group may be

substituted with 1 or 2 lower alkyl groups (e.g. a Ci-4



trimethyl ene glycol, 1,3-butanediol, 1,4-butanediol, 1, 5- pent anedi ol ,

1, 6- hexanedi ol , neopentyl glycol and ot her aliphatic dihydric

al cohol s; diethyl ene glycol, triethylene glycol, tetraethylene

gl ycol, dipropylene 20 gl ycol, tripropylene glycol, tetrapropyl ene

gl ycol, pol yt etranet hyl ene et her gl wgol- and ot her pol yoxy-

al kyl ene glycols; glycerin, trimethylol propane, tri met hyl ol et hane,
pentaerythritol and other aliphatic pol yhydri c al cohol s;

cycl ohexanedi olalkylhyghompe satchd as? e thiydpheridiylA pmdoptlherisdpmopyi cand
pol yhydric al cohol s; bi sphenol A-al kyl ene oxi de adducts, such as

2, 2- bi s(4- budistly gmonapst)hy | [Tien (mebhiponylovwl Jroup say e iihmmed
- 22 - propyl phenyl ) propane, and ot her aromatic pol yhydric al cohols.
For the purposdYofa daetim@anyleoydoxyy grews -ned

As the alkoxy groups, there may be mentioned,

5 for ihstance, methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, s-butoxy, t-butoxy and other Ci-..
alkoxy groups. A preferable alkoxy group includes a
hydrolysable alkoxy group (in particular, a methoxy
group or an ethoxy group). The silicon compound has

10 about 1 to 3 (specifically 1 or 2) reactive functional
groups and about 1 to 3 (practically 2 or 3) alkoxy
groups.

A desirable example of the silane coupling agent
includes a silicon compound shown by the following

15 formula,

Y-(R)n-SiXs
wherein Y represents one functional group selected from
the group consisting of a halogen atom, an epoxy group,
an amino group, a mercapto group, a carboxyl group, a

20 vihyl group and a (meth)acryloyl group; R represents a
hydrocarbon residue; X indicates the same or different
alkoxy group; and n denotes 0 or 1.

The functional grodp represented by Y and the
alkoxy group indicated by X are similar to those exem-

25 plified above.

As the hydrocarbon residues represented by R,

there may be mentioned, for example, an alkylene group



hydr oxyl groups or carboxyl groups, a nonohydric alcohol or a

nonocar boxylic acid may be enployed as a termnal sealing agent. A
desirabl e polyester resin is usually a polyester except a
honopol y(al kyl ene terephthalate). It nay practically be (Cl) a

noncrystal line (anorphous) polyes- ter -or34a-copolyester which is soluble
In an organic solvent (e.g. a noncrystalline |linear polyester or a

copol yester). Such pol yester resins include, for in- stance, a polyester
cont ai ni ng an dreomat imethylgnesr ietdy 1emeom tarimethgtaene p @nopylene)) iZ, 2¢i d
such as tere- phthalic acid, phthalic acid and isophthalic acid (e.g. an

oi | -free aromatdimeddivimstithy)lenend teddame tthwlensnl qentanethylestener
conprising a poly(alkylene ether glycol) wunit [e.g. poly(tetranethylene

et her glycol) dexamethydenspfand @ihen staaightpehgis log dranchashbinhaidmt e)
unit J[e.g. poly(ethylene terephthalate) unit, poly(butylene

t er epht hal at e) C)L/mlst [a1ky lenes grosmsionta crelosikeng esishie da.@- resin (CL)
i ncl udes nodi fied pol yesters or copolyesters [ modi fi ed poly(al kyl ene

t er epht hal & e) CYGchepteneyy qyalohgxens,| fEHORenfenthe GVgdaagiens yand

other Ci-10 cycloalkene residues), a cycloalkene-alkyl
residue (e.g. cycloheptene-, cyclohexene-, cyclopentene-
and other Ci-10 cycloalkene-Ci-.¢ alkyl groups) and so
on. Incidentally, the cycloalkene residue and
10 cycloalkene-alkyl residue may practically be a residue
formed by epoxidation of a double bond as mentioned
above. The preferred hydrocarbon residue R includes a
Ci-4+ alkylene residue (particularly, a C:-. alkylene
residue) and a Cs-s cycloalkene-C:-4 alkyl residue (spe-
15 cifically, a cyclohexene-C... alkyl'residue).
Further in the formula, n denotes 0 or 1. When
Y is a vinyl group, n may practically be 0, and when Y
is another functional group, n may practically be 1.
Examples of the silane coupling agent include;
20 (1) halogen-containing silane coupling agents (e.g. 2-
chloroethyltrimethoxysilane, 2-chloroethyl-
triethoxysilane, 3-chloropropyltrimethoxysilane, 3-
chloropropyltriethoxysilane),
(ii) epoxy group-containing silane coupling agents
25 [e.g. 2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane, 2-
(3,4-epoxycyclohexyl)ethyltriethoxysilane, 3-(3,4-

epoxycyclohexyl )propyltrimethoxysilane, 2-glycidyloxy-

heet Has Been Replaced
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and/or terephthalic acid unit of a poly(alkylene tere- phthalate) with a
different diol (e.g. diethylene gly- <col, triethylene glycol and other
soft diol conponents) : - 23 - and/or a
di carboxylic acid (e.g. phthalic acid, iso- phthalic acid, adipic acid);
and i sophthalic acid-based polyesters cog®i-sing isophthalic acid and a
glycol (e.g. ethylene glycol) as nmain conponents. The saturated

pol yester resin is clearly distinguished frompolyols (e.g. polyester"
pol yol s, pol yetetdvwldatimegthoxysdddner polglataidvicosyethyl trigihoxy- of a

t wo- conponent curabl e adhesive in conbination with a polyisocyanate
conpound. On t ifdlane hBr@lnaidyie=symropyisinimathagysielanewo-Tonponent
curabl e adhesive usually has an OH value of not |ess than 40 ng KOH g for

a cross- | i nki n@lveddyloxypropnlitniethenys islanenf%c conmpound.  On the ot her

(iii) amino group-containing silane coupling agents
5 (e.g. 2-aminoethyltrimethoxysilane, 3-aminopropyltrime-
thoxysilane, 3-aminopropyltriethoxysilane, 2-[N-(2-
aminoethyl)amino]ethyltrimethoxysilane, 3-[N-(2-amino- .
ethyl)amino]propyltrimethoxysilane, 3-(2-aminoethyl)-
amino]propyltriethoxysilane, 3-[N-(2-amino-
10 ethyl)amino]lpropyl methyl dimethoxysilane),
(iv) mercapto group-containing silane coupling agents
(e.g. 2-mercaptoethyltrimethoxysilane, 3-mercaptopropyl—
trimethoxysilane, 3-mercaptopropyltriethoxysilane),
(v) carboxyl group-containing silane coupling agents
15 (e.g. carboxymethyltrimethoxysilane, carboxymethyl-
triethoxysilane, 2-carboxyethyltrimethoxysilane, 2-
carboxyethyltriethoxysilane, 3-carboxypropyl-
trimethoxysilane, 3-carboxypropyltriethoxysilane),
(vi) vinyl group-containing silane coupling agents
20 (é.g. vinyltrimethoxysilane, vinyltriethoxysilane), and
(vii) (meth)acryloyl group-containing silane coupling
agents (e.g. 2-methacryloyloxyethyltrimethoxysilane, 2-
methacryloyloxyethyltriethoxysilane, 2-acryloyloxyeth-
yltrimethoxysiiane, 3-methacryloyloxypropyltrimethoxy-
25 silane, 3-methacryloyloxypropyltriethoxysilane, 3-
acryloyloxypropyltrimethoxysilane). These silane cou-

pling agents may be used singly or in combination.



hand, the saturated polyester resinis, simlarly to the
chlorine-containing resin, substantially unreactive to the polyisocyanate
conpound. The OH val ue of the satu- rated polyester resin is about 0 to 15
ng KOH/ g, pref- erably about 0 to 10 ng KOH g, and practically about 0 to
5 ng KOH g. The acid value of the saturates® polyes- ter resin may be, for
exanpl e, about 0 to 10 ny KOH g, preferably about 0 to 7 ng KOH g and
practically about 0 to 5 ng KOH g. In the present invention, it
i s advant ageous to us&he swioundnodfurbheastilanes onpetiow @mdepdstaan hesin in
order to retain both the adhesive properties between the base filmlayer
and t he i nor garsied dctiest wiridhithdheamange fiapgaeniaesing thegladhesdwe whet her
or not the filmis exposed to severe conditions such as retort treatment.
- 24 - Prepgnides ofhdihe dharggpdaathaxen antd ot Jiont ddsidnce,
about 0.05 to 10 parts by weight (e.g. about 0.1 to 10
5 parts by weight), preferably about 0.1 to 7 parts by
weight (e.g. about 0.2 to 7 parts by weight) and more
preferably about 0.5 to 5 parts by weight (e.g. about
0.5 to 3 parts by weight) relative to 100 parts by
weight of the barrier resin.
10 . The thickness of the barrier resin layer can be
selected within the range not adversely affecting the
film characteristics, and may be, for example, about
0.05 to 15 pm, preferably about 0.1 to 10 pm (e.g. 0.2
to 7 pm), and more preferably about 0.25 to 5 pm (e.g.
15 0.3 to 3 pm). If the coating layer is thinner than 0.05
mm, it is difficult to impart desirable barrier proper-
ties. A coating layer thicker than 15 pm would not be
rewarded with a commensurate improvement of barrier
performance, but would rather be uneconomical.
20 The thickness ratio of the barrier resin layer
to the inorganic layer can be selected as desired, but
it should be noted that this ratio has an influence on
barrier properties. 1In order to provide high gas bar-
rier properties and chemical or physical resistance, the
25 ratio T/t, i.e. the ratio of the thickness T (pm) of the

barrier resin layer relative to the thickness t (pm) of

the inorganic layer, may be, for example, about 0.1 to



ester resin is about -10[err]C to 20[err]C, preferably about -5[err]C
to 15[err]C (e.g. about 0 to 15C). The gl ass transi- tion tenperature
may practically be about 0 to 20C. 5 The nol ecul ar wei ght of

t he saturated pol yester resin can be selected froma range not
sacrificing the adhesive propertiessnd barrier properties. For exam
pl e, the nunber average nol ecul ar weight is about 0.5 x 10[err] to 10
x 10[err], preferably about 1 x 10[err] to 5 x 10[err] and 10 nmor e
preferably about, 500 X¥efraratily aboultO[Cery |to 500 (e.g. aboytPrlogorita on of

t he Conponents (A), (B) and (O] In the anchor coat | ayer
conpri si ng t he édbopreferablypmbowintls H0A)200)B) andl Ma@e prefgualplrti on of
each conponent can be selected froma range not sacrificing 15 t he
adhesi ve propem@biost dndadidd.er Im(!m@l’.?t iiggstarms the prefienrad nakio
proportion is, relative to 100 parts b wei ght of the

chl ori ne- cont aidfi PIsi2n t(qa\)50 dis0@- I?G)ql’d: 5 to ¥po pdft hey thdickness the
pol yi socyanate conpound (B) ef erably about 25 to 400 parts by

wei ght, an@ nof@tim devjades fxopm &%@Jtabqu Fange part s Bifdigndt tnd
about 1 to 50 _parts by weight of the saturated plyesg&g gﬁgﬂ n

(O (preferabl P%&ig}l t%"‘%(?aﬁé'ﬂﬁ RropaTfHes £ andfidn.

above ratio is less than 0.1, the inorganic layer tends
to be damaged by external force. On the other hand, a
film with a ratio of over 1,500 would not be rewarded
-10 with a commensurate improvement in barrier performance
and be uneconomical.
[Characteristics of the Barrier Composite Film]
One of the characteristics of the barrie: com-
posite film of this invention is that the film comprises
15 a soft anchor coat layer. Namely, the barrier composite
£film of this invention further includes a barrier com-
posite film comprising a soft anchor coat layer (an
anchor coat layer with an elastic modulus of 0.1 x 10?%
to 1 x 10® N/mm?), an inorganic oxide thin layer, and a
20 barrier resin layer formed on at least one side of a
base film layer in the order of reference. A preferable
anchor coat layer has an elastic modulus of about 0.5 x
10* to 7 x 102 N/mm?, above all, about 1 x 10! to 5 x
102 N/mm?. 1In general, the barrier resin layer contains
25 a silane coupling agent.
Another feature of the barrier composite film of

this invention is that the film shows high adhesive



preferably about 5 to 30 parts by weight). Hi gh adhe- sive properties
and barrier properties can still be 25 ensured with an anchor coat | ayer
conprising about 30 to 200 parts by weight (e.g. 30 to 150 parts by
wei ght) of t he pol yi socyanate conpound (B) and about 3 to 20 parts
- 25 - by weight (e.g. 5 to 20 partag by weight) of the satu-
rated pol yester resin (C) relative to 100 parts by wei ght of the
chl orine-containing resin (A). The ampunt of the saturated
pol yest er resi proPerties ands ieildhy dass darnriren prtopsrities poten sudeanat e
conmpound (B), and, for instance, is about 5 to 50 parts by
wei ght, pref er stievienshqpndl tiens) sueh ashyrefgnihitwgatment. fuch wa-er abl y
about 10 to 30 parts by weight, relative to 100 parts by wei ght of
t he po|yisocyamgaiugnﬁgimajing;udqjg_barrier composite film comprising

an anchor coat layer, an inorganic oxide thin layer and

5 a barrier resin layer formed in this order on at least

one side of a base film layer, wherein the peeling

strength of the barrier resin layer from the base film

layer is not lower than 100 g/15 mm (e.g. 100 to 500

g/15 mm) 1ayer-after 30 minutes of retort treatment at a

10 temperature of 120°C. The barrier resin layer usually
contains a silane coupling agent. A desirable peeling
strength of the barrier layer from the base f£ilm layer
is about 150 to 450 g/15 mm, and, in particular, about
200 to 400 g/15 mm.

15_ These composite films have good gas barrier
properties. Shown below are an oxygen gas permeability
and a water vapour permeability of a composite film
measured after 30-minute retort treatment at 120°C, the
composite film comprising a base layer with a thickness

20 of 10 to 30 pm and a coating layer with a thickness of
0.5 to 5 pmm (e.g. about 1 to 3 pm) made of the anchor
coat layer, the inorganic layer and the barrier resin
layer.

Oxygen gas permeability (at 25°C):
25 about 2 cc/m?-24 hr. or less (e.g. 0.01 to 1.5

cc/m?-24 hr.), preferably about 1.5 cc/m?-24 hr. or

less (e.g. 0.01 to 1.5 cc/m?2-24 hr.) and more
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In an anchor coat |ayer conprising the conponent (B), and either of
t he conponent (A) or the conponent (©, the proportion of the

chl orine-containing resin (A is about 50 to 250 parts by wei ght
(preferably about 75 15 to 200 parts by weight), and that of the

sat ur at ed pol yester resin (C) is abge 5 to 50 parts by wei ght
(preferably about 10 to 25 parts by weight), each rel a- tive to 100
parts by weight of the polyisocyanate com pound (B). 20

The anchor coat | apsefierpbdynebomta Ivad/a?s 2f hr. or dedig i (g sutihs
stabilisers including an ant|OX|dant an ultraviol et absorber and a
heat stabiliser, pltastli ¢c/m?-24 mgeﬂs fillers, colouring agents and so on
The thickness of the anchor coat | ayer (the 25 undercoat |ayer) can be

sel ected from a MWatgr wapoun permeabilidivediate 4% per0% R4 ke i norganic

| ayer can be im proved W thout sacrificing the barrier properties,
to be about 3 g/m *24 hr. or less (e.g. 0.01 to 2.8
5 g/m?-24 hr.), preferably about 2.5 g/m2-24 hr. or

less (e.g. 0.01 to 2.5 g/m?-24 hr.) and more
preferably about 2 g/m?-24 hr. or less (e.g. 0.01 to
2.0 g/m2-24 hr.’.

In an ordinary state (before retort treatment),

10 a film of the same composition [base film layer: 10 to

30 mm, covering or coating layer (anchor coat layer /
inorganic layer / barrier resin coating layer): 0.5 to 5
pm (e.g. about 1 to 3 pm)] shows an oxygen gas perme-
ability and a water vapour permeability as shown below.

15 Oxygen gas permeability (at 25°C):
about 1 cc/m?-24 hr. or less (e.g. 0.01 to 1
cc/m?-24 hr.), and preferably about 0.01 to 0.5
cc/m?-24 hr. or less.

Water vapour permeability (at 40°¢, 90% R.H.):

20 about 3 g/m%-24 hr. or less (e.g. 0.01 to 2 g/m?-24
hr.), and preferably about 0.01 to 1.5 g/m?-24 hr.
or less.

[Polymer Layer]
When one side of the base film layer is provided

25 with the anchor coat layer, the inorganic layer and the

barrier resin layer (the coating layer), the other side

(uncoated/uncovered surface) of the base film layer or

o

e
—
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- 26 - specific, froma range of about 0.01 to 5 pm(e.g. 0.1

to 5 pm and preferably about 0.1 to 1 pm(e.g. 0.2 to 1 pm. An
anchor coat | ayer with an thickness of about 0.2 to 0.7 pm shows good
adhesi ve properties to the 5 inorganic |layer with retaining the barrier
properti es. [ 1 norgani c | ayergo - Anot her feature
of the present inventionis to coat the surface of a base filmwth

t he anchor coat | ayer, the inorganic |layer (particularly, a
transparent 1Ghe isunfgoe ©f dher barnien rediay rliayenr awin Heayavexsd ai ni ng
a silane coupling agent. This |ayer conbination dras- tically

i mproves not omifthk [9e pedivesiry dayieghdin iaxdeage-to impantyvparintiandg proger-m and
the inorganic | ayer but also the barrier properties. The resultant
film further pdes. pdhegiyed Propertdes ifmhaddasoipnarprtdsss ittt ddreand
retort- resi stance, prevents the decline of the adhesive proper-

ti es and barri &omposddie fddmefor den igrgendesy appldqatiion. The,poly-
mechani cal force or. exposed to severe conditions with a high

t enper at ur @ anfeX HAFSThMAYdbey edihiery teansparand; ©% Qpadht Aesiky owave

heating. Moreoyer, the
g able polymer layers include a heat-sealing layer for

simplified production of a bag.
The polymer forming the heat-sealing layer
includes heat-bondable polymers, for example, olefinic
10 polymers, a vinyl acetate-vinyl chloride copolymer,
polyesters, polyamides and rubber-series polymers.
These heat-bondable polymers can be used singly or in
combination.
The heat-bondable olefinic poiymer includes, for
15 example, polyethylene inclusive of a low density
polyethylene and a linear low density polyethylene, an
ethylene-butehe-l copolymer, an ethylene-(4-
methylpentene-1) copblymer, an ethylene-hexene-1 copoly-
mer, an ethylene-vinyl acetate copolymer, an ethylene-
20 (meth)acrylic acid copolymer, an ethylene-(meth)acrylate
copolymer, ionomers, polypropylenes, a propylene-butene-
1 copolymer, an ethylene-propylene copolymer, an
ethylene-propylene-butene-1 copolymer, an ethylene-
propylene-diene copolymer, and modified polyolefins such
25 as maleic anhydride-modified pélyethylene and maleic
aﬁhydride-modified polypropylene. The preferred ole-

finic polymer includes polyethylenes, an ethylene-vinyl
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filmexhibits a remarkabl e transparency, which is as- suned to be due

to the high conpatibility between the I norganic | ayer and the barrier
resin layer. Even with a thin coating layer, the resulting film
ensures excel- 25 | ent barrier properties. 1In addition, the conbination
of the anchor coat |ayer, the inorganic d aper- and the coating | ayer
decreases the | oss of m crowaves during

-27- m crowave heating by a mcrowave oven or the |iKke. The

i nor gani ¢ substaned@tfeoranpaymer.i rey ghlixlenenathyl aorylatd|gopmlymer gani ¢
substance capable of formng a thin and transparent |ayer. Such an

i norgani c submquﬂmlqﬂﬂnﬁex@mﬂe amguRIPUEA mlamnmrkﬁneperamdl c
tabl e such as beryllium magnesium calcium strontium barium etc.
transition el er@hﬂwwykeneammlm%mdjrﬁo Qi herfthen the thﬁﬁ-

tantalum etc.
seallng layer is formed by the lamination technique, the

5 preferred heat-bondable f£film includes an unoriented or
unstretched polypropylene f£ilm and an unoriented or
unstretched éthylene—propylene copolymer f£ilm.

The heat-bondable polyester includes aliphatic
polyesters comprising both an aliphatic diol and an
10 aliphatic dicarboxylic acid. The heat-bondable polyam-
ide includes, for example, nylon 11, nylon 12 and nylon
6/12. Thé rubber-series polymer includes, for example,
a butyl rubber, an isobutylene rubber, a chloroprene
rubber, a styrene-acrylonitrile copolymer, a styrene-
15 butadiene copolymer, a styrene-acrylonitrile-bﬁtadiene
copolymer (terpolymer) and so on.
The thickness of the heat-sealing layer can be
liberally selected, for example from the range of about
3 to 100 pm, according to the intended uses of the
20 packaging material. When the heat-sealing layer is
provided by the film laminating method, the thickness
may for example be about 20 to 100 pm and is preferably
about 30 to 80 pum.
The heat-sealing layer needs to be provided only
25 on a predetermined position on the surface of the base
film layer or the barrier resin layer, e.g. a heat-

sealing position. The heat-sealing layer, which may
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G oup 2B elenents such as zinc, etc.; Goup 3B elenents such as al um num
gallium indium thallium etc.; Goup 4B elenents such as silicon
germanium tin, etc.; and Goup 6B elenments such as selenium tellurium
etc.; and inorganic conpounds containing these elenments, such as the
oxi des, halides, carbides and nitrides. -Thgse inorgani c substances can be
enpl oyed singly or in conbi- nation. The preferred inorganic
substance includes, anmong others, Goup 2A elenents such as magnesi um
cal cium bari umovear a parinsin ithe ethodentoaf diheh besse tfiitlanilagew o drheim
tantal um ruthenium etc.; Goup 2B elenents such as zinc; Goup 3B
el ements such &®aryied resigmlavetd.umaxn rpddtigaldiv be GomediRre|t@reent s
such as silicon, tin, etc.; Goup 6B elenents such as selenium and the
oxi des of thes@h@lemswrfacehe i norganic layer is nost preferably formed of
one of Group 3B or Goup 4B elenents or its oxide. ] Anong t he
i nor gani ¢ subst ances i e} -M9@Jdng layer may contain the above-
5 mentioned additives, if necessary.
[Production of the Barrier Composite Filml
The barrier composite film of the_present inven-
tion is obtainable by covering at least one side of the
base film with the anchor coat layer, the inorganic
10 layer, the barrier resin layer containing the silane
coupling agent in this order.
Another barrier composite film of the present
‘invention can be produced by forming the polymer layer
such as the heat-sealing layer on the other side of the
15 base film or on the surface of the barrier resin layer.
By way of illustration, the barrier composite f£ilm can
be produced according to,
(i) a process of covering or coating at least one
side of the base film with the anchor coat layer, the
20 inorganic layer, the barrier resin layer containing the
silane coupling agent, and the polymer layer such as the
heat-sealing layer in the order of reference:;
(ii) a process which comprises covering or coating
one side of the base film with the anchor coat layer,
25 the inorganic layer and the barrier resin layer contain-

ing the silane coupling agent in this order, and coating

the other side of the base film with the polymer layer



- 28 - the oxides of the elenents (e.g. tin oxide, alum nium
oxi de, indium oxide, the correspondi ng conposite oxide, silicon
oxide, etc.) are very satisfactory in transpar- ency and barrier
properties. Particularly, silicon 5 oxi de has nore advantages in addition
to the above characteristics. It cam¥orma dense |layer and has a
good affinity for the polynmer constituting the silane coupling
agent-containing barrier resin layer. Further, a layer of silicon
oxi de does not simkelagp they headeisealin) layaf;eqdr even when ext ernal
mechani cal force is inposed, and it shows sustained high barrier
properties for a (iii) engpnocessewhich domprisapaonanriag dn cgatiny be
understood that the above silicon oxide includes not only silicon
nmonoxi de and sidnec@idd ©f ddehhase F41m withithe @nawn dodthglapexies whi ch
are represented by the . conpositional formula SiOx (wherein 0 < x
[err] 2, prefdhe inorgandic l@yen.crtiie bqruigr resin layer containing
5 the silane coupling agent, and the polymer layer such as
the heat-sealing layer in this order, and covering the
other side of the base film with the polymer layer such
as the heat-sealing layer as well.
The anchor coat layer can be formed in a manner
10 not particularly specified. For instance, a process for
the anchor coat layer formation comprises the step of
coating an organic or aqueous coating composition con-
.taining the anchor coat component (e.g. a coating compo-
sition containing the anchor coat components (A), (B)
15 and (C), and a solvent) by a conventional technology
such as roll coating, gravure coating, reverse coating,
spray coating, and the step of drying or curing the
coated layer. Curing can be effected, in the case of
the photo-curable resin coating, by irradiation of an
20 active ray. The coating composition may be whichever of
a solution or a dispersion. As the solvents, there may
be mentioned, for instance, hexane, cyclchexane, ben-
zene, toluene and other hydrocarbons, ethyl acetate,
butyl acetate and other esters, acetone, methyl ethyl
25  ketone and other ketones, tetrahydrofuran and other
ethers, and mixed solvents of these solvents.
Unlike the two-component curable adhesive com- ’
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As a packaging material for m crowave heating, use can be nmade of

I nor gani ¢ conpounds having | ow 20 el ectric conductivity, such as the

oxi des, hali des, carbides, nitrides, and other electrically
nonconducti ve substances. The preferred electrically nonconductive

I nor gani ¢ substance includes oxides such ast silicon oxide. 25

The thickness of the inorganic |ayer can be se- ~ lected within the
range of generally about 100 to 5, 000 A (0.01 to 0.5 [err]m,

pref erabl y abomosgd) afo a3 p@dFisocyanate compound and a polyol, the- 29 -
(0.02 to 0.3 [err]m and nore preferably about 300 to 1,500 A (0.03 to
0.15 [err]m. lan afiadk dayen sompyrd simg thep companerits XX B andform

a honogeneous thin |ayer, iving only insufficient barrier effects and
mechani cal st {&gds. Dat adhegdvi: and @xhibits highiartddlocking

properties. Consequently, winding and rewinding of the
5 film can be conducted smoothly even when the anchor coat
layer is formed by coating, whereby productivity of the
composite film is enhanced. |
The inorganic layer can be formed by covering
the surface of.the anchor coat layer with the inorganic
10 substance utilising the conventional technology which
includes physical methods (e.g. vacuum vapour deposi-
tion, reactive wvapour déposition, sputtering, reactive
sputtering, ion plating, reactive ion plating, etc.) and
chemical methods (e.g. CVD, plasma CVD and laser CVD
15 processes). The inorganic layer can be formed on either
side or both sides of the base film layer, practically
by physical mefhods such as vapour deposition. By way
of illustratibn, the thin layer can be formed by wvacuum
vapour deposition: by supplying a roll of a base film
20 covered with the anchor coat layer, with rolling the
f£film out, into a rolled-up vacuum deposition apparatus
under a reduced pressure of about 10°°® to 10-° Torr, and
by vapourising the inorganic compound.under heating by
means of electron beam, high frequency ihductidn heat-
25 ing, resistance heating or other techniques, thereby
depositing the inorganic compound continuously.

The barrier resin layer can be'provided by



5,000 A does not contribute to appreciable inprovenent in barrier
performance, but |leads to |loss of transpar- ency or deterioration of the
external appearance, being economcally disadvantaged as wel .

[Barrier Resin Layer] As the barrier resins constituting the
coating layer, there may be nentioned a rgsi-n having the above- nentioned
hi gh gas barrier properties, including vinylidene chloride-based

copol ynmers, ethylene-vinyl alcohol copolyners, polyam de-series polyners,
pol yvi nyl al capplysdad & qealbimg sompgisidiion gantaindngrihes giclane ners,
uret hane polymers and so on. Incidentally, sonme of the resins do not show
t he above- speciddupd ing dgent anshdihe danrdemdiafinmwn khe @ayrkace ©@F of t he
barrier resin in the coating |layer. An exanple of such resins is a

t her nopl asti c Jdeydnongand cha@ver -a dhepaeating ycompagitiomek (e.g. a
pol yal kyl enoxy segnent). The barrier resins nentioned above can be used
singly or in &OhE&iRableh by a properrigelaciian of salvents e¢onsidendes
vinylidene 5 ChIi?lrgi ({Eﬂebas%%%i%osp%lfy rﬁlres sezli.n].dan% rgé)luepn].e:i.-nvgi nayglenat! Ca?nhé) Ith(-:-
barrier resin. The coating composition may be in the
form of a solution or a dispersion.
| To give a specific example, the solvent for the
coating solution containing a vinylidene chloride-based
10 copolymer can be selected according to the species of
the vinylidene chloride-series copolymer, for example,
from ketones such as acetone, methyl ethyl ketone and
cyclohexanone; ethers such as dioxane, diethyl ether and
tetrahydrofuran; aromatic hydrocarbons such as benzene,
15 toluene and xylene; esters such as ethyl acetate and
butyl acetate; amides such as dimethylformamide; and
mixtures of these solvents. The dispersions are, in
general, available on the mérket in the form of an O/W
emulsion.
20 The coating composition containing the ethylene-
vinyl alcohol copolymer can be prepared with using a
mixed solvent composed of water and an alcohol. As the
alcohols, theré may be exemplified methanol, ethanol,
propanol, isopropanol, cyclohexanol and the like.
25 The coating composition may contain the above-

mentioned additives. For improved coatability, the

coating composition may contain conventional additives



copolynmers. The vinylidene chloride-based copolyners are

- 30 - copol yners of vinylidene chloride with other copol yner-

i zabl e nononers. As the copol yneri zabl e nononers, there may be
exenplified vinyl chloride, vinyl acetate, cro- tonic acid, acrylic
acid and acrylates (e.g. a (Jerr] 5 alkwle acryl ate) such as net hyl
acrylate, ethyl acrylate, propyl acrylate, isopropyl acrylate, butyl
acryl ate, i sobutyl acrylate, tert-butyl acrylate, pentyl acrylate,

hexyl acryl at e,susthc .as aar yAndriificaneg; angt faathgodingy inaglifier (ewgl

met hacrylic acid and nmet hacryl ates corresponding to 10 the acryl ates
ment i oned abov&iscasity desdaroliliyng dgent) . chl ori de- based copol yners,
the preferred copolynmers are a vinylidene chloride-acrylonitrile
copol yrmer, a vi nyhied &ea tdmido ciage bee effeced: iaciany ggangrso f£ar
vi nyl i dene chl ori de-acryl ate copol yner, a vinylidene 15

chl ori de- met ha@sy Indte HFHAY, e crack,ioxy1a gefecth|ter ithe inorganic

5 layer, for instance, by conventional technigues includ-
ing air-knife coating, roll coating, gravure coating,
blade coating, dip coating, spray coating and other
coating methods. The barrier resin coating 1aYer can be
formed by applying the coating composition and drying

10 the coating, for example, at around 50 to 150°C.

Regardless of the presence of the heat-sealing
layer, the surface of the barrier resin coating layer
may be subjected to a conventional surface treatment as
described in the section of the_base film layer, where

15 necessary. The surface may, otherwise, be partially or
entirely provided with the polymer layer (e.g. an adhe-
'sive layer, a protective layer) without any surface
treatmentﬂ

The polymer layer can be formed by a conven-

20 tional technique such as coating or lamination. The
heat-sealing layer can be formed by a conventional
process such as dry lamination, extrusion lamination or
coating according to the kind of heat-bondable polymer.

Additionally, various coating layers or laminat-

25 ing layers may be formed on the barrier composite f£ilm

of this invention, according to the species and the use

of the film. Such layers include a lubricating layer,



vinyl acetate copolynmer and so on. The vinylidene chloride contents
i n the vinylidene chloride-based copol yners are generally about 85 to
99 wei ght % and preferably about 90 to 97 weight % 20 The
et hyl ene-vi nyl al cohol copolyner is prefera- bly a sol vent-sol ubl e or
sol vent - di spersi bl e et hyl ene- vi nyl 47 cohol copol yner. The et hyl ene
content of the et hyl ene-vi nyl al cohol copolyner is generally about 5
to 50 nol 9% preferably about 10 to 45 nol % and nore 25
preferably abown 2atistdim/lajeranén tornayenahdlaprintedydiigim lawsmht
average nol ecul ar wei ght) may be, for exanpl e, about 1 x 10[err] to 10
x 10[err], prefomdaisl yedpfiprcing layer such as a nylon film. - 31
_ 10[err] to 7 X 10& rr], and nore preferably about 4 x 10[err] to 5
X 10[err]. The d&&ee a@ﬂflﬁpmd{ﬁeoﬁlﬂl@ Qﬂ%f'-'é'tealﬂﬁpwt invend ess

than 99.5% Such a sol vent-sol ubl e ethyl ene-vinyl -
tion shows notable improvements not only in adhesive

5 properties of the inorganic layer to the base film layer
but also in barrier properties. What is more, the
composite film exhibits good barrier propertiés even
under external mechanical force or under the severe
environments during retorting process or microwave

10 heating. The barrier composite film, which ensures the
abbve-mentioned high gas barrier properties even when
the coating layer is extremely thin, is highly transpar-
ent, so that a content in the f£film can be clearly
recognised by sight. The composite films are suitable

15 for packaging materials or for the production of bal-
loons including a balloon and a hot-air balloon. Such
packaging materials are applicable to packaging of foods
for microwave cooking, retort-processed foods, frozen
foods, microwave-sterilisation, barriers for flavours,

20 medical and pharmaceutical products, precision elec-
tronic parts and others. When used as a food package,
high adhesive properties and barrier properties of the
film serve a long-term storage of foods, inhibiting the
deterioration or degradation of the quality of its

25 content. As has been described, the present invention
also discloses a use of the barrier composite £ilm for

packing various kinds of contents including the afore-
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al cohol copol yner is soluble or dispersiblein water or 5 in a mxed
sol vent of water and an al cohol, and gives a thin filmby coating.
Dependi ng on the desired barrier performance (barrier properties with
respect to, for exanple, oxy- gen, water vapour, carbon dioxide,
organic solvent gas 10 and an aroma cohpmnent such as linonene), the
barrier resin | ayer nay conprise at |east one species, or nore

t han one species of the above barrier resins (prefera- bly,

vi nyl i dene chl saide-firasis] ol caileiphambasutieaie-productsy, rglecit o
copolyners). The barrier resin layer may 15 be fornmed with a plurality of
| ayers each compasts @pd lether prdsinatissr resin. For exanple, the barrier
resin coating | ayer may have a nmulti-layered structure including a
vinylidene chloride-badde chapeyaf a Ppckaged made from diiey e \afythe

al cohol copol yner |ayer. The barrier 20 resin content of the barrier
resin |ayer isimlention is not partieudaniiv mstyHatadb| Themackeme o 100
wei ght % and nore preferably about 90 to 100 wei ght %

Furthernor @, t f@hRe uddlisad, asa bag(ragkage) for a @aldd pﬁsﬂgﬁﬁﬁm%uch

as an et hyl ene- V|n I acet at e copol
y y bag (package) fér a liquid substance. The food-

containing bag can be directly processed through retort
treatment or microwave heating.
The packaging material of the pPresent invention

10 can be put to use in various packaging style including
containers such as bags or pouches, cups, tubes, stand-
ing bags, trays, etc.; lids or covers; interliners of
paper packs for sake, soy, mirin, oil, milk, soft drinks
and so on.

15 The barrier composite film of the invention,
which is constituted with a combination of the anchor
coat layer, the inorganic layer, the barrier resin layer
containing the silane coupling agent, remarkably im-
proves gas barrier properties as well as adhesive

20 strength between the base film layer and the inorganic
thin layer. Even when subjected to external mechanical
force such as bending and crumpling, or exposed to the
environments of a high temperature and'humidity, this
composite film displays good gas barrier properties for

25 a long period with maintaining high adhesive properties
between the base film and the inorganic thin layer.

Even a film with a thin coating layer ensures the gas
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25 ner, an ethylene-ethyl acrylate copol yner and ot her olefinic
polynmers; acrylic polyners; styrenic polyners; pol yesters;

pol yacet al s;
- 32 -
pol yam des;

pol yvi nyl acetate; polyvinyl
chloride; a vinyl chloride-vinyl acetate copol yner;
uret hane-series polyners; acrwonitrile- series polynmers;

pol ycar bonates; chlorinated poly- ol efins; cellulosic polyners and so
Wher e necessary, the barrier resin |ayer nmay contain

on. 5

addi ti ves such basrtiless @nopentdesy dmowddidion to idr iHilgic Kixrensppant |

and

an adhesi on i nprover such as pol yet hyl enei m nes, polyi socyanates and

SO oOn.

coupl i ng agent

ency. [Thusandheofidllim dprasgendughlransparenchhef oy [eisual
i ncl udes various com pounds whi ch can inprove

adhesi ve propemeicegnidiome of its jcemtgnti.c and/ds usefuk ifion |long-term
barrier coating | ayer, such as a silicon conpound having at | east

5

10

15

20

25

preservation or storage of food, pharmaceutical prod-
ucts, precision electronic parts and other contents.

The barrier composite film of this invention
guarantees safety in applications as a food package,
because solvents contained in a printing ink or a lami-
nation adhesive, each being used for printing or lamina-
tion on the barrier resin layer, scarcely penetrate into
the base f£film, thus keeping the amounts of remaining
solvents very low. |

If the resin component of the anchor coat layer
is substantially unreactive to the polyisocyanate com-
ponent, the resulting anchor coat layer is non-adhesive
and develops no blocking. Therefore, not only the
anchor coat composition can be used again and again, but
also the film can be wound and rewound sﬁoothly, thereby
enhancing the productivity of the composite f£ilm.

The following examples are intended to describe
the present invention in further detail and should by no
means be intefpreted as_defining the scope of the inven-

tion.

EXAMPLES

Examples 1 and 2

Preparation of the Anchor Coat Composition

one



functional group selected fromthe group consisting of a 15 hal ogen atom
an epoxy group, an am no group, a hydroxyl group, a nercapto group, a
car boxyl group, a vinyl group, and a (neth)acryloyl group, as well as
an al koxy group. The hal ogen atom i ncl udes fl uorine,
chlorine, 20 bromne and iodine atons,- moacti cally being a chlorine
atomor a brom ne atom The epoxy group nmay be conposed of an epoxy
ring formed by oxidation of an unsaturated ] bond of a hydrocarbon
group (e.g. an unsatur ne@ndhelyl ¢oat conpord tdfona wasc paepaned, wigtoup, a
cycl ohexenyl group, a_ 25 cycl ooctenyl group or other cycloal kenyl
groups), or anusing thepbelogw@nshor gloat Gdmpanants ThRekdtivertupl@Ry be
substituted with 1 or 2 lower alkyl groups (e.g. a (Jerr]
- 33 - Faghs oweighth ofs aptinyl chillpridensgiies jaopalymer and
(Al), 100 parts by weight of a polyisocyanate compound
5 (Bl) and 15 parts by weight of a saturated polyester
resin (C), in terms of a dry matter, were mixed to give
an anchor coat composition.
(Al) Vinyl chloride-series copolymer:
Denki Kagaku Kogyo Co., Ltd., Denka 1000C, a vinyl
10 chloride-vinyl acetate-maleic anhydride copolymer;
chlorine content 48.8%, average degree of
polymerisation 430, glass transition temperature
43°C, acid value derived from maleic anhydride
about 10 mg KOH/g |
15 (B1) Polyisocyanate compound:
Nippon Polyurethane Industries, Ltd. Colonate L,
an adduct of tolylenediisocyanate-trimethylol-
propane; nonvolatile 75% by weight, isocyanate
content 12%
20 (C) saturated Polyester Resin:
Toyobo Co., Ltd., Vylon 30SS, a polyester resin
comprising terephthalic acid and ethylene glycol
as main components; number average molecular
weight 22,000, glass transition temperature 7°C,
25 hydroxyl value 4.8 mg KOH/g
Preparation of a Coating Agent

To 100 parts by weight of a vinylidene chloride-



butyl groups). The (nmeth)acryl oyl group nmay be forned by a

(met h) acryl oyl oxy group. As the al koxy groups, there nay be
ment i oned, 5 for instance, nethoxy, ethoxy, propoxy, isopropoxy,

but oxy, |sobutoxy, s- but oxy, t-butoxy and other (err] al koxy groups.
A preferabl e al koxy group includes a - 51hydr ol ysabl e al koxy group (in
particul ar, a nethoxy group or an ethoxy group). The silicon conpound

has 10 about 1 to 3 (specifically 1 or 2) reactive functional
groups and abowserfiesso c®podvaner dAllntade? namesd) SdnesxyResin F @lhips.

A desirabl e exanple of the silane coupling agent i ncludes a silicon
conpound shown manufiastfuxtidd bivhdisats. Chiemigdla Industry Co., Ltd.) was
Y-(R[err]-Si X[err] wherein Y represents one functional group sel ected
from t he @dsigd dors |P5’itr|fné)1?bfweé-9hdil &fery -@lorgidaxynroBy Hoge thoxy- an
am no group, a nercapto grou a carboxyl group, a 20 vi nyl group and a
(met h) acryl oyl S§ens Fbpr dyloxypropwkigimaihiexessitane) X Trafieat es
the same or_different f_group and n dengotes 0 or 1.

5 name: TSL 8350 manu actured by Toshlba Silicone Co.,

Ltd.). The mixture was dissolved in a mixed solvent of
toluene/tetrahydrofuran (1/2 by weight) to give a coat-
ing composition for a barrier resin layer with a resin
concentration of 15% by weight. The vinylidene

10 chloride-series copolymer is a copolymer comprising 85
mol % or more of a vinylidene chloride monomer as a main
component, and at least one species selected from
acrylic acid,Imethyl.methacrylate or methacrylonitrile
as a comonomer.

15 . On one surface of a 12-pm-thick biaxially ori-
ented polyethylene terephthalate f£ilm (PET), the above'
anchor coat composition was applied in such a manner as
to form a dried layer in a thickness of 0.3 pm. After
the composition had dried, a silicon oxide wvapour de-

20 posit layer was deposited in a thickness of 500 A as the
inorganic layer by vacuum depoéiting under a vacuum of 5
x 10°® Torr, using SiO as a vapour source. The coating
composition was applied on the inorgénic layer using a
bar coater so that the dried layer has a fhickness of

25 0.5 pym (Example 1) or 2.5 pm (Example 2). The coated
film was Qried in an oven for 30 seconds at 105°C to

form a barrier resin layer. A composite film was thus
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The functional group represented by Y and the - al koxy group i ndi cat ed

by X are simlar to those exem 25 plified above. - As the
hydr ocar bon residues represented by R there nmay be nentioned, for
exanpl e, an al kyl ene group ' - 34 -

(e.g. nethylene, ethylene, trinethyl ene,- mopyl ene, 2, 2-

di met hyl net hyl ene, tetranethyl ene, pentanethyl ene, hexanethylene and ot her
strai ght-chain or branched-chain Cl-6 al kyl ene groups), a cycl oal kene

resi due (e.g. obtaimedpt ene, cycl ohexene, cycl opentene, cycl ooctene and
other Cferr] cycl oal kene residues), a cycloal kene-al kyl residue (e.g.

cycl ohept ene-, cycExempd®e3 cycl opentene- and other Cerr]

cycl oal kene-C{err] alkyl groups) and so on. Incidentally, the cycloalkene
resi due and the cycl oSiokd®8- Papks byswedahiapfpeaminydiidense chioniidare

series copolymer (Trade name: Saran Resin F 216, manu-

5 factured by Asahi Chemical Industry Co., Ltd.) was added
1.0 part by weight of y-aminopropyltriethoxysilane (i.e.
3-aminopropyltriethoxysilane) (Trade name: TSL 8331,
manufactured by Toshiba Silicone Co., Ltd.). A coating
composition for a barrier resin layer with a 15-weight-

10 percent resin concentration was obtained by dissolving
the resultant mixture in a mixed solvent of
toluene/tetrahydrofuran (1/2 by weight).

Except for forming a dry coating layer in a
thickness of 2.5 pm by application of the coating compo-

15 sition onto an inorganic layer, a composite film was
produced in the same manner as in Example 1.

Example 4
Added to 100 parts by weight of a vinylidene
chloride-series copolymer (Trade name: Saran Resin F

20 216, manufactured by Asahi Chemical Industry Co., Ltd.)
was 1.0 part by weight of vinyltrimethoxysilane (Trade
name: TSL 8311, manufactured by Toshiba Silicone Co.,
Ltd.). The mixture waé dissolved in a mixed solvent of
toluene/tetrahydrofuran (1/2 by weight) to give a coat-

25 ing composition for a barrier resin layer with a resin
concentration of 15% by weight.

A composite film was produced in the same manner



formed by epoxidation of a double bond as nentioned above. The preferred
hydr ocarbon residue Rincludes a (err] al kylene residue (particularly, a
C2-4 alkylene residue) and a C[err] cycl oal kene-C[err] al kyl residue (spe-
cifically, a cycl ohexene-Clerr] al kyl residue). Further in the -
formula, n denotes 0 or 1. Wien Y is a-igzyl- group, n may practically be
0, and when Y is another functional group, n may practically be 1.
Exanpl es of the silane coupling agent include; (1) hal ogen-contai ni ng

si |l ane coupl i ngasagenExample 12- exddpdr ddidty [the natilesk ysyeanegf the

2-chl oroethyl - triethoxysilane, 3-chloropropyltrinmethoxysilane, 3-

chl or opr opyl t r icoEtdngs idompes ition ifiormeshon @munanganicilayes hatk a
coupling agents [e.g. 2-(3,4-epoxycyclohexyl)ethyltrinethoxysilane, 2-

(3, 4- epoxycycl dihé»c}qn)e@mﬁ fi 2.6 W%ysi | ane, 3-(3, 4-
epoxycyclohexyl)pr%PyItrlnﬁghoxy5|lane 2- gl yci dyl oxy-
xXample

5 To 100 parts by weight of a vinylidene chloride-
series copolymer (Trade name: Saran Resin F 216, manu-
factured by Asahi Chemical Industry Co., Ltd.) was added
1.0 part by weight of y-mercaptopropyltriethoxysilane
(Trade name: TSL 8380, manufactured by'Toshiba Silicone

10 Co., Ltd.). A coating composition for a barrier resin
layer with a 15-weight-percent resin concentration was
obtained by dissolving the resultant mixture in a mixed
solvent of toluene/tetrahydrofuran (1/2 by weight).

Example 6

15 To 100 parts by weight of an ethylene-vinyl
alcohol copolymer (Trade name: Soanol 30L, manufactured
by Nippon Synthetic Chemical Industry Co., Ltd.) was
added 1.0 part of y-glycidoxypropyltrimethoxysilane
(Trade name: TSL 8350, manufactured by Toshiba Silicone

20 Co., Ltd.). The mixture was dissolved in a mixed sol-
vent of water/isopropanol (1/1 by weight). Thus ob-
tained was a coating composition for a barrier resin
layer with a.resin concentration of 12% by weight.

A composite film was obtained in the same manner

25 as in Example 1, except that the coating composition was
applied to an inorganic layer so as to give the dried

layer a thickness of 4.0 um.



- 35 - et hyl tri net hoxysi |l ane, 2-glycidyl oxyethyltriethoxy-
sil ane, 3-glycidyl oxypropyltrinethoxysilane, 3-

gl yci dyl oxypropyl tri et hoxysilane, etc.], (iii) amno
gr oup- cont ai ni ng sil ane coupling agents 5 (e.g.
2-am noet hyl tri met hoxysi | ane, 3-am nopr epwl4t r-i me- t hoxysi | ane,

3-am nopropyl triethoxysilane, 2-[N-(2- _

am noet hyl ) am no] et hyl tri net hoxysi | ane, 3-[N (2-am no-

et hyl ) am no] pr opy| Exiamptillesxy/sidngnd, 3-(2-am noet hyl) - :
am no] propyl tri et hoxysilane, 3-[N-(2-am no- 10 et hyl ) am no] propyl net hyl
di met hoxysi | ane), The Eol)lowdngapod ydisogy-angheaicomppunidsamereoupl i ng
agents (e.g. 2-nmercaptoethyltrimethoxysilane, 3-nmercaptopropyl -

tri met hoxysi | aeaplyyiesy @@ptaomqumﬂﬂerntetqfo@@ Iaawél)or coat comppsiddidioxy|

group-cont ai ni ng sil ane couplloga$gents (e .

car boxymet hyl t Anadere pH ompounqwu%%hdgyﬁxamnie

2- car boxyet hyl tri met hoxysi | ane, 2- carbox ethyltrlethoxy5|lane

3- car boxypPopy L.  Compasdities FHidMes Wedite P Hey 1same:MaRnes |afhe)

(vi) vinyl group-contai_ning silane coupling agents 20 (e. 0.
vi nyl tri met hoxy®h EXSEPLF A tri et hoxysi | ane), and

Example 7:
(B2) Polyisocyanate compound:
Nippon Polyurethane Industries, Ltd., Colonate HIL,

10 an adduct of hexamethylenediisocyanate-
trimethylolpropane; nonvolatile 75% by weight,
isocyanate content 15%

Example 8:
(B3) Polyisocyanate compound:

15 Huels AG, Bestanate T1890L, a trimer of isophorone
diisocyanate; ﬁonvolatile 70% by weight,
isocyanate content 12%

Example 9
Except for using the following anchér coat
20 composition, a composité film provided with a 2.5-pm-
thick barrier resin coating layer was obtained in the
same manner as in Example .2.
Anchor coat composition (on a dry matter basis):
(Al) 100 parts by weight of the vinyl chloride-
25 series copolymer of Example 1
(Bl1) 45 parts by weight of the polyisocyanate

compound of Example 1



(vii) (meth)acryl oyl group-containing silane coupling agents (e.g.
2- met hacryl oyl oxyet hyl tri net hoxysi | ane, 2-

met hacryl oyl oxyet hyl tri et hoxysi | ane, 2-acryl oyl oxyet h-

yl tri met hoxysi |l ane, 3-nethacryl oyl oxypropyltrinethoxy- 25 si | ane,

3- et hacryl oyl oxypropyl triethoxysil ane, -355 -

acryl oyl oxypropyl tri net hoxysil ane). These sil ane cou- pling agents
may be used singly or in conbination.

- 36 - (C) THe pantismtbyowetilghtsidfartde @gfiunated)anlxsstdr

sel ected within the range for inproving the adhesive properties of
‘the inorganic |ayer, nafdn ©f Exampdst dnce, about 0.05 to 10 parts by
wei ght (e.g. about 0.1 to 10 5 parts by weight), preferably about 0.1 to
7 parts by waExgmple: 19 about 0.2 to 7 parts by weight) and nore
preferably about 0.5 to 5 parts by weight (e.qg. about" 0.5 to 3 parts

by weight) relative toEXg®PtafoF pping the following anchor coat

5 composition, a composite film with a 2.5-pm-thick bar-
rier resin coating layer was obtained in the same manner
as in Example 2.
Anchor coat composition (on a dry matter basis):
(A2) 100 parts by weight of a vinyl chloride-series
10 copolymer
(Denki Kagaku Kogyo Co., Ltd., Denka 1000CM, a
vinyl chloride-vinyl acetate-maleic acid copolymer:;
chlorine content 48.8%, average polymerisation
degree 430, glass transition temperature 43°C,
15 ~acid value derived from maleic acid about 10 mg.
KOH/g)
(Bl) 150 parts by weight of the polyisocyanate
compound of Example 1
(C) 22.5 parts by weight of the saturated polyester
20 resin of Example 1
Example 11
To 100 parts by weight of a vinylidene chloride-
series copolymer (Trade name: Saran Résin F 216; Asahi
Chemical Industry Co., Ltd.) was added 0.2 part by
25 weight of v-glycidoxypropyltrimethoxysilane (i.e. 3-
glycidyloxypropyltrimethoxysilane) (Trade name: TSL

8350; Toshiba Silicone Co., Ltd.). The mixture was
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wei ght of the barrier resin. 10 The thickness of the barrier
resin | ayer can be selected within the range not adversely affecting
t he filmcharacteristics, and may be, for exanple, about 0. 05
to 15 pm preferably about 0.1 to 10 pm(e.g. 0.2 to 7 pm, and nore
preferably about 0.25 to 5 pm(e.g 15- 58.3 to 3 pm. |If the coating

| ayer is thinner than 0.05 [err]n1 it is difficult to inpart
desirabl e barrier proper- ties. A coating layer thicker than 15 pm
woul d not be dissolsest dad avmixed sohvenduraf €dlyene/datinahydrofuyran
performance, but would rather be uneconom cal. 20 The thi ckness
rati o of the bddiiZeby ssightidydio give a saatdnchsomasitigrefamam be

sel ected as desired, but it should be noted that this ratio has an

i nfluence on barriggs mesind@yen widh o) rasddy qanganhnalean |f gt Jar -
rier properties and chem cal or physical resi stance, the 25 ratio T/t,

i .e. the ratio%sighe thlckness ([err]n) of the barrier resin |ayer

relative to the thickness t g) t he inaorganic gny may be,
for exanplé about O. 1Atgomp051te 11m was produced in the samne manner

as in Example 1, except that the application of the
coating composition provided a dry coating layer with a
thickness of 2.5 pm on an inorganic layer.

Example 12

10 To 100 parts by weight of a vinylidene chloride-
series copolymer (Trade name: Saran Resin F 216,
manufactured by Asahi Chemical Industry Co., Ltd.) was
added 5.0 parts by weight of y-glycidoxypropyl-
trimethoxysilane (i.e. 3-glycidyloxypropyltrimethoxy-

15 silane) (Trade name: TSL 8350, manufactured by Toshiba
Silicone Co., Ltd.). The mixture was dissolved in a
mixed solvent of toluene/tetrahydrofuran (1/2 by weight)
to give a coating composition for a barrier resin layer
with a resin concentration of 15% by weight.

20 A composite f£film was provided in the same manner
as in Example 1, except that the dry layer of the coat-
ing composition formed on an inorganic layer had a
thickness of 2.5 pm.

Example 13

25 Except for using the following anchor coat

composition, a composite f£film with a 2.5;pm-thick bar-

rier resin coating layer was obtained in the same manner



- 37 - 1,500, preferably about 0.5 to 500 (e.g. about 0.5 to

60, preferably about 1 to 200), and nore preferably about 1 to 100.
In many instances, the preferred ratio is about 2 to 50 (e.g. about 5
to 50). If the thickness 5 rati o deviates fromthe above range, it is
difficult to gi ve high gas barrier m7operties to a film If the

above ratio is less than 0.1, the inorganic |ayer tends to be danaged
by external force. On the other hand, a filmwith a ratio of over
1,500 woul d notsbdrr Exampde 2.0 wth a commensurate inprovenent in
barrier perfornmance and be uneconom cal .

[ Characteristics of thdnghoxr epatogpmposdthionrj(on a dry matterphasdss)i:he
characteristics of the barrier com posite filmof this invention is
that the film conprirdds 1005 parissbm W&m ofodthe Fiavl gipyide- he
barrier conposite filmof this invention further includes a barrier
com posi te fi ISerd@spcoPpolymers of: Exadie doat | ayer (an anchor

coat layer with an elastic nodulus of 0.1 x 101
5 (Bl) 60 parts by weight of the polyisocyanate

compound of Example 1
Example 14
Except for using the following anchor coat
composition, a composite film with a 2.5-pm-thick bar-
10 rier resin coating layer was obtained in the same manner
as in Example 2.
Anchor coat composition (on a dry matter basis):
(Bl) 60 parts by weight of the polyisbcyanate
compound of Example 1
15 (C) 9 parts by weight of the saturated polyester
resin of Example 1
Example 15
A composite film was produced in the same manner
as in Example 1, except for applying the coating compo-
20 sition of Example 1 to an inorganic layer in order to
give a 5-pm-thick dry layer.
Example 16
A composite film was obtained in the same manner
as in Example 1, except for applying the coating compo-
25 sition of Example 1 onto an inorganic layer to give a
dry layer a thickness of 10 pm.

Example 17



to 1 x 10[err] Nmierr]), an inorganic oxide thin layer, and a 20

barrier resin layer fornmed on at | east one side of a base filml ayer
in the order of reference. A preferable anchor coat |ayer has an

el astic nodul us of about 0.5 x 10[err] to 7 x 10[err] Nmerr],
above all, about 1 x 10[err] to 5 x - 580[-err] NNmmierr]. In general

the barrier resin |layer contains 25 a silane coupling agent.

Anot her feature of the barrier conposite film of this invention is
that the filmshows hi Gxceplieforeusing Al1:0; in place of SiO as a 38-

properties and high gas barrier properties even under severe conditions
such as ret ort vapsamsoeurcsuend diormings iane aflidmim ijum [axrdsien wapourer
conposite filmconprising an anchor coat |ayer, an inorganic oxide thin

|l ayer and a b&epositessilnangania daver i1n ehithisknessopitl /0 Whe side
of a base filmlayer, wherein the peeling
vacuum depositing under a vacuum of 5 x 10" ° Torr, a
5 composite film wés obtained in the same manner as in
Example 2. |
Example 18
A composite fi;m was produced in the same manner
as in Example 2, except for using a biaxially oriented
10 nylon 6 £ilm (NY), 15 pm in thickness, instead of the
polyethylene terephthalate film (PET).
Example 19
A composite film was produced in the same manner
as in Example 2, except for using a biaxially oriented
15 polypropylene f£ilm (OPP), 20 pm in thickness, instead of
the polyethylene terephthalate f£ilm (PET).
Comparative Example 1
On 6ne side of a 12-pm-thick biaxially oriented
polyethylene terephthalate film, silicon oxide vapour-
20 deposited layer was deposited as an inorganic layer in a
thickness of 500 A by vapour depositing under a wvacuum
of 5 x 10°® Torr using Si0O as a vapour source to give a
composite film.
Comparative Example 2
25 Without using a silane coupling agent, a compos-
ite £film was obtained in the same manher as in Example

1.
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strength of the barrier resin layer fromthe base film l|ayer is not |ower
than 100 g/15 mm(e.g. 100 to 500 g/15 mm) after 30 mnutes of retort
treatment at a tenperature of 120[err]C. The barrier resin |layer usually-
contains a silane coupling agent. A desirable peeling strength of the
barrier layer fromthe base filmlayer - g9about 150 to 450 g/ 15 mm and,
In particular, about 200 to 400 g/15 mm These conposite filns
have good gas barrier properties. Shown bel ow are an oxygen gas
perneability and £omparabiveo Bxampleedbility of a conposite film neasured
after 30-mnute retort treatnment at 120[err]C, the conposite film

conpri sing a base | ayeWilhomta usiingk aesdlape toupd iy @gemid a composy

| ayer with a thickness of 0.5 to 5 pm(e.g. about 1 to 3 pn) made of the
anchor coat | dter filme wasooplifineadayier thed same annext asodim Exampde

Oxygen gas perneability (at 25[err]O): about 2 cc/nm2 24 hr. or less
(e.g. 0.01 to 2.5 cc/n[err] 24 hr.), preferably about 1.5 cc/nferr] 24
hr. or | ess (etg 0.01to 5 cc/n{err] 24 hr.) and nore

5 omparative Example

Except for using the following anchor coat
composition and applying the coating composition pre-
pared in Example 1 to form a dry layer of 2.0 pm, a
composite film provided with a barrier resin coating

10 .layer was obtained in the same manner as in Example 1.

Anchor coat composition (on dry matter basis):

(Al) 100 parts by weight of the vinyl chloride-
series copolymer of Example 1
(C) 9 parts by weight of the saturated polyester
15 of Example 1
Comparative Examples 5 and 6

Composite films were produced in the same manner
as in Example 2, except for using the following two-
component curab;e polyurethane adhesives in place of the

20 anchor coat composition of Example 1.
Comparative Example 5:
Two-component curable polyurethane adhesive (ACl);
an anchor coat composition comprising (i) a
polyether polyol (Toyo Morton Co., Ltd., Adcoat
25 AD76H5, hydroxyl value 38 mg KOH/g, glass transi-
tion temperature 20°C) and (ii) a polyisocyanate
component (Toyo Morton Co., Ltd., CA?:EQL__————————*—‘”’
eet Has Been Replaced
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- 39 - preferably about 1 cc/nferr] 24 hr. or less (e.g. 0.01
to 1 cc/nferr] 24 hr.). Wat er vapour perneability (at 40[err]C, 90%
R H): about 3 g/nferr] 24 hr. or less (e.g. 0.01 to 2.8

g/merr] 24 hr.),

preferably about 2.5 g/nferr] 24 hr. or | ess (e.qg.

0.01 to 2.5 g/nferr] 24 hr.) and nore - 60 preferably about 2 g/nferr] 24

hr. or less (e.q.

0.01 to 2.0 g/nerr] 24 hr.). In an

ordinary state (before retort treatnent). a filmof the same conposition

[ base filmlayer:

ComparaidveeExampleovesri ng or coating | ayer (anchor coat

| ayer / inorganic layer / barrier resin coating layer): 0.5to 5 pm(e.qg.
about 1 to 3 [err]m Twsheenponenty gorapde palymretiisng tadhasive A& ) ;

vapour perneability as shown bel ow. Oxygen gas perneability (at

25[err] O):

10

an anchor coat composition comprising (i) 100

parts by weight of a polyester polyol (Toyo Morton

Co., Ltd., Adcoat AD335AE, hydroxyl value 85 mg

KOH/g, glass transition temperature -15°C) and

(ii) 5 parts by weight of a polyisocyanate compo-

nent (Toyo Morton Co., Ltd., CAT-10) |
Comparative Example 7

A coating composition with a resin concentration

of 15% by weight was prepared by adding 1.0 part by

weight of y-glycidoxypropyltrimethoxysilane (Trade name:

TSL 8350; Toshiba Silicone Co., Ltd.) to 100 parts by

weight of a vinyl chloride-series copolymer (abbreviated

15 to "PVC" in Table 2) used as the anchor coat component

in Example 1 (Denki Kagaku Kogyo Co., Ltd., Denka 1000C:

a resin which does not own the barrier properties as

defined in this specification), and dissolving the

mixture in a mixed solvent of toluene/tetrahydrofuran

20 (1/2 by weight).

A composite film was produced by applying the

obtained coating composition onto an inorganic layer so

that a dry coating layer has a thickness of 2.5 pm.

25

Comparative Example 8

A coating composition with a 15-weight-percent

resin concentration was prepared by adding 1.0 part by

weight of the polyisocyanate compound used in Example 1



about 1 cc/nferr] 24 hr. or less (e.g. 0.01 to 1 cc/nferr] 24 hr.),
and preferably about 0.01 to 0.5 cc/nferr] 24 hr. Wat er vapour
perneability (at 40[err]C, 90% R H.): about 3 g/nmferr] 24 hr. or |less
(e.g. 0.01 to 2 g/nferr] 24 hr.), and preferably about 0.01 to 1.5
g/merr] 24 hr. [ Pol ymer Layerlel - When one side of the
base filmlayer is provided wth the anchor coat |ayer, the inorganic
|l ayer and the barrier resin |ayer (the coating layer), the other side
(uncoat ed/ uncods &d compionent off tthe Bnchdy (gpdtayeompesition to 100
- 40 - the surface of the barrier resin |ayer may be covered wth a
pol ymer | ayer pardsddy melghtaraf d?rhent‘ﬁlﬁg’]ﬂrfi/ﬁj'@ <chkonidle gapakymker
properties or other properties to the

used in Example 1 as a component of the coating composi-

tion, and dissolving the resultant mixture in a mixed

5 solvent of toluene/tetrahydrofuran (1/2 by weight).

A composite film was produced in the same manner
as in Example 1, except for applying the coating
composition on an inorganic layer to give a 2.54um—thick
dry layer.

10 Oxygen gas permeabilities and waver-vapour
permeabilities of the composite films obtained in Exam-
ples and Comparative Examples were measured under the
following conditions. In order to evaluate the change
in gas barrier properties due to external mechanical

15 force, oxygen gas permeabilities and water-vapour
permeabilities were also measured after the films were
crumpled once by hand.

Oxygen gas permeability:

The values were measured by the isobaric method

20 (instrument: Morcon's OXYTRAN TWIN) at 20°C, 65% R.H.,
expressed in a unit of cc/m?-24 hr.

Water-vapour permeability:

The values were measured by means of an instru-
ment (Morcon's PERMATRAN W 200) at 40°C, 90% R.H.,

25 expressed in a unit of g/m?:24 hr.

For preparation of a test sample, a heat-sealing

layer was provided on the coating layer by the dry

This Sheet Has Been Replaced
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conposite filmfor its intended application. The poly- ner |ayer may be
either transparent or opaque. Desir- able polyner layers include a
heat-sealing |ayer for sinplified production of a bag.. The

pol ymer form ng the heat-sealing |ayer includes heat-bondabl e polyners,
for exanple, olefinic polyners, a vinyl- azt-ate-vinyl chloride copol yner,
pol yesters, polyam des and rubber-series polyners. These heat-bondabl e
pol ymers can be used singly or in conbination. ' The heat - bondabl e
ol ef i ni ¢ pol yndranind uidss mefthod ex dig diegivisaalinien@ayemnovasifermgd by ow
density polyethylene and a |inear |ow density | yet hyl ene, an

et hyl ene- but en@pPPIging MMWTQHWI@@E(WG &QYWIM%G;CQ) delpd! yner

an et hyl ene- hexene-1 copoly an et hyl ene-vi nyl acetate copol yner, an
et hyl ene- (neﬂ%¥§@ﬂyMﬂbﬁ%ﬂﬁﬁkﬁnﬂﬂ%nnﬁ tWQrQngnﬂﬁﬂi(QRﬁﬁbkﬁnBQ¥Xe
copol yner, iononers, polyp[opylenes_ a propyl ene-butene-_ 1 copol yner, an

et hyl ene- pr opy Gethanssaries a?lfﬂheéﬁll’iﬁﬂ)er%l gishyFoaelng tlauen Wy HIShe?, an

et hyl ene- ropyl ene-di ene copol and nodi fi ed pol yol efi ns such
y ' 5p Qv%y as to form a R 3/ 1ed layer of aboutp 2 ypm and thereon

pasting a sealant (Cenesea C153#40; Daicel Chemical
Industries, Co., Ltd., thickness 40 pm).
Adhesive strength, oxygen gas permeability and
water-vapour permeability of each test sample were
10 measured before and after 30-minute retort treatment.

The results are given in Tables 1 to 4.
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as mal ei ¢ anhydri de-nodi fied pol yethyl ene and mal eic anhydri de-nodi fi ed
pol ypropyl ene. The preferred ole- finic polynmer includes polyethylenes, an

et hyl ene- vi nyl _ . - 41 - acetate
copol ynmer, an ethyl ene-ethyl acrylate copol yner, anor phous pol yol efi ns
(e.g. anorphous pol ypropyl ene), an et hylggne- pr opyl ene copol yner and so
on. Wen the heat- sealing layer is forned by the | am nation technique,
t he preferred heat-bongable fil mincludes an unoriented or unstret ched
pol ypr opyl ene fillm QF af unoriented or unstretched ethyl ene-propyl ene
copolynmer film o = Thewhent pbengdak] e pol yesx ¢y v nel udes al i phatic
pol yesters conpri|si bot hoan al iphat rc edico|vavdcam @l Nphati ¢ di car boxylic
-acid. The heat-bdgnd e”polyam ide includes, for exanplle, nylon 11, nylon
12 and nylon 6/ 32} e ffubber-series polymer includes, fpr exanple,
4
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a butyl rubber, an isobutylene rubber, a chloroprene rubber, a
styrene-acrylonitrile copolyner, a styrene- butadi ene copol yner, a
styrene-acrylonitril e-butadiene copolynmer (terpolyner) and so on. :
The thickness of the heat-sealing |ayer can be |iberally selected, for
exanple fromthe range of about 3 to 100ghecr]m according to the intended
uses of the packaging material. Wen the heat-sealing |ayer is provided

by the filmlam pating thod, the thickness is, for ex@nple, about 20 to
100 [err] mand pfeferabl about 30 to 80 [err]m The heat -seal i ng
| ayer needs to bg provided only on a predeterm ned position on the surface
of the base filmlayer pr the barrier resin layer, e.g. |a heat- sealing
position. The heat-sealipg | ayer, which may '
- 42 - coyer a %art or the whole of the base fil m|layer or the
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barrier resin layer, may practically be fornmed on the whol e surface.

The heat-sealing |ayer may contain the above- 5 nentioned additives, if
necessary. [ Production of the Barrier Conposite Filnj
The barrier conposite filmof the present inven- tion is obtainable
by covering at |east one side of the - esbase filmwith the anchor coat
| ayer, the inorganic 10 |layer, the barrier resin |ayer containing the
si |l ane cougling agent in this order. Anot her barri er
conposite fil m of th% pr gsent i nvention can be produced by form ng
t he pol yner | ayer o = $h_aw when heaw- seat ingwl #yer lon the other side of
. oc&] L~ S SR S s e el e e LI I
the 15 Dbase f|In1oE tne—soir Page of ot e chamr Ne regi n | ayer. By
way of illustratifon, Bt he|barrier conposite filmcan be produced
according to, Mg i) a process of covering or cgating at |east one
side of the base|fBimw th the anchor coat |ayer, the {20 inorganic |ayer,
the barrier resirn yerk ¢ont ai ni ng t he silane coypling agent, and the
pol ymer |ayer sugh %tgne heat-seal ing | ayer in tthe order of
reference; s w|l©@9eee = ©o000909 )
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(i1) a process which conprises covering or coating one side of the
base filmw th the anchor coat |ayer, 25 the inorganic |ayer and the

barrier resin |ayer contain- ing the silane coupling agent in this
order, and coating the other side of the base filmwth the pol yner
| ayer _ 643" such as the heat-sealing
| ayer; or (ii1) a process which conprises covering or coating one
side of the basejfilmw th the anchor coat |ayer, thejinorganic |ayer, the
barrier resin |ayer contpining the silane coupling agent, and the pol yner
| ayer such as the heat-kealing layer in this order, apd covering the
ot her side of the¢ base f{Imwth the polyner |ayer such as the
heat -sealing | ayg¢r as we|l. The anchor coat | fyer can be forned in
a manner not pafticular|y specified. For instance, a process for
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t he anchor coat |ayer formation conprises the step of coating an organic
or aqueous coating conposition con- taining the anchor coat conponent
(e.g. a coating conpo- sition containing the anchor coat conponents (A),
(B) and (C), and a solvent) by a conventional technology such as roll
coating, gravure coating, reverse coatingsy .and spray coating, and the step
of drying or curing the coated |layer. Curing can be effected, in the case

of the photo-curable rgsin coating, by irradiation of aph active ray. The
coating conpositjon may (be whi chever of a solution or aldispersion. As the
solvents, there jm mentioned, for instance, hexane,|cycl ohexane, ben-
zene, toluene angd ¢t hel lhydrocarbons, ethyl acetate, bujyl acetate and
ot her esters, acpt r%,q- W cetdyh ket onecand wthemn kefones,
t et rahydrof uran hn @t$ r w 6f herd, ~and driged sol-venate of |t hese sol vents.
Unli ke the two-cpnponegt| curabl e adhesi ve com
L)
P _—~
§,§ MO~ ®O®NMO®m®O RO N Yo
Se|lococcococordoocomMmoomm
q $
g &
g4
EEOOOOOOOOOOOOMO
N~ = OO
gg R IRSRRSTPNAANAN
- O
gv
™
o
al | &
g EI|lomomarowmesoosn o
E'.J O cococoo0o0ooco© 0o o0 o0 O N
£
2
4
g‘l‘ ¢t MM mnm
AR I B A A e B B B S s S B
S E| o ©co0ocoocoooo o o © by
8 b
" a
[o) «
a)
K 5 2
fe 2 §
" | S288388S23888¢%8¢8|¢.
g d NS SN S TAANa NN & B
o O w ©
o 5
Gl
S 3
O =2 N M ¢ 3
HNmﬂ'ln\Dl\wO\r-lrlr-lu—IHg:g
O O 0O 0 O O 0O 0 © 0 O O O O
N L B B B = B Bn “w
EEEETERCEREEDT|4ce
1
XoM oM oM M| oW
EEERAEEN A8k




- 44 - posed of a polyisocyanate conpound and a polyol, the

anchor coat |ayer conprising the conponents (A, (B) and (O is not
adhesi ve and exhi bits high anti bl ocki ng properties. Consequently,
wi ndi ng and rew nding of the 5 filmcan be conducted snoothly even when
Eﬂe anchor coat » f_:ay_er |shforn§d by. g@ati ng, mh$Leby produptirity of
e conposite filmis enhanced. e inorganic |layer can
be formed by covaring the surface of the anchor ¢oat |ayer with the
inorganic 10 qubstanc¢ utilising the conventional te¢chnology which
i ncl udes physi cal thg? (e.g. vacuum vapour deposi - tion, reactive
vapour depositi or, ring, reactive sput%grimg, ion plating,
reactive ion plat]in P ane o cherd cal nethods|(e.g. CVD, plasm
CVD and | aser CVD 1§ odesseskn ' Thewi moregahi ¢ Fayerl can be formed on
ei t her si dge of sides of the base filmlayer| practically
by physi cal nethdds suéﬁ'as vapour deposition. By way of
illustration, thd g€hin_|ayer can be formed by vacuum vapour
deposition: by syp Iyig? a roll of a base film
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20 covered with the anchor coat layer, with rolling the filmout,
into a roll ed-up vacuum depositi on apparat us under a reduced pressure
of about 10[err] to 10[err] Torr, and by vapourising the inorganic
conmpound under heating by means of electron beam high frequency

i nduction heat- 25 i ng, resistance heatgogng or ot her techni ques, thereby
depositing the inorganic conpound conti nuously. The barrier
resin | ayer can be provi ded by - 45
- appl yi ng &Exagwtliesg 200rigo25 i on cont ai ni ng the sil ane

coupling agent and the barrier resin on the surface of the inorganic
| ayer. The coating confosposditei £ilms wexet fbtainedyying tieps@mes glagmeon of.
sol vents, consi der- 5 ing the species of the silane coupling agent and
t he ~ barr & ine Fixampiige 200 £XCeP tc HFoNaingh the anchar tgpat form

of a solution or a dispersion. . To give a specific exaqPIe,
t he sol vent forcompeositions comprising the components (A), (B) and (C)

5 of Example 1 in proportions (parts by weight) shown

below.
Component(A) Component(B) Component(C)

Example 20: 100 30 9
Example 21: 100 60 6

10 Example 22: 100 60 3
Example 23: 100 75 11.3
Example 24: 100 150 22.5
Example 25: 100 300 45

Table 5 shows the characteristics of the compos-
15 ite films of Examples 20 to 25 as well as those of

Examples 2 and 9.



coating solution containing a vinylidene chloride-based 10 copol ynmer can

be selected according to the species of t he vinylidene
chl ori de-series copolyner, for exanple, from ket ones such as acetone,
nmet hyl et hyl ketone and cycl ohexanone; ethers such as di oxane,
di et hyl ether and tetrahydrofuran. ggomati c hydrocarbons such as
benzene, 15 tol uene and xyl ene; esters such as ethyl acetate and
butyl acetate; am des spuch ag di et hyl f or mam de;} and m xt ures of
t hese sol vents. The dispersiqns are, in ggneral , avail able on the
market in the formof apn QW emul sion. 2( The coating
conposi tion containing |he etlhyl ene- - vinyl |al cohol copol yner can be
prepared with using a mixed sol vent conposgqd of water and an al cohol.
As the al cohol s, there rmay be exenplified rethanol, ethanol,
propanol , isopropanol, :ﬁﬁl@rexanol and the likg. 25 The coating
conposition may cont ai njthexgbove- mentiongd additives. For inproved
coatability, the (:xﬂiﬂm conposition nmay cqgntain conventiona
additives = B - -
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- 46 - such as an antifoaner and a rheol ogy modi fi er (e. 0.

a .

viscosity controlling agent). The coating can be effected in
any manner so far as not giving a crack or a defect to the inorganic
5 | ayer, for instance, by conventional techniques includ- i ng
air-knife coating, roll coating, gravure gpating, bl ade coating, dip
coating, spray coating and ot her coating nethods. The barrier resin
coating | ayer can be f oyned by appl yi ng the jcoating conposition and
drying 10 the coatinp, |forHexanple, at around 50 to 150[err]C.
Regardl ess of the presepc f¢tha eat -seal engs o | ayer, the surface of
the barrier resin coatipg|l y ] p.,4maywbe*&yb+ected to a conventi onal
surface treatnment as eg ribed in the sectidn of the base filmlayer,
where 15 necessary. | The s8rfface may, otherw sg, be partially or
entirely provided with pol yjrer | ayer (e.g. an |adhe- sive |ayer,
protective |ayer) mﬁthOJt anymsurface
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treat ment. The pol yner | ayer can be forned by a conven- 20
tional technique such as coating or |am nation. The heat - seal i ng
| ayer can be fornmed by a conventi onal process such as dry | am nation,
extrusion |am nation or coating according to the kind of
heat - bondabl e pol yner. Addi-t i7enal |y, various coating | ayers or
| am nat- 25 ing layers may be formed on the barrier conposite film
of this invention, according to the species and the use of the film
Such | ayers i ndhadte is lcllaimest iisg | ayer, :
-47- an antistatic layer, an ornanental printed filmlayer and a
reinforcing | ayer of alnyl dnbhiririesr composiiite. film whichTieempaises: a
conposite filmof the present inven- ti on shows notabl e inprovenents not
only in adhesi base fidgedayes .obn eachesr gaatc laxesr fiormete gt ligadt ayer

one side of said base film, an inorganic thin layer

5 formed on said anchor coat layer, and a barrier resin
layer containing a silane coupling agent and formed on
said inorganic thin layer.
2. A barrier composite film as claimed in claim

1, wherein said base film layer comprises any of a

10 polypropylene, a polyalkylene terephthalate or a poly-
amide.

3. A barrier composite film as claimed in claim
1, wherein said anchor coat layer comprises (i) an
anchor coat composition containing at least a chlorine-

15 containing resin, or (ii) an anchor coat composition
containing a polyisocyanate compound, and at least one
resin selected from the group consisting of a chlorine-
containing resin and a saturated polyester resin.

4. A barrier composite f£film as claimed in claim

20 1, wherein said anchor coat layer comprises (A) a
chlorine-containing resin, (B) a polyisocyanate com-
pound, and (C) a saturated polyester resin having a
glass transition temperature of -10°C to 20°C and being
substantially unreactive to the polyisocyanate compound.

25 5. A barrier composite film as claimed in claim

3, wherein said chlorine-containing resin is a wvinyl

chloride-vinyl acetate-series copolymer comprising at

| O




but also in barrier properties. Wiat is nore, the conposite filmexhibits
good barrier properties even under external mechanical force or under the
severe environnments during retorting process or mcrowave heati ng. The

barrier conposite film which ensures the- above-nmenti oned hi gh gas
barrier properties even when the coati-ngd ayer is extrenely thin, is
hi ghly transpar- ent, so that a content in the filmcan be clearly

recogni sed by sight. The conposite filns are suitable for packagi ng
materi al s or fdreaste yvinyucthlerigte mnd vinworecedtatiaidsdgnendrgr czompord a
hot -ai r ball oon. Such packaging materials are applicable to packagi ng of
f oods for m evemtsre cooking, retort-processed foods, frozen f oods,

m crowave-sterilisation, barriers for flavours, medi cal and

phar maceut i cal product $,- pledadrderecicemposittepfiidmas £laimest Hey £lajmen
used as a foodggackage“ hi gh adhesi ve properties and barrier properties
of the fil m Servhereimsald pakydseayaratieo ey HiB) ke tghecom-
deterioration or degradation of the quality of its content. As has been
descri bed, % he I’f?f‘-\%ﬂﬁ’ta"l%rﬁq dreasty) disqgyanate, JRURS Refe MkeGkle

conposite filmfor
with a molecular weight of 150 to 1,000.

7. A barrier composite £ilm as claimed in claim
3, wherein said saturated polyester resin (C) is a
noncrystalline saturated polyester with a hydroxy value

10 of 0 to 15 mg KOH/g or an acid value of 0 to 10 mg
KOH/g.

8. A barrier composite film as claimed in claim
3, wherein the number average molecular weight of the
saturated polyester resin (C) is 1 x 10* to 5 x 10%.

15 9. A barrier composite film as claimed in claim
3, wherein said anchor coat layer comprises 10 to 500
parts by weight of the polyisocyanate compound (B) and 1
to 50 parts by weight of the saturated polyester resin
(C), relative to 100 parts by weight of the chlorine-

20 containing resin (A).

10. A barrier composite film as claimed in
claim 1, wherein said anchor coat layer comprises 25 to
400 parts by weight of a polyisocyanate compound (B)
having three or more isocyanate groups per molecule with

25 a molecular weight of 150 to 1,000, and 2 to 50 parts by
weight of a noncrystalline Saturated polyester resin (C)

having a glass transition temperature of 0 to 20°C, a

"
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packlng various kinds of contents including the afore-

8 - sai d foods, nedical/pharmaceutical products, electronic
parts and ot her products. The shape of a package nmade from
the filmof the invention is not particularly restricted. The package
can be utilised as a bag (package) for a a i-d substance or a bag
(package) for a liquid substance. The food- - cont ai ni ng- bag can be
directly processed through retort treatment or m crowave heati ng.
The packagi ng matmberalaveradee molesariar wedighitorof 1 x Idbh tee Dt X®* use in
various packaging styles including contai ners such as bags or
pouches, cups, angbes hydroxryl value jofy Gdps, 10 mg KOG or |anaaikd cover s;
interliners of paper packs for sake, soy, mrin, oil, mlk, soft
dri nks aivitlare @f 0 to 10 mg KOH/g, relative to 100 parts by

weight of a noncrystalline thermoplastic chlorine-con-
5 taining resin (A) having a glass transition temperature
of 25 to 60°C and an acid value of 0 to 30 mg KOH/g.
11. A barrier composite film as claimed in
claim 1, wherein said inorganic layer is formed with at
least one oxide of a metal selected from the group
10 consisting of Group 2A elements, transition elements,
Group 2B elements, Group 3B elements, Group 4B elements
and Group 6B elements of the Periodic Table of the
Elements.
12. A barrier composite film as claimed in
15 claim 1, wherein said inorganic layer is formed with an
oxide of a Group 3B element or a Group 4B element of the
Periodic Table of the Elements.
13. A barrier composite f£film as claimed in
claim 1, wherein said inorganic layer has a thickness of
20 100 to 5,000 A.
14. A barrier composite film as claimed in
claim 1, wherein said barrier resin layer comprises a
vinylidene chloride-series copolymer or an ethylene-
vinyl alcohol copolymer.
25 15. A barrier composite film as claimed in

claim 1, wherein said silane coupling agent has at least

one functional group selected from the group consisting

e
e
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.The barrier conposite filmof the invention, whi ch is constituted

with a conbination of the anchor coat |ayer, the inorganic |ayer, and
the barrier resin |ayer cont ai ni ng the silane coupling agent,

remar kably im proves gas barrier properties as well as adhesive
strength between the base filmlayer and tfse 4 norgani c thin | ayer.
Even when subjected to external mechani cal force such as bendi ng and

crunpling, or exposed to the environnments of a high tenperature and

hum dity, duriof rethadiogene@btomt amw epoxy\groaithedn raping gmoumos te film -
di spl ays good gas barrier properties for a |long period wth maintaining

hi gh adhesi ve pysinoxyle grsatpie én meneapdee dridun.a@d aadaxyd @groap .t [ n

| ayer. Even a filmwith a thin coating |ayer ensures the gas .

- 49 - ydnyle ggoumand & (methl@anylayk gnaup .hiagh waldnHsmran

ency. Thus, the filmhas enough transparency for visual recognition

of its content al&exXy gnedwr.ul for |long-term preservation or storage

of food, pharnaceutical prod- 5 ucts, precision_electronic parts and
ot her cont énts. 16. A barrier composite film as claimed in

claim 1, wherein said silane coupling agent is a com-
pound shown by the following formula,
Y- (R)n-8iXs

wherein Y is a functional group selected from the group

10 consisting of a halogen atom, an epoxy group, an amino
groﬁp, a mercapto group, a carboxyl group, a vinyl group
and a (meth)acryloyl group; R represents a hydrocarbon
residue; and X indicafes the same or different alkoxy
group, n denoting 0 or 1.

15 17. A barrier composite film as claimed in

| claim 16, wherein the hydrocarbon residue shown by R is

a Ci1-4 alkylene group, or a Cs-s cycloalkene-C:-, alkyl
residue, the double bond of the said cycloalkene being
epoxidated, and wherein X is the same or different

20 methoxy group or ethoxy group.

18. A barrier composite film as claimed in
claim 1, wherein the proportion of the silane coupling
agent is 0.05 to 10 parts by weight relative to 100
parts by weight of the barrier resin.

25 19. A barrier composite f£film as claimed in

claim 1, wherein the thickness of the barrier resin

layer is 0.05 to 15 pm. e
I —
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The barrier conposite filmof this invention guar antees safety in

applications as a food package, because sol vents contained in a
printing ink or a lam - ~ nation adhesive, each being used for printing
or lam na- 10 tion on the barrier resin |ayer, scarcely penetrate into
the base film thus keeping the anounts -ofzgr enai ni ng sol vents very

| ow. If the resin conponent of the anchor coat | ayer S

substantially unreactive to the polyisocyanate com 15 ponent, the

resul ting anchor coat R&yer Al pamgriexdcomposite filmasdelaimesl dm bl ocki ng.
Therefore, not only the anchor coat conposition can be used again and
agai n, but cladimsd ,t whefrielim @amalid-ondiinid cdhdheeviddiekneasotTh| (pm) off eby
enhancing the productivity of the conposite film 20 The

fol | owi ng exanfrhes barxrien aesda layessaeliarive to tihe phdedinessnterimn in
further detail and should by no means be interpreted as defining the
scope of the i @fefthe inorgande layersis 0.1 to 1,500. EXAMPLES

Exanples 1 and 2
5 21. A barrier composite f£ilm as claimed in

claim 1, wherein said film comprises:

a base £ilm layer made of a polypropylene, a
polyaikylene terephthalate or a polyamide,

an anchor coat layer containing (i) at least a

10 chlorine-containing resin, or (ii) a polyisocyanate |
compound, and either of a chlorine-containing resin or a
saturated polyester resin or both of them,

an inorganic layer composed of a metal oxide and
having transparency, and

15 a barrier resin layer comprising a silane cou-
pling agent, and either of a vinylidene chloride-series
copolymer or an ethylene-vinyl alcohol copolymer,

said layers being formed in that order on at
least one side of said base film layer.

20 22. A barrier composite film comprising a base
film layer, an anchor coat layer formed on at least one
side of said base film layer, an inorganic oxide thin
layer formed on the anchor coat layer, and a barrier
resin layer formed on the inorganic oxide thin layer,

25 wherein the elastic modulus of said anchor coat layer is
0.1 x 10* to 1 x 10° N/mm?.

23. A barrier composite film comprising a base

—
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Preparati on of the Anchor Coat Conposition

- 50 - An anchor coat conposition was prepared with

usi ng the bel ow anchor coat conponents. Relative to 100 parts by

wei ght of a vinyl chloride-series copolyner (Al'), 100 parts by wei ght
of a polyisocyanate conpound 5 (Bl) -arpg 15 parts by weight of a
saturated pol yester resin (C, interns of a dry. matter, were m xed
to give an anchor coat conposition. (Al') Vinyl

chl ori de-seri efidopdlayes,. an anchor coaledldyeitadairmed pro alo.leadstd.oneDenka
1000C, a vinyl 10 chl ori de-vinyl acetate-nmaleic anhydride

copol yner; side of sgidobiase Fddmedayed 8RN HPOTGgPRige xidefthin

pol ymeri sation 430, glass transition tenperature 43 C, acid

val ue derived flay@nndiogmedaeny Bhej@nchor coat lawesut ard iy haayigr

resin layer formed on the inorganic oxide thin layer,

5 wherein said barrier resin layer has a peeling strength
of not lower than 100 g/15 mm for the base f£film layer as
measured after 30 minutes of retort treatment at a
temperature of 120°C.

24, A barrler composite film as claimed in
10 claim 23, wherein said composite film has an oxygen gas
permeability of not higher than 2 cc/m?-24 hr. and a
water wvapour permeabilify of not higher than 3 g/m?-24
hr. after 30 minutes of retort treatment at 120°C ,
provided that the base film layer has a thickness of 10
15 to 30 mm and that the coating layer comprising the
anchor coat layer, the inorganic layer and the barrier
resin layer has a thickness of 0.5 to 5 pm.
25. A barrier composite £ilm as claimed in
claim 23, wherein said composite film has an oxygen gas
20 permeability of not higher than 1 cc/m?-24 hr. at 25°C,
and a water vapour permeability of not higher than 3
g/m?-24 hr. at 40°C and 90% R.H., provided that the base
film layer has a thickness of 10 to 30 pm and that the
covering or coating layer comprising the anchor coat
25 layer, the inorganic layer and the barrier resin layer
has a thickness of 0.5 to 5 pm.

26. A barrier composite film as claimed in
—

e
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15 (Bl) Polyi socyanate conpound: Ni ppon Pol yur et hane
I ndustries, Ltd. Colonate L, an adduct of
t ol yl enedi i socyanate-trinethyl ol - propane; nonvol atile 75% by
wei ght, isocyanate content 12% 20 (C) Saturated
Pol yester Resin: Toyobo Co. ,- I#gd.-, Vylon 30SS, a pol yester
resin conprising terephthalic acid and et hyl ene glyco
as nmami n conponents; nunber average nol ecul ar wei ght 22, 000,
gl ass transiti @laism2d,amivegreiersdi® amthor coat laxhmadmprilses A8 my
KOH g Preparation of a Coating Agent To 100
parts by wei ghtchdforingepntédmeneh|nggige- (B) a polyisocyanate com-
-51 - series copolymer (Trade name: Saran Resin F 216, manuf act ured by
Asahi Chemi cal Powhdst @pdcdC) & substantialdge anrenqidivte Hatpmatad of
y-gl yci doxypropyl tri met hoxy-

polyester resin with a glass transition temperature of

5 -10°C to 20°C, and is formed with a resin composition

having an elastic modulus of 1 x 10! to 5 x 102 N/mm2.

27. A barrier composite film as claimed in
claim 1, wherein the other side of the base film layer
or the surface of the barrier resin layer is covered

10 with a polymer layer.

28. A barrier composite £film as claimed in
claim 27, wherein said polymer layer is a heat-sealing
layer.

29. A process for producing a barrier composite

15 film which comprises forming an anchor coat layer, an
inorganic thin layer, and a barrier resin layer contain-
ing a silane coupling agent on at least one side of a
base film in the order of reference.

30. A process for producing a barrier composite

20 film as claimed in claim 29, which comprises forming a

polymer layer on the coating layer or the other side of

the base film.

—
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silane (i.e. 3-glycidyloxypropyltrimethoxysilane) (Trade nanme: TSL 8350,
manuf act ured by Toshiba Silicone Co., Ltd.). The mi xture was dissolved in
a nt xed sol vent of t ol uene/tetrahydrofuran (1/2 by weight) to give a

coat - ing conposition for a barrier resin layer with a resin
conlentration of 15% by wei ght. The vinyl i7gene chl ori de-series copol yner
I's a copolynmer conprising 85- nmol % or nore of a vinylidene chloride
nononer as a nain conponent, and at | east one species selected from
acrylic acid, nethyl nethacryABSTFRACTMOFhIEEy DISCLOSURE as a conononer.

On one surface of a 12-[err]mthick biaxially ori- ented polyethylene
terephthalate film (PET), the above anchor coat conposition was applied in
such a manner as to forma dried layer in a thickness of 0.3 pm After

t he conposition had drRedaryien icopposiitee fildpoeomprisesoq basgy &ilwas
deposited in a thickness of 500 A as the inor%énic | ayer by vacuum

deposi ti on und@&n angher|ogt Jayer.opsy dporganiq,diagyersisods as dapour
source. The coating conposition was applied on the inorganic |ayer using
a bar coafer $31licon OFLGH lAYeTay &t & pating dayerncontaining a

silane coupling agent and a barrier resin (e.g. a
vinylidene chloride-series copolymer, an ethylene-vinyl
alcohol copolymer), the 1ayefs being formed on at least
one side of the base f£ilm in the order of reference.

10 The anchor coat layer can be made of (A) a chlorine-
containing resin such as a vinyl chloride-vinyl acetate
copolymer, (B) a polylsocyanate compound, and (C) a
saturated polyester resin having a glass'transition
temperature of ~10°C to 20°C and being substantiélly

15 unreactive to the component (B), A heat-sealing layer
may be formed on the surface of the coating layer or the
other side of the base film. This composite film pfo-
vided with the inorganic layer can avoid a loss of its
adhesive properties and barrier properties even under

20 severe conditions such as retort treatment.

This Sheet Has Been Replaced
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0.5?[err]n1(Exaane 1) or 2.5 pm (Exanple 2). The coated

an. oven for 30 seconds at 105[err]Cto forma barri‘er resin |layer. A

filmwas dried in

conposite filmwas thus : . 52

obt ai ned. _ Exanpl e 3 To 100 parts by§ WERIAMCENENT SHEET
vi nyl i dene chl ori de- series copolyner (Trade nane: SafapRestf-F—216
manu- 5 factured by Asahi Chem cal Induystry Co., Ltd.) was @d

1.0 part by weight of y-am nopropyltriethoxysilane (i.e. §F§ 0cT 1997
3-am nopropyl tri et hoxysilane) (Trade nanme: TSL 8331, . e

Toshi ba Silicone Co., Ltd.). BARREER ngOMPOSITEOFRPLMSti on f a barrier

resin layer with a 15-weight- 10 percent resin concentration wWas—obtatred

by di ssol vi ng t heANR: sAI| NEFHOD KOR r BROPUGING xXEHE sBAMENt  of
~toluene/tetrahydrofuran (1/2 by weight).

10

15

20

25

FIELD OF THE INVENTION

The present invention relates to a barrier
composite f£ilm which has prominent gas barrier proper-
ties against water vapour, oxygen and aromatic compo-
nents and which is suitable for a f£ilm for dried food
preservation, a film for retort treatment or microwave
heating of food, a packaging film for pharmaceutical
products and precision electronic parts, a film for
production of a balloon or a hot-air balloon and a £ilm
for other applications, and a method for producing the

barrier composite film.

_ BACKGROUND OF THE INVENTION

Conventional technologies have éuggested that a
barrier property of a base film can be improved to a
great extent by coating the base film with an inorganic
oxide thin layer. Further, a fesin layer provided on
the inorganic oxide thin layer imparts heat-sealing
properties to the barrier film and protects the inor-
ganic oxide thin layer.

For instance, Japanese Patent Application Laid-
open No. 237940/1988 (JP-A-63-237940) discloses a com-
posite film which comprises a metal oxide thin layer of

indium oxide or tin oxide formed by sputtering, and a




Except for forming a dry coating layer in a t hi ckness %tngﬁQ@QV?%QEET

application of the coating conpo- -15 sition onto an inorjgan

conposite fil mwas produced in.the sane manner as in |Exp nBIe 1.

Exanpl e 4

chl oride-series copolynmer (Trade nane: Saran Resin F 20 2

Added to 100 parts by weight of a vijnyl i 4&8&LT 1897

manuf actured by Asahi Chem cal Industry-C& ,- Ltd.) way 1.0 part by
wei ght of vinyltrinmethoxysilane (Trade nanme: TSL 8311 l.manufactured by
Toshi ba Silicone Co. Ltd.). The m xture was dissolved in_a m xed

sol vent of

he?%f%%ﬁ%%?%t}%%?Er%ﬁuﬁaneEEYéeB9 REPQN@F“FOCQPQQYEeEbQF

I ng conposition for a barrier resin layer with a re ntration
HIFRER

of 15% by wei ghee liKe formed t%@%%ﬂ$05|QGPPPFﬁﬁw8§tﬁP6d688

manner

& sane
n Exanpl e

1, except thatL?%%‘ﬂ??%dN?ay%?zﬁ?sfhasg (JP"A'1‘§82435) and §apanese

10

15

20

25

Patent Application Laid-open No. 202436/1989 (JP-A-1-
202436) disclose packaging materials for microwave
heating or for retort-processing in which the surface of
a base film is covered with a vapour-deposited layer of
silicon oxide, and either of a heat-sealing layer or a
protective layer, the heat-sealing layef being formed by
lamination of a polypropylene f£ilm or other heat-sealing
resin films, while the protective layer being formed by

lamination of a £ilm or coating of a thermosetting

" resin.

However, where a polymer layer is formed by
extrusion-lamination process, the barrier property of a
film is terribly deteriorated because the heat and the
external mechanical force generated during the process
cause a crack or defect on the inorganic thin layer. A
dry:lamination process for film-lamination is also
affected by external mechanical'force during the lamina-
tion of films or the coating of an adhesive agent, and
thus is likely to damage the inorganic thin layer formed
on the base film. In the case of a coating process
utilised in the formation of a protectiwve layer on an
inorganic thin layer, external mechanical force in-
stantly destroys'an inorganic thin layer only to give

critically decreased barrier properties, not to mention



coating conposition forned on an inorganic |ayer had a t hi ckness of

0

2.5 pm Exanple 5 5 : To 100 parts by Vel '
vi nyl i dene chl ori de- series copol ynmer (Trade nane: \,ak‘galt-%%\ﬁﬁﬂFsﬂggT

manu- factured by Asahi Chemical Industry Co., Ltd.) s added

1.0 part by weight of y-nercaptopropyltriethoxysilane w[(aTz &d@ 01ai8s7
TSL 8380, manufactured by Toshiba Silicoge_ 10 Co., Ltd.)]. | A éoating
conposition for a barrier resin | ayer with a 15-wei ght-percent resin
concentrati on was . obtained by dissolving the resultgnt mxture in a
m xed SH ats rded uetiietsnlyacof ofaa bdse hyyeeighUapanese.
Exanple 6 15 To 100 parts by weight of an ethyl ene-vinyl

al cohol copolpatint HmsieLdetton Suaid+ opéh, NoanLatsay2d92 (JP-By4N ppon
Synthetic Chem cal Industry Co., Ltd.) was added 1.0 part of

y- gl yci doxyprioigd37) reisckosesd anclaminaté Tfadeanhadlod8Lh8830g Angabdct ur ed
by Toshiba Silicone 20 Co., Ltd.). The m xture was dissolved in a m xed
sol - vertamfiewmtmrdpeopy cagains€ Mdlbymwenghhydrgdges gps. whichajned
was a coating conposition for a barrier resin
5 is produced by forming an undercoat layer of a two-
component curable polyurethane or the like on a film,
providing an inorganic oxide thin layer on the undercoat
layer, and coating the inorganic oxide thin layer with a
vinyl chloride-vinyl acetate copolymer, a polyamide, a
- 10 polyester or an acrylic resin, or with a hot-melt coat-
ing composition. '
Japanese Patent Appliqation Publication No.
'18395/1996 (JP-B-B-i8395) discloses a vapour-deposited
film which comprises a base film, a mixture layer of a
15 two-component curable polyurethane and 5 to 30% by
weight of a vinyl chloride-vinyl acetate copolymer
formed on the base film, and a vapour-deposited layer of
a metal oxide such as magnesium oxide deposited on the
mixture layer. This literature teaches the use of a
20 reactive two-component curable polyurethane composed of
a polyol component and a polyisocyanate compound for
prevention of permeation of water, a;a the use of a
vinyl chloride-vinyl acetate copolymer for enhanced
adhesive properties of the vapour-deposited layer.
25 , Japanese Patent Application Laid-open No.
131590/1993 (JP-A-5-151590) discloses a laminated film

produced by depositing a silicon oxide thin_laver on at

This Sheet Has Been Replaced
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layer with a resin concentration of 12% by wei ght. A~conposite

filmwas obtained in the same manner 25. as in Exanple 1, <ﬂﬂ§ﬁMCENENTTSHEET
coating conposition was applied.to an inorganic |ayer s¢ +-O—gH-\e

the dried | ayer a thickness of 4.0 pm

- 54 - Exanples 7 and 8 The foll ow phg 3 0CT 1997
pol yi socyanat e conpounds were empl qyed as a conponent pf Lhc aReher

coat conposition i nstead of the polylsocyanate conmpound used in

Exanpl e 5 1. Conposite filnms were produced in the sane mammmer—as

¥ oen oy AR 19 AEHETER e tpa chBhoRo LRI O
hexanethylenqﬂé&&gcaﬁngtgilane coupling agent having an amino group
in the terminal, and laminating a resin layer having an
acid anhydride group on top of the layers. Japanese
5 Patent Application Laid-open No. 239537/1991. (JP-A-3-
239537) discloses a laminated film which comprises a
base film, a first transparent layer of silicon oxide, a
second transparent layer of a silane coupling agent, and
another transparent layer of a pressure-sensitive or
10 heat-sensitive adhesive layer laminated in this order on
the base film.

These composite films can improve adhesive
strength between the base f£ilm and the inorganic oxide
thin layer. However, a composite film which shows high

15 adhesive properties and barrier properties in an ordi-
nary state (i.e. a film before subjected to retort
treatment) still fails to retain good barrier properties
as well as the adhesive properties between the base £ilm
and the inorganic oxide thin layer, when used as a film

20 for retort treatment. It is impossible for these films
to keep, after'retort treatment as well as in an ordi-
nary state (before retort treatment), the adhesive
properties between the base film and the inorganic oxide
thin layer and the barrier properties at high standards

25 or levels. Moreover, the tackiness of the coated layer
of a reactive two-component curable reéin composition

tends to cause blocking, making winding and rewinding of



trihethylolpropane;-nonvolatile 75% by wei ght, -S-eCyarat
. hm@@ﬁ(md _SHEET

content 15% Exanple 8: - - . (B3) Pol yi socyanaREP

15 Huel s AG Bestanate T1890L, a triner of isophorore

di i socyanate; nonvol atile 70% by wei ght, | socyanat eqeoEN19972%
Exampl e 9 Except for using the foll ow ng anchor c%ét 20
conposition, a conposite filmprovided ywth a 2.5-[errjm - Thi CK
barrier resin coating | ayer was obtained in the same nner as in
Exanpl e 2. Anchor coat conposition (on a dry natTer basls):
(Al') 100 parn¥l bghheriphe: ofFinpdidensl chhbriddeseri®s resins sagidheds

copol yner of Exanple 1 (B1) 45 parts by weight of the

pol yi socyanapelyvinylidene cbhpoided.of winwpidene chloride-vinyl

chloride copolymer, a vinylidene chloride-acrylonitrile
coﬁolymer, a vinylidene chloride-(meth)acrylate copoly-

5 mer, etc.; styrenic resins such as polystyrene, a
styrene-acrylonitrile copolymer, a styrene-
acrylonitrile-butadiene copolymer, etc.; polyvinyl
alcohol; polyamideimides:; polyimides; polyetherimides;
polycarbonates: polysulfones; polyethersulfones;

10 poly(ether ether ketones); polyarylates; polyphenyiéne
sulfide; polyphenylene oxide; polyparaxylene; poly-
acrylonitrile; fluororesins such as polytetra-
fluoroethylene,.polytrifluorochloroethylene, an ethylene
fluoride-propylene copolymer, etc.; cellulosic polymers

15 such as cellophane; rubber hydrochloride; and copolymers
containing the constituents of the above-mentioned poly-
mers. These polymers can be used singly or in combina-
tion.

The base film layer may ébntain a variety of

20 additives, for exampie, stabilisers such a§ antioxi-
dants, ultraviolet absorbers, heat stabilizers, etc.;
antistatic agents such as cationic, anionic, nonionic or
amphoteric antistatic agents; nucleating agents; hydro-
carbon polymers such as styrenic resins, terpene resins,

25 petroleum resins, dicyclopentadiene resins, chmarone
resins such as a chmarone-indene resin, phenolic resins,

rosins and their derivatives, and the corresponding



-55 - (C 9 parts by weight of the saturated pol yesge
of Exanple 1 Exanpl e 10 ‘ Except for using th
anchor coat conposition, a conposite filmwitha 2.5-pmt
resin coating |l ayer was obtained in the sane manner as in
Anchor coat conposition (on a dry matter basis): (A2)
wei ght of a vinyI chl ori de-series - leopol yner .

Kogyo Co. Ltd Denka 1000CM a ~vinyl chloride-vin

a)

-

Ni ¢

|

Exa 2
100 paeq €1 1997

&ﬂmaamaﬁ “SHEET

,t\ Ud.l‘ IIEI

S by
TRT—RKagaku
acetate-mal ei c

acid copol chlorine content 48.8% average pol ymwerisation
degree 430, gF%QEOS?BEEPﬂlSGS#éﬁﬁeP&?§¢éG¢§QSS- fillersci drardlaws deri ved

) 150 parts by

fromnmal ei c anﬁ%drlde about

wei ght of the¥

parts by melght f the

10

15

20

25

25i SBEY aftst Bigher fa@&wpé&alﬂl @F“il'_ﬂa@@npg@-@er fathy 22.5

aturat ed pol yester
acids or tﬁe&r sa ts? h%gher fatty acid esters, natural

waxes of mineral or vegetable origin, and synthetic
waxes such as polyethylene; particulate lubricants
inclusive of finely ‘divided mineral lubricants such as
silica-series powders and alumina-series powders, and
finely divided organic ;ubricants such as polyethylene-
series powders and acrylic powders; and coloring agents.
The light transmittance of the base film layer
can be selected as desired. From the standpoint of a

sufficient visual access to the contents and an accept-

able appearance of the packaged product, the total light

transmittance uﬂder white light is generally not lower
than 40%, preferably not lower than 60%, and more pref-
erably not lower than 80%. |

The base film layer is preferably made up of
olefinic polymers (particularly, polypropylene-series
pblYmers). polyesters (particularly, polyalkylene te-
rephthalates such as polyethylene terephthalate), poly-
amides, styrenic polymers, ethylene-vinyl alcohol
copolymers, polycarbonates, polyacrylonitriles or the
like. Among these, the olefinic polymers, polyesters
and polyémides are particularly desirable in terms of
transparency, mechanical strength and packaging quality.

As a food packaging material suitable for retort

treatment or microwave heating, preferred materials



resin of Exanple 1 Exampl e 11 . To 100 parts by gt —of—=
vi nyl i dene chl oride- series copolyner (Trade nane: Saran Reg%ﬁ%ﬁgim§ﬁT'SHEET

Asahi Chemical Industry Co., Ltd.) was added 0.2 part by \eignt of

y- gl yci doxypropyl tri met hoxysilane (i.e. 3- 2 GLT 1997
gl yci dyl oxypropyl tri met hoxysi | ane) (Trade nane TSL 8350; Foghi ba Sl cone
Co., Ltd.). The mixture was 21 56

di ssolved in a mxed solvent of toluene/tetrahydrofuran (1/2 by

2 resi b concARTGn Rt Acad *1L f”fgﬂrean%acf” eregh bt e 1 m
appl | cati on & E#f“etrﬁn”ﬁ%”iﬁfﬁ{‘qe?@cﬂc%%w%ﬁﬁﬁi St SN g ayer
wth a _ J]oma ecS Scaoztbo%:ﬁlpénaoélﬁ] Arpcf) rﬁ?@igozl:?é@ﬁtmdlng acid
| anhydrides; succinic acid, glutaric acid, adipic acid,
5 azelaic acid, sebacic acid and other aliphatic carbox-
ylic acids and the corresponding acid anhydrides. The .
polycarboxylic acid component may practically be
phthalic acid, isophthalic acid, terephthalic acid and _
other aromatic dicarboxylic acids and the corresponding
10 acid anhydrides:; or adipic acid, azelaic acid, sebacic
acid and other saturated aliphatic dicarboxylic acid.
The hydro#ycarboxylic acid includes B-hydroxypropionic
acid and B-hydroxybutyric acid.
As the polyhydric alcohol .components, there may
15 be exemplified ethylene glycol, propylene glycol,
trimethylene glycol, 1,3-butanediol, 1,4-butanediol,
1,5-pentanediol, 1,6-hexanediol, neopentyl glycol and
.other aliphatic dihydric alcohols; diethylene glycol,
triethylene glycol, tetraethylene glycol, dipropylene
20 glycol, tripropylene glycol, tetrapropylene glycol,
polytetramethylene ether glycol and other polyoxy-
alkylene glycols: glycerin, trimethylolpropane,
trimethylolethane, pentaerythritol and other aliphatic
polyhydric alcohols; cyclohexanediol, a hydrogenated
25 bisphenol A and other alicyclic polyhydric alcohols;
bisphenol A-alkylene oxide adducts, such as 2,2-bis(4-

dihydroxyethylphenyl)propane and 2,2-bis(4-dihydroxy-



Exanple 12 10 To 100 parts by. weight of a vinylidene chloride-
series copolynmer (Trade nane: Saran Resin F 216, ' manuf
Asahi Chemical Industry Co., Ltd.) was added 5.0 parts BREPWAGKNAENDISHEET
y- gl yci doxypr opyl - trimet hoxysilane (i.e.

3-gl yci dyl oxypropyl tri met hoxy- 15 silane) (Trade nane: TIL 83203-. acT 1997
manuf act ured by Toshi ba Silicone @ ,-Ltd.). The m xt g v '
di ssolved in a m xed sol vent of toluene/tetrahydrofuran ttr2-by

wei ght) to give a coatin osition for a barrier regsin |ayer
with a resin concentration @fBS%B‘%Qr;yP QfeigHt DISGLOSURE A TOTPOSTTE 1T

was provided in the sanme manner as in Exanple 1, except that the dry
| ayer of BARRTBRt{ COMPOSITEn IBM’ i NPRO AME

t hi ckness of 2.5 pm ple 13 ‘ . fo S|ng t he
fol | owi ng anchor coat barrl%ﬁ) q%%ﬁ? %iiﬂnﬁﬁﬂ??%ﬁ??li1€?fﬁ gifm
ﬁaﬁngr}thICkégﬂehchor coat 1£§§¥f‘éﬁ”%ﬁofganfer1§€§r°§£ahn§g En the same.

5 silicon oxide layer, and a coating layer containing a
silane coupling agent and a barrier resin (e.g. a
vinylidene chloride-series copolymer, an ethylene-vinyl
alcohol copolymer), the layers being formed on at least
one side of the base £ilm in the order of reference.

10 The anchor coat layer can be made of (A) a chlorine-
containing resin'such as a vinyl chloride-vinyl acetate
copolymer, (B) a polyisocyanate compound, and (C) a
'saturated poljester resin having a glass transition
temperature pf -10°C to 20°C and being substantially

15 unreactive to the domponent (B). A heat-sealing layer
may be formed on the surface of the coating layer or the
other side of the base film. This composite film pre-
vided with the inorganic layer can avoid a loss of its
adhesive properties and barrier properties even under

20 severe conditions such as retort treatment.



- 57 - as in Exanple 2. Anchor coat conpp P
dry matter basis): (Al') 100 parts by weight of the SHE@PL%@[W@TQSﬁE
chl ori de- series copolynmer of Exanple 1 5 (Bl) §? Qa S
by wei ght of the polyisocyanate conpound of Exanpl ¢ UN 1998
Exampl e 14 Except for using fhe follow ng anchpr roar
conposition, a conposite filmwith a 2.5-pmthick bar- 10 f[ier resin
coating |l ayer was obtained in the sane manner as in Exanple. 2

Anchor coat COHHQ%'Eh@“cGQ@iﬁgdhinﬂ%&%e%h@aﬁé%blopment of HH%Blé%JFR”tS by
wei ght of the polyisocyanate conpound of Exanple 1

(© 9 parts byrvpeghiesf tthSéﬁu&ﬁbeﬁbﬂﬁé%ﬁ%hQ&oned films, ﬂﬁﬁ%dﬁrﬂ

Exanple 1 Exanpl e 15
a film as produced by lamlnatlng or coating a vinylidene
chloride-series resin or the like onto an inorganic
oxide thin layer provided on a base film, have limited
adhesive properties of the inorganic oxide thin layer to
the base film. Besides, when these films are utilised
as a packaéing material to be subjected to external
mechanical strength or as a packaging material to be
exposed to a high temperature/high humidity environment,
it is impossible to expect high adhesive properties and
high barrier properties which can last for a long pe-
riod. In particular, the adhesive properties and the
barrier properties of these films decline crucially
when exposed to severe conditions such as a boiling
process or retort treatment process (retorting process).

Japanese Patent Application Laid-open No.

86539/1991 (JP-A-3-86539) discloses a retortable packag-
ing film which is produced by coating the surface of a
base film with a reactive two-component curable resin
composition composed of a polyisocyanate compound and a
saturated polyester polyol and forming a silicon oxide
thin layer on the coated surface. Disclosed in Japanese
Patent Application Laid-open No. 278946/1991 (JP-A-3-
278946) is a packaging material for retort treatment-
applications which comprises an anchor coat layer, a

metal oxide thin layer and a heat-sealing layer provided



A cBnposite fil mwas produced in the sane manner as in U
except for applying the coating conpo- 20 sition of Exanpl5¥§gﬁéggﬁﬁéffﬁgﬁT

i norganic layer in order to give a 5-pmthick dry |ayer]. -
Exanple 16 A conposite filmwas obtained in the jsape] Sadie 1325
as in Exanple 1, except for applying the coating conpo- 25 sition of
Exanple 1 onto an.inorganic |ayer to give a dry layer g thickness of
10 pm Exanpl e 17 _ -..58 -

Form ng an al b Hik SAGs UhpHif -SUHERES] Eca| AaFaahREeF ayelapAigse

L ckness of BAPBR: A L LRELHIT BEPRSLLLOnUI0PE DY aEHMD Pl 810l 1)
173137) diséloses a laminate for a balloon having a good
barrier propérty against helium and hydrogen gas, which
is produced by forming an undercoat layer of a two-
component curable polyurethane or the like on a film,
providing an_inorganic oxide thin layer on the undercoat
layer, and coating the inorganic oxide thin layer with a
vinyl chloride-vinyl acetate copolymer, a polyamide, a
polyester or an acrylic_resin, or with a hot-melt coat-
ing composition.

Japanese Patent Publication No. .

18395/1996 (JP-B-8-18395) discloses a vapour-deposited
film which comprises a base film, a mixture layer of a
two-component curable polyurethane_aﬁd 5 to 30% by
weight of a vinyl chloride-vinyl acetate copolymer
formed on the base film, and a vapour-deposited layer of
a metal oxide such as magnesium oxide deposited on the
mixture layer. This literature teaches the use of a
reactive two-component curable polyurethane composed of
a polyol component and a polyisocyanate compound for
prevention of permeation of water, and the use of a
vinyl chloride-vinyl acetate copolymer for enhanced
adhesive properties of the vapour-deposited layer.
Japanese Patent Application Laid-open No.
131590/1993 (JP-A-5-131590) discloses a laminated film

produced by depositing a silicon oxide thin layer on at



Exanpl e 18 A conposite fil mwas produced in the sane TENNer——as—-f
Exaggle 2, except for usrﬁg a biaxially ofiented nylon 6 fil mi SLﬂEMiﬂﬁHkFT
in thickness, instead of the polyethylene terephthalate film (PET)™
Exanpl e 19 A conposite fil mwas produced in the sane npay gg;g
Exanpl e 2, except for using a biaxially oriented polypropyl ene f|In1( Py
20 pmin thickness, instead of the polyethylene terephthalate m(PET) T
Conpar ative Exanple 1 On one side of a 12-pmthick bjaxially

It
)

oriented polyethylene terephthalate film silicon oxide vapour-  déposiTed

layer was depospreitlilsst g i dotgenbeat @yl ofNthe bArgieespropez®ied, by
vacuum deposition under a vacuum of 5 x 10[err] Torr using Si O as a vapour

source to give evexoipasiéetéihal mechafDopdr fbrve Eyehphe Bending and
W thout using a silane coupling agent, a conpos- ite filmwas obtained in
t he same mannercasnplingaa@t® on.the film or when the film is exposed

to severe conditions, namely, a high temperature and

high humidity environment due to retort treatment,

microwave heating or the like.

It.is a further object of the present invention
to provide a barrier composite film which can preserve
its content for a long time while preventing deteriora-
tion or loss of its quélities, owing to its high adhe-
sive properties and high barrier properties, and a

method for producing the film, no matter how thin the

coating layer may be.

Still another object of the present invention is
to provide a barrier composite film in which the amount
of a remaining solvent is remarkably small after print-
ing or lamination, and a method for producing the same.

It is a still further object of the present
invention to prévide a composite £ilm and a production
method thereof which can make efficient use of an anchor
coat composition and can ensure good productivity.

Yet another object of the present invention is
to provide a barrier composite film which has high
transparency and clear visual accessibility to its
content and is useful for a packaging film for food.
medical and pharmaceutical products, precision elec-

tronic parts, etc., and a method for producing the f£ilm.



Cbnparatlve Exanpl e 3 W t hout u5|ng a silane cou
conpos- ite filmwas obtained in the Same manner as in ) &EELH)EMFNTZ SHEET
Conpar ati ve Exanple 4 Except for using the follo —--GOal.
conposition and applying the coating conposition pre- parie ngggqfﬁg 1
to forma dry layer of 2.0 pm a conposite film providedwith

resin coating | ayer was obtained in the-sgnme nmanner as i anpte—i-
Anchor coat conposition (on dry nmatter basis): (Al') 300 pgrt§ byf“
wei ght of the vinyl chloride- series copol yner of Examptet—S—9

parts by weight of the s¥herainvenporgesfethecpresent inverdfidmxdmplee 1
worked intensively to achieve the above objects, aqd
found that a film cémprising a base film, an anchor coat
layer provided on the surface of the base film, an
inorganic layer formed on the anchor coat layer, and a
coating layer formed on the inorganic layer by applying
a coating_composition containing a siléne coupling agent

and a barrier resin can improve not only the adhesive
properties of the inorganic layer to the base film layer
but also the gas barrier properties, the gas barrier
properties being unaffected by extasrnal mechanical
strength or a high temperature/high huﬁidity environ-
ment. The present invention is based on the above
findings.

The barrier composite film of this invention is
constituted with a base layer, an anchor coat layer, an
inorganic layer, a barrier resin layer containing a
silane coupling agent, wherein at least one side of the
base f£ilm 1ayer:is coated with the other layers in the
order of reference. The base film layer can be formed
with various polymers such as an olefinic polymer, a
polyester and a polyamide, to name a few. The anchor
coat layer can be constituted with for instance, a
resin composition at least containing a chlorine—con-
taining resin, or a resin composit:ion comprising a poly-
isocyanate compound, a chlorine-coztaining resin and a

saturated polyester resin. The in:zrganic layer com-




Conparative Exanples 5 and 6 ' Conposite fil s wer erprogueced—r

i he sane nanner

as in Exanple 2, except for using the fol (ﬂﬁ%@CEMﬁH SHEET

conponent curabl e pol yuret hane adhesives in place of the Anghor—coat
conposition of Exanple 1. Conpar ati ve Exanpl e 5: 8 JUY 108
Two- conponent curabl e pol yur et hane adhesi ve (ACl); AN aAdﬁor a?
conposition conprising (i) a pol-ydtbher pol yol (Toyo} Mortormr——to:

Ltd., Adcoat

AD76H5, hydroxyl value 38 ng KOH g, gljass transi-

E'TSSJ emperat ur ¢ 200 e L, A0 1)@ AY AUV o o grear TRIE™

polyurethane adggg&atlv 85¢aqgeatment TS Iﬁﬁ“ﬂrQRé§E§{h§§ﬁ§%g 9# a

conprising (i)

%ggss -linking reaction. Therefore, it is advantageous

in the present invention to use a soft and substantially
unreactive saturated polyester resin. When the poly-
isocyanate compound (B) and the soft and unreactive
saturated_polyester resin are used in combination,
blocking properties of the anchor coat layer can be
improved owing to the chlorine-containing resin (A).

It should be understood that the term "substantially

unreactive" is interpreted as not generating a cross-

linked and hardened product. Explanatibns of the

chlorine-containing resin (A), the polyisocyanate com-
pound (B) and the saturated polyester resin (C) are to
follow. |

[(A) Chlorine-containing Resin]

The chlorine-containing resin includes a homo-
or co-polymer (a copolymer formed with a chlorine-
containing monomer and a copolymerizable monomer) of a
chlorine-containing monomer, a graft copolymer as pro-
duced by graft copolymerizing a chlorine-containing
monomer, a chlorinated polyethylene, a chlorinated poly-
propylene and other chlorinated polyolefins, typically
speaking.

The chlorine-containing monomers, which include
vinyl chloride and vinylidene chloride, to name a few,

can be used alone or in combination. A preferred

60




A et s ms s e

of a polyester polyol (Toyo Morton 5 Kﬁﬁw:tu¢MTarkET'

parts by wei ght

Adcoat AD335AE, hydroxyl value 85 ng KOH g, gl as$ ?FaHSJL.Qn
tenperature -15[err]C) and (ii) 5 parts by weigh

pol yi socyanat e conpo- nent (Toyo Morton Co., Ltd EFAT rbj’gvﬂ
Conparative Exanple 7 10 A coating conposition with F2S+h
concentration of 15% by wei ght was pr2pared by addi ng 1.0 part by

Tl Q22N

wei ght of y-glycidoxypropyltrinethoxysilane (Trade nane: FSE—835605

Toshiba Silicone Co.,_ Ltd.) to 100 part

ht of a vinyl

chl ori de-series EERRN%@E#“¥%bBF%E¢%§edaHQSOtBQr"FWQmagthBBﬂ¥hY?ré§ed as

t he anchor coat

coqggnent i n Exanpl e 1 (Denki Kagaku Kogyo Co., Ltd.
?+%i n which does not own the barrier propertles as

Denka 1000C:
defined in this specifi and dISSO|VI t he m xture in a_m xed
sol vent of toluene/tetrgﬁﬁﬂ {R%HQHFPQﬁF Lin9e?HnEypping remained

conposite film
conposition ont

IR Z@%'@’%%@oxvf TS, B, JORBRTARYSI RyEPhAds

thickness of 2.50W ponocarboxyPIPAUH L Vn?allrzxggp(lemp.lg.oyed as a terminal

sealing agent.

A desirable polyéster_;ggig is usually a polyester .
except a homopoly(alkylene terephthalate). It may
practically be (Cl) a noncrystalline (amorphous) polyes-
ter or a copolyester which is soluble in an organic
solvent (e.g. a noncrystalline linear polyester or a
copolyester). Such polyester resins ihclude, for in-
stance, a polyester containing an aromatic ring derived
from an aromatic polycarboxylic acid such as tere-
phthalic acid, phthalic acid and isophthalic acid (e.g.

an oil-free aromatic polyester), and (C2) a thermoplas-

'~ tic elastomer comprising a poly(alkylene ether glycol)

unit [e.g. poly(tetramethylene ether glycol) unit] as a
soft segment, aﬁd a poly(alkylene terephthalate) unit
Te.g. poly(ethylene terephthalate) uﬁit, poly(butylene
terephthalate) unit] as a hard segment. The saturated
polyester resin (Cl) includes modified polyesters or
copolyesters [modified poly(alkylene terephthalate)]
prepared by partial replacement of the alkylehe glycol
and/br terephthalic acid unit of a poly(alkylene tere-
phthalate) with a different diol (e.g. diethylene gly-

col, triethylene glycol and other soft diol components)



25 A coating conposition with a 15-wei ght-percent ...
concentration was prepared by adding 1.0 part by wei ght #f: phe
pol yi socyanat e conpound used in Exanple 1 .
REPLACEMENT SHEET as a conponent of the anchor coat
100 parts by weight of the vinylidene chloyide copolymer
Exanple 1 as a conponent of the coating conposi - tion, and
resultant mxture in a m xed sol vent of toluene/tetrahydrfofuran (1/2 by

wei ght) . and/8rCAMa9ehrBoki1TNa%: iR QI dHEHAEL &

Exanpl e 1, except tor applying the coating conposition on an’inorbanic

layer to give apRthaleer hetilhi akipi@’ Wdid)el -and isophtHAVIEMEBS-based

perneabilities and water -vapour perneabilities of the conposite filns

obt ai ned i n Exapblygkesrandofpiiaialy L& dphaiialac iRl neas W efll yesier t he
(e.g. ethylene glycol) as main components.

The saturated polyester resin is clearly distingpished
from polyols (e.g. polyester polyols, polyether polyols,
acrylic polyols) used as a component of a two-component
curable adﬁ;sive in combination with a polyisocyanate
compound. On the one hand, the.polyol constituting the
two-componeﬁt curable adhesive usually has an OH valus
of not less than 40 mg KOH/g for a cross-linking reac-

- tion with the polyisocyanate compound. ' On the other
hand, the saturated polyester resin is, similarly to the
chlorine-containing resiﬁ, substantially unreactive to
the pplyisocyanate compound. The OH value of the satu-
rated polyester resin is about 0 to 15 mg KOH/g, pref-
erably about 0 to 10 mg KOH/g, and practically about 0
to 5 mg KOH/g. The acid wvalue of the saturated polyes-
ter resin may be, for example, about 0 to 10 mg KOH/g.
preferably about 0 to 7 mg KOH/g and practically about 0
to 5 mg KOH/g.

| In the present invention, it is advantageous to
use a soft and unreactive saturated polyester resin in
order to retain both the adhesive properties between the
base film layer and the inorganic layer and the barrier
properties at high levels, whether or not the film is

exposed to severe conditions such as retort treatment.



fol'lowi ng conditions. In order to evaluate the change in g&:
.properties due to external nechanical force, oxygen gas pe
wat er - vapour perneabilities were also neasured after the f§l
crunpl ed once by hand. Oxygen gas perneability: Tﬂé?mﬁhm§§3
were neasured by the isobaric-nmethod (instrument: Mrcon' si OXYTRAN TW N)

at 20[err]C, 65% R H., expressed in a unit20f-cc/nferr] 24 hr.
WAt er - vapour perneability The val ues were neasur by _nmeans_of an

instru- ment (Morcon's PERVATRAN W 200) at 40[err]C, 90% R H., expressed

in a unit of g/ npberpwavehheating by appicppwpaecaprven of Fheediikeanple, a

heat -sealing |ayer was provided on the coating | ayer by the dry

- 62 - The inorganic substance forming the inorganic
layer is preferably an inorganic substance capable of
forming a thin and transparent layer. Such an inorganic
substance includes, for example, Group 2A elements of
Periodic table.such as beryllium, magnesium, calcium,
strontium, barium, etc.: traﬁsition elements such as
titanium, zirconium, ruthenium, hafnium, tantalum, etc.;
Group 2B elements such as zinqL_etc.; Group 3B elements
such as aluminum, gallium, indium, thallium, etc.; Group
4B elements such as silicon, germanium, tin, etc.; and
Group 6B elements such as selenium, teilurium, etc.; and
1norgan1c compounds containing these elements, such as
the oxides, halides, carbides and nitrides. These
inorganic substances can be employed singly or in combi-
nation.

The preferred inorganic substance includes,
among others, Group 2A elements such as magnesium,
calcium, barium: etc.; transition elements such as
titanium, zirconium, tantalum, ruthenium, etc.; Group 2B
elements such as zinc; Grbup 3B elements such as alumi?
num, indium, thallium, etc.; Group 4B elements such as
silicon, tin, etc.; Group 6B elements such as selenium;
and the oxides of these elements. The inorgaﬁic layer
is most preferably formed of one of Group 3B or Group 4B

elements or its oxidé.

Among the inorganic substances mentioned above,



g e

| ami nati on nmethod. The heat-sealing |ayer was forned by appé VIERGASEAENT SHEET |
am nating adhesive (Toyo Morton Co., Ltd., Adcoat AD- 810/ GATF RTS8 grwsmm v ey

t wo- conponent curabl e poly- urethane-series adhesive) on t;eg o} @lg@%sh 1
in such a way as to forma dried | ayer of about 2 pm and tihd e@h ‘DA% t+H

a seal ant (Cenesea C153#40; Daicel Chem cal |ndustries, qu, cru
unori ented pol ypropyl ene thickness 40[erd9 m) Adhesiive strength,
oxygen gas perneability and water-vapour perneability of each™T&§t~sanpte -

were neasured before and after 30-mnute retort, treat ngn he
results are gitferP3 rF°TgUI3esP“‘_L) {3dy more pre erably_a%%lTE 50?&?]1'503

A (0.03 to 0.15 pm). If the thickness is less than 100

A, it is difficult to form a homogeneous thin 1ayer:
giving only insufficient barrier effects and mechanical
strength. An inorganic layer with a thickpess of over
5,000 A does not contribufe to appreciable improvement
in barrier performance, but leads to loss of transpar-
ency or deterioraﬁioh of the external appearance, being
economically disadvantaged as well.

[Barrier Resin Layer]

As the barrier feSins constituting the coating
layer, there may be mentioned a resin having the above-
mentioned high gas baﬁrier properties, including
vinylidene chloride-based copolymers, ethylene-vinyl
alcohol copolymers, polyamide-series polymers, polyvinyl
alcohol-series polymers, polyacrylonitrile-series poly-
mers, urethane polymers and so on. Incidentally, some
of the resins do not show the above-specified barrier
properties depenhing on the composition of the barrier
resin in the coating lafer. An example of such resins
is a thermoplastic polyurethane having a comparatively
long segment (e.g. a polyalkylenoxy segment). The
barrier resins mentioned above can be used singly or in
combination.

The preferred barrier resin includes wvinylidene
chloride-based copolymers and ethylene-vinyl alcohol

copolymers. The vinylidene chloride-based copolymers are




64 -

[err] -65- Jerr]

- 34 -

(e.g. methylene, ethylene, trimethylene, propylene, 2,2-
dimethylmethylene, tetramethylene, pentamethylene,'
hexamethylene and other straight-chain or branched-chain
Ci-5 alkfiene groups), a cycloalkene residue (e.g.
cycloheptene, cyclohexene, cyclopentene, cyclooctene and
othér C4-1§ cycloalkéne residues), a cycloalkene-alkyl
residue (e.g. cyclohepténe—, cyclohexene~, cyclopentene-
and other Ci-10 cycloalkene-C;-s alkyl groups) and so
on. Incidentally, the cycloalkene residue and the
cycloalkene-alkyl residue may practically be a residue—
formed by epoxidation of a double bond as mentioned
above. . The preferred hydrocarbon resiﬁue R includes a
Ci1-4+ alkylene residue (particularly, a C:-i: alkylene
residue) and a Cs.s cycloalkene-C;., alkyl residue (spe-
cifically, a cyclohexene-C:;.. alkyl residue).
Further in the formula, n denotes 0 or 1. When
Y is a vinyl group, n may practically be 0, and when Y
is another functional group, n may practically be 1.
Exampleé of the silane coupling agent include:

(i) halogen-containing éilane coupling agents (e.g. 2-.
chloroethyltrimethoxysilane, 2-chloroethyl-
triethoxysilane, 3-chloropropyltrimethoxysilane, 3-
chloropropyltriethoxysilane),

(ii) epoxy group-containing silane coupling agents
[e.g. 2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane, 2-
(3,4-epoxycyclohexyl)ethﬁltriethoxysilane, 3-(3,4-

epoxycyclohexyl)propyltrimethoxysilane, 2-glycidyloxy-
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[err] - 67 - [err]

- 38 -

oc

R

properties and high gas barrier properties even under
severe conditions such as retort_treatment. Such com-
posite films include a barrier composite film comprising
an anchor coat layer, an inorganic oxide thin layer and
a barrier resin layer formed in this order on at least
oﬁe side of_a base film layer, wherein the peeling
strength of the barrier resin layer from the base film

layer is not lower than 100 g/15 mm (e.g. 100 to 500

g/15 mm) after 30 minutes of retort treatment at a

temperature of 120°C. The barrier resin layer usually—
contains a.silane coupling agent. A desirable peeling
strength of the barrier layer from thé base f£film layer
is about 150 to 450 g/15 mm, and, in particular, about
200 to 400 g/15 mm.

These composite f£ilms have Qood gas barrier
properties. ' Shown below are an oxygen gas permeability
and a water vapour permeability of a composite film
measured after 30-minute retoft treatment at 120°C, the
composite film:comprising a base layer with a thickness
of 10 to 30 pm and a coating layer with a thickness of
0.5 to 5 pm (e.g. about 1 to 3 pm) made of the anchor
coat layer, the inorganic layer and the barrier resin
layer.

Oxygen gas permeability (at 25°C):
about 2 cc/m?-24 hr. or less (e.g. 0.01 to 1.5
cc/m?-24 hr.), preferably about 1.5 cc/m?-24 hr. or

less (e.g. 0.01 to 1.5 cc/m?:24 hr.) and more



- 68 - [err] - 695z A SMENT SHEET
Exanples 20 to 25 Conposite filns were obtaineddqn.the.same .
manner as in Exanple 2, except for using the anchor coa , . sy .
conpositions conprising the conponents (A), (B) and (O 51 §oﬂ’§xﬂ¥%l%@@

I n proportions (parts by weight) shown bel ow. P

Conmponent (A) Conponent (B) Conponent _( 36§) - Exanpl e 20: 100

30 9 Exanpl e 21: 100 60 . e+ B
10 Exanpl e 22: 100 60 3 Exanpl e 23:

100 75 preferably 4Bodt 1 cc/mRagpl Br24or less 1@0Q0g. 0.01

150 22.5

to 1 cc/m?-24 hr.).
Water vapour permeability (at 40°C, 90% R.H.):
_about 3 g/m?-24 hr. or less (e.g. 0.01 to 2.8
g/m?-24 hr.), preferably about 2.5 g/m2;24 hr. or
less (e.g. 0.01 to 2.5 g/m?-24 hr.) and more
preferably about 2 g/m?-24 hr. or less (e.g. 0.01 to
2.0 g/m?-24 hr.).
In an ordinary-state (before retort treatment),
a film of the same composition [base film layer: 10 to
30 mm, covering or coating layer (anchor coat layer /
inorganic layer / barrier resin coatiﬁg layer): 0.5 to 5
pm (e.g. about 1 to 3 pm)] shows an oxygen gas perme-
ability and a water vapour permeability as shown below.
Oxygen gas permeability (at 25°C):
about 1 cc/m?-24 hr. or less (e.g. 0.01 to 1
cc/m*-24 hr.), and preferably about 0.01 to 0.5

cc/m?-24 hr.

Water wvapour permeability (at 40°C, 90% R.H.):
about 3 g/m?-24 hr. or less (e.g. 0.01 to 2 g/m?-24

hr.), and preferably about 0.01 to 1.5 g/m?-24 hr.

[Polymer Layer]'

When one side of the base film layer is provided
with the anchor coat layer, the inorganic layer and the
barrier resin layer (the coating layer), the other side

(uncoated/uncovered surface) of the base film layer or



Exanpl e 25: 100 300 45 51 ACTE %Eﬂ
Shows the characteristics of the conpos- 15 ite filnms of & E4&mm
25 as well as those of Exanpl es 2 and 9. 704 n ’”?[ﬁ%é]
- 71 - [err]
- 40 -

the surface of the barrier resin layer may be covered
with a polymer layer in order to impart printing proper-
ties, adhesiﬁe properties or other properties to the
composite film for its intended application. The poly-
mer layer may be either transparent or opaque. Desir-
able polymer layers include a heat—sealing layer for
simplified'production of a bag.

The polymer forming the heat-sealing layer
includes heat-bondéble polymers, for example, olefinic
polymers, a vinyl acetate-vinyl chloride copolymer,
polyesters, polyamides and rubber-series polymers.
These heat-bondable polymers can be ﬁséd singly or in
combination.

The heat-bondable olefinic polymer includes, for

example, polyethyleﬁes inclusive of a low density

polyethylene and a linear low density polyethylene, an
ethylene-butene-1 copolymer, an ethylene-(4-
methylpentene-1) copolymer, an ethylene-hexene-l1l copoly-
mer, an ethyléne—vinyl acetate copolymer, an ethylene-
(meth)acrylic acid copolymer, an ethylene-(meth)acrylate
copolymer, ionomers, polypropylenes, a propylene-butene-
1 copolymer, an ethylene-propylene copolymer, an
ethylene-propylene-butene-1 copolymer, an ethylene-
propylene-diene copolymer, and modified polyolefins such
as maleic anhydride-modified polyethylene and maleic
anhydride-modified polypropylene. The preferred ole-

finic polymer includes polyethylenes, an ethylene-vinyl




- 72 - What is clained is: 1. A barrier reonpesit-efilm
whi ch conprises a base filmlayer, an anchor coat | ayerkTdedEs an SUEE
| east one side of said base film an inorganic thin Iéygﬁmﬁm5mhepnedm“
on said anchor coat |ayer, and a barrier resin | ayer cont %Ig__‘éllfl@;gaggag
silane coupling agent and formed on said inorganic thin.|ayer: w5
2. A barrier conposite filmas clainmed in ¢faim 1, wherein said base-
filmlayer conprises any of a 10 polypropylene, a polyalkylene _
terepht hal ate or a poly- am de. _ 3. A barrier conposite
filmas clainedabatataimbpolymeh,\dﬁﬂéﬂuyﬁénéLéfm@pragﬁylatay@épgpym@r§es
(i) an anchor coat conposition containing at |east a chlorine- 15
cont ai ni ng resi amoophEuis) palyal@finsC qal. FOMPEStphdlls polyp£OpyBefé NY &n

pol yi socyanat e conpound, and at | east one resin selected fromthe
group consi sti ngtblenehpaopydene copolymer and so on. When the heat-

sealing layer is formed by the lamination technique, the
preferred heat-bondable film includes an unoriented or
unétretched polypropylene film and an undriented or
unstretched ethylene-propylene copolymer f£ilm.

The heat-bondable polyester includes aliphatic
polyesters comprising both an aliphatic diol and an
aliphatic dicarboxylic acid. The heat-bondable polyama--
ide includes, for example, nylon 11, nylon 12 and nylon
6/12. The rubber-series polymer incluaes, for example,
a butyl rubber, an isobﬁtylene rubber, a chloroprene
rubber, a styrene-acrylonitrile copolymer, a styrene-
butadiene copolymer, a styrene-acrylonitrile-butadiene
copolymer (terpolymer) and so on.

The thickness of the heat-sealing layer can be
liberally selected, for example from the range of about
3 to 100 pm, acéording to the intended uses of the
packaging material. When the heat-sealing layer is

provided by the film laminating method, the thickness

is, for example, about 20 to 100 pm and preferably

about 30 to 80 um.

The heat-sealing layer needs to be provided only
on a predetermined position on the surface of the base
film layer or the barrier resin layer, e.g. a heat-

sealing position. The heat-sealing layer, which may



containing resin and a saturated pol yester resin. 4. A

Jbarrier conposite filmas claimed in claim 20 1, where rﬁﬁi&ggggg’p%ﬁﬂ
coat |ayer conprises (A a chl orine-containing resip, (B2

pol yi socyanate com pound, and (C) a saturated polypster resisa havihg
a glass transition tenperature of -10[err]C to 20[efr Chﬁ%ﬁygi?@
substantially unreactive to the pol yi socyaate conpound. | 2% S

A barrier conposite filmas clained in claim 3, whefein said

chl orine-containing resin is a vinyl chl ori de- vi nyl l-acet-ate—~ser+es
copol ynmer conpr sachgaat the heat-sealing layer; or - 73 -

| east vinyl chloride and vinyl acetate as nononer conpo- nents.

6. A barrier conposiigifi anpascebkai whdchn compriises cov@rinigeogi wosdiidg

pol yi socyanate conpound (B) is a com 5 pound having at |east two

i socyanat e grOupBepeidﬁDbécuhe base fiilimh wd tioltheuleachaai givatoflay®d .t o

1. 000 the inorganic layer, the barrier resin layer containing
the silane coupling agent, and the polymer layer such as
the heat-sealing layer in this brder, and covering the
other side of the base film with the polymer layer such
as the héat-sealing layer as well.

The anchor coat layer can be formed in a manner
not particularly specified. For instance, a process feor
the anchor coat layer formation comprises the step of
-coating an organic or aqueous coating.compositiqn con-
taining the anchor coat component (e.g. a coating compo-
.sition containing the anchor coat gomponents (a), (B)
and (C), and a solvent) by a convehtional technology
such as roll coating, gravure coating, reverse coating,
and spray coating, and the step of drying or curing the
coated layer. Curing can be effected, in the case of
the photo-curaﬁie resin coating, by irradiation of an
active ray. The coating'composition may be whichever of
a solution or a dispersion. As the solvents, there may
be mentioned, for instance, hexane, cyclohexane, ben-
zene, toluene and other hydrocarbons, ethyl acetate,
butyl acetate and other esters, acetone, methyl ethyl
ketone and other ketones, tetrahydrofuran and other

ethers, and mixed solvents of these solvents.

Unlike the two-component curable adhesive com-



7. A barrier conposite filmas clainmed in claim _ 3, wherein.said
saturated polyester resin (C) is a noncrystal | i ne sa} ysrr AArHENY eSHERT
with a hydroxy value 10 of 0 to 15 ng KOH g or an acid /alnr of a;n 1
ny KCH g. 8. A barrier conposite filmasjc i,
claim 3, wherein the nunber average nol ecul ar wei ght | of ﬂﬁ%nfLN §38
saturated polyester resin (C) is 1 x 10[erg}y to 5 x 10[err 15

9. A barrier conposite filmas clained in claim 3, wherein said
of t.hao

anchor coat |ayer conprises 10 to 500 parts by wei ght—ef—the
pol yi socyanat e amrgpuukst{B)c akalydr, an otmaménpalt priyitedi Fhlmoflates
saturated pol yester resin (O, relative to 100 parts by weight of the

chlorine- 20 andbra aiednfereliq layer of a nylon fillln Jv bliei BLtkeonposite
filmas clainmed in claim1l, mhererﬁ‘§5TaiﬁﬁﬁﬁﬁT“Tﬂﬁn‘TTEVQF‘CUnpr|ses
25 to 400 parts Fhendiggmierd compisibecfhbmtef cthpopndsélr inven-
havi ng three or nore isocyanate groups per nolecule mﬁth_ 25 a nol ecul ar
wei ght of 150 ttd-on Giwwsimptabhlke sonprevemeyts notwendit inf aghesive

noncrystal | i ne saturated polyester resin‘((g having a glass transition
t enper at ur e of RFaRsiges ££f the inorganic layer to the base film layer

but also in barrier properties. What is more, the
composite £ilm exhibits good barrier properties even
ﬁnder external mechanical force or under the severe
environments dﬁring retorting process or microwave
heating. The barrier composite f£ilm, which ensures the
ébove-mentioned high gas barrier properties even when
the coating layer is extremely thin, ié highly transpar-
ent, so that a content in the film can be clearly
recognised by sight. The compositg films are suitable
for packaging materials or for the.production of bal-
loons including a balloon and a hot-air balloon. Such
packaging materials are applicable to packaging of foods
for microwave cooking, retort-processed foods, frozen
foods,'microwavé-steiilisation, barriers for flavours,
medical and pharmaceutical products, precision elec-
tronic parts and others. When used as a food package,
high adhesive properties and barrier properties of the
film serve a long-term storagé of foods, inhibiting the
deterioration or degradation of the quality of its
content. As has been described, the present invention
also discloses a use of the barrier composite film for

packing various kinds of dontents including the afore-



- 74 - nunber average nol ecul ar weight of 1 x 10[ err{] REPLACPME P
10[err], and a hydroxyl value of 0 to 10 ng KOH g or |a iJﬁchT SHEET
value of 0 to 10 ny KOH g, relative to 100 parts by veightgof ﬁ
noncrystal line thernoplastic chlorine-con- 5 taining resifn (A hd¥ nif98
glass transition tenperature of 25 to 60C and an aci d i

30 ng KOH g. 11. A barrier_cggposite filmasjclainmed in
claim1l1, wherein said inorganic layer is formed with at east—one.

oxi de of a netal selected fromthe group 10 consisting of Goup 2A
el ements, transdidrfcidsiemiedical/phérmapedBichenpedbductsouplaBtebatents,
G oup 4B el enents and Group 6B el enents of the Periodic Table of the
El ement s. parts and I#thex lmradwetgonposite filmas clainmed in 15
claim 1, wherein said inorganic layer is fornmed with an
The shape of a package made from the film of the
invention is not particularly restricted. The package
can be utilised as a bag (package) for a solid substance
or a bag (package) for a liquid substance. The food-
containing bag can be directly processed through retort
treatment or microwave heating.
| The packagihg material of the present invention
can be put to use in various packaging styles inclﬁdinge
containers such as bags or pouches, cups, tubes, stand-
ing bags, trays., etc.:; lids or covers;.interliners of
paper packs for sake, soy, mirin, Qil, milk, soft drinks
and so on.
The barrier composite film 6f the invention,
which is constituted with a combination of the anchor
coat layer, the inorganic layer, and the barrier resin layer
containing the silane.coupling agent; remafkably im-
proves gas barrier properties as well as adhesive
strength between the base film layer and the inorganic

thin layer. Even when subjected to external mechanical

force such as bending and crumpling, or exposed to the

environments of a high temperature and humidity, during retort

treatment or microwave heating this composite film displays good

gas barrier properties for a long period with maintaining high
adhesive properties between the base film and the inorganic thin
layer. Even a film with a thin coating layer ensures the gas



oxi de of a G oup 3B elenent or a Goup 4B el enent of the Periodic

Tabl e of the Elenents. 13. A barrier conposi fe+fitnmas— -
clained in claim 1, wherein said inorganic |ayer has}aRiHifbkiedd BHEET |
20 100 to 5,000 A 14. A barrier conpositelfigrmras—ctarmed

I n claim1l1, wherein said barrier resin |ayer conprisg¢sia ﬁﬁﬁ-ﬁﬁg
vinylidene chloride-series copolymer or ansqthyl ene- VI. h
copolymer. 25 15. A barrier conposite filmas ¢l ameg—Tn

cllaim1l1, wherein said silane coupling agent has at | east one

functional groupesdescregolymert {FradeumanensiSsHriany Resin F 216,

REPLACENMENT SHEET - 75 - of a hal ogen at om

an epoxy group, manufacturgdoby, Asahihgteonyalgingus tryrelacaptitqriowas a

carboxyl group, a_vinyl group and a (neth)acryloyl group, as well as an

al koxy group. @added 1.0 part by weight of y-glycidoxypropyltrimethoxy-
silane (i.e. 3-glycidyloxypropyltrimethoxysilane) (Trade
name: TSL 8350, manufactured by Toshiba Silicone Co.,
Ltd.). The mixture was dissolved in a mixed solvent of
toluene/tetrahydrofuran (1/2 by weight) to give a coat-
ing composition for a barrier resin layer with a resin
concentration of 15% by weight. The vinylidene
chloride-series copolymer is a copolymef comprising 85—
mol % or more of a vinylidene chloride monomer as a main
component, and at least one species seiected from
acrylic acid, methyl methacrylate or methacrylonitrile
as a comonomer. ' _

On one surface of a 12-um-fhick biaxially ori-
ented polyethylene terephthalate film (PET), the above
anchor coat composition was applied in such a manner as
to form a dried layer in a thickness of 0.3 pm. After
the composition-had dried, a silicon oxide wvapour de-

posit layer was deposited in a thickness of 500 A as the

inorganic layer by vacuum deposition under a vacuum of 5

x 10°3 Torr, using SiO as a vapour source. The coating
composition was applied on the inorganic layer using a
bar coater so that the dried layer hés a thickness of
0.5 pm (Example 1) or 2.5 pm (Example 2). The coated
film was dried in an oven for 30 seconds at 105°C to

form a barrier resin layer. A composite film was thus



16. A barrier conposite filmas clainmed in claiml, mherel mﬁgggggﬁgﬁpqﬁﬁﬁg
coupling agent is a com pound shown by the follow ng formnu
Y-(R[err]-Si X[err] wherein Y is a functional group sel ecte Q%Lgﬁﬁ
group consisting of a halogen atom an epoxy group, an am np- r 5@§
mercapt o group, a carboxyl group, a vinyl group and a (neth) abyboyl
group; R represents a hydrocarbon residue; sgnd X i ndicates jthe sanme or

di fferent al koxy group, n denoting O or 1. 17. A bar++er
conposite filmas claimed in claim16, wherein the hydrocarbon residue

shown by Ris a (C[ef€) aPkphaehs bhyowpight afCtaer satyclataidk grd-yE@sder]
al kyl residue, the double bond of the cycloal kene being epoxidated, and
wherein X is the sane Desunfbﬁrsnamphethoxy group or ethoxy group.
18. A barrier conposite filmas clainmed in claim1, wherein the proportion
of the silane coupliBgampyeniOis 0.05 to 10 parts by weight relative to 100
parts by weight of the barrier resin. 19. A barrier conposite film
as claimed in Except for using the following anchor coat
composition, a composite film with a 2.5-pm-thick bér—
rier resin coating layer was obtained in the same manner
as in Example 2.
Anchor coat composition (on a dry matfer basis):
(A2) 100 parts by weight of a vinyl chloride-series
copolymer |
(Denki Kagaku Kogyo Co., Ltd., Denka 1000CM, a
vinyl chloride-vinyl acetate—maleic acid copolymer:
chlorine content 48.8%, average polymerisation
degree 430, glass transition temperature 43°C,
acid value derived from maleic anhydride about 1d-mg
KOH/g) |
(Bl1) 150 parts by weight of the polyisocyanate
compound of Example 1
(C) 22.5 pérts by weight of the saturated polyester
resin of Example 1
Example 11
To 100 parts by weight of a vinylidene chloride-
series copolymer (Trade name: Saran Resin F 216; Asahi
Chemical Industry Co., Ltd.) was added 0.2 part by
weight of y-glycidoxypropyltrimethoxysilane (i.e. 3-
glycidyloxypropyltrimethoxysilane) (Trade name: TSL

8350; Toshiba Silicone Co., Ltd.). The mixture was




clafn11 wherein the thickness of the barrier resin |ayer VSgQﬁgﬁr% 3@55&&57

[err]m - 76 - - n
barrier conp05|te filmas claimed in claim1, wherein apka%g ﬁﬁﬁf%g%
the thickness T (pm of the barrier resin layer relatijve t '*& ok
thickness t (pm of the inorganic layer is 0.1 to 1, 530.%—5 :

21. A barrier conposite filmas clained igg - claim1l, #herein said
filmconprises: a base filmlayer nmade of a pétypropytene—=a
pol yal kyl ene terephthal ate or a pol yam de,. ~an anchor coat
layer containing (i) aExcepst for WsingCIyonerr placeiog secias & (i) a
pol yi socyanat e conpound, and either of a chlorine-containing resin or
a sat ur atvegoua sestrere ragsl fcomilrgg famnfaXineinium oxide vapoush

i norgani c | ayer conposed of a metal oxide and
deposited inorganic layer in a thickness of 1,000 A by

vacuum deposition under a vacuum of 5 x '10°° Torr, a

composite film was obtained in the same_manner as in
Example 2. |
Example 18
A composite film was produced in the same manner
as in Example 2, except for using a biaxialiy oriented
nylon 6 £ilm (NY), 15 ﬁm in thickness, instead of the
polyethylene terephthalate film (PET).
Example 19
A composite £ilm was produced in the same manner
as in Example 2, except for using a biaxially oriented
polypropylene f£ilm (OPP), 20 pm in thickness, instead of
the polyethylene terephthalate film (PET).
Comparative Example 1 |
On one side of a 12-pm-thick biaxially orienfed
polyethylene tefephthalate £film, silicon oxide vapour-
deposited layer was deposited as an inorganic layer in a

thickness of 500 A by vacuum deposition under a vacuum

of 5 x 10°? Torr using SiO as a vapour source to give a
composite £ilm.
Comparative Example 2
Without using a silane coupling agent, a compos-
ite film was obtained in the same manner as in Example

1.



havfng transparency, and 15 a barrier resin layer conprising a

sil ane cou- pling agent, and either of a vinylidene chloride-series

copol ymer or an ethyl ene-vinyl al cohol copol yner,
being forned in that order on at

| ayer. 20 22. A barrier conposite filmconprigi

filmlayer, an anchor coat |ayer formed on atgbeast one
base fil mlayer, an inorganic oxide thin | ayer forn
coat layer, and a barrier resin layer fornmed on the

d

r

thin layer, 25 wherealompdmatieastigcamptel 8s of said anch
0.1 x 10[err] to 1 x 10[err] N mierr]. 23.

a base
159 dibbra8Bi

on the anch

| east one side of s&iF—HLN&é@tlﬁ :ﬁéﬁ

[

I NOr gani ¢ oxi de

coat laver is

S

barrier

conposite filmconprising Witleset using a silane coupling agent, a compos-
| east one
side of said base ¥td fillayergs avbtaimgdnin thé deaméi manner as in Example

77 - filmlayer, an anchor coat |ayer formed on at

2.

Comparative Example 4

Except for using the following anchor coat

composition and applying the coating composition pre-

pared in Example 1 to form a dry layer of 2.0 pm, a

composite film provided with a barrier resin coating

layer was obtained in the same manner as in Example 1.

Anchor coat composition (on dry matter basis):

(Al) 100 parts by weight of the wvinyl chloride-

series copolymer of Example 1

() 9 parts by weight of the saturated polyester resiﬁ

of Example 1

Comparative Examples 5 and 6

Composite films were produced in the same manner

as in Example 2, except for using the following two-

component curable polyurethane adhesives in place of the

anchor coat composition of Example 1.

Comparative Example 5:

Two-component curable polyurethane adhesive (ACl):

an anchor coat composition comprising (i) a

polyether polyol (Toyo Morton Co., Ltd., Adcoat

AD76HS, hydroxyl value 38 mg KOH/g, glass transi-

tion temperature 20°C) and (ii) a polyisocyanate

component (Toyo Morton Co., Ltd., CAT-10)




| ayer forned on the anchor coat |ayer, and a barrier - Lesin layer
formed on the inorganic oxide thin |ayer, 5 wherein said TgylhegMEﬁf'gHEET
| ayer has a peeling strength of not |ower than 100 g

base fil mlayer as measured after 30 minutes of retort|treat t at
t enperature of 120[err]C. 24. A barrier conpps t iU 4898
clainmed in 10 claim 23, wherein said cqomgsite film has| ah-oxygen gas
perneability of not higher than 2 cc/nferr] 24 hr. and a wat er vapour
permeability of not higher than 3 g/nferr] 24 hr. af _
retort treatment ast al2omponkGt, of the pin@ticieddatatcdnlimdiasiod itanlayer has
a thickness of 10 15 to 30 pmand that the coating |ayer conprising the
anchor coat | ayepartiebynwedghitc offaytie arihvilidena dhloride comsliyndry er
has a thickness of 0.5 to 5 pm 25. A barrier conposite film
as clainmed in usedclini Bx28plehdr aisn as siothpomends iofe thid radwsimn compeei-gas
20 pernmeability of not higher than 1 cc/nferr] 24 hr. at 25[err]C,

and a water vapotiioper gadbidissplyfingotthiei glesulithart hixture gimiemilxed hr.
at 40C and 90% R H., provided that the base filmlayer has a

t hi ckness of 10 ﬁglggnsnpﬁnaoﬂngpeVﬁetrahydrofuran (1/2 bY weight).

A comp051te film was produced in the same manner
as in Example 1, except for applying the coating
composition on an inorganic layer to give a 2.5-pm-thick
dry layer.

Oxygeli gas permeabilities and water -vapour
permeabilities of the composite films obtained in Exam-
Ples and Comparative Examples were meaéured under the
following conditions. In order to evaluate the change
in gas barrier properties due to external mechanical
force, oxygen gas permeabilities ana water-vapour
permeabilities were also measured after the films were
crumpled once by hand.

Oxygeh gas permeability:

The valﬁes were measured by the isobaric method
(instrument: Morcon's OXYTRAN TWIN) at 20°C, 65% R.H.,
expressed in a unit of cc/m?-24 hr.

Water-vapour permeability:

The values were measured Ey means of an instru-
ment (Morcon's PERMATRAN W 200) at 40°C, 90% R.H.,
expressed in a unit of g/m?:24 hr.

For preparation of a test sample, a heat-sealing

layer was provided on the coating layer by the dry



covéring or coating |layer conprising the anchor coat 25

?ﬁgé%‘\ééﬁ@'% SHBET

IFnorganic |layer and the barrier resin | ayer has a thi

5 pm 26. A barrier conposite filmas clained{]i ———

- 78 - claim 23, wherein said anchor coat |ayer conpifi ges gAJUﬁ.m B~]
chl orine-containing resin, (B) a polyisocyanate com oynd, and (C? a
substantially unreactive saturated pokyester resin wfh a glass ‘
transition tenperature of 5 -10 Cto 20[err]C, and is f d with a
resin conposition having an el astic nmodulus of 1 x 10[err] to

10[err N mmierr]lamination metho@7. Phbahentrsealpag layed Mazs fAraig@® by N
claim1, wherein the other side of the base filmlayer ' or the surface

of the barrier reapphyingea laminztird adResiitrh ATpgbyNertloayo.. , Ltd.,

28. A barrier conposite filmas clained in
Adcoat AD-810/CAT-RT8, a two-component curable poly-

urethane-series adhesive) on the coating layer in such a
way as to form a dried layer of about 2 pm, and thereon

pasting a sealant (Cenesea C153#40; Daicel Chemical
Industries, Co., Ltd., unoriented polypropylene,

thickness 40pﬁ.y
"Adhesive strength, oxygen gas permeability and

water-vapour permeability of each test sample were
measured before and after 30-minute retort treatment.

The results are given in Tables 1 to 4.
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form ng an anchor coat
resin | ayer contain- *irg & si'l ane coupl i ng agent on at
base filmin the order of reference.

adt3 ofighl sioge

rganic thin |ayer, a%d a barrier
0. A process

produci ng a barrier conposite 20 fil mgas. claimed in cfaim29, which
conprises formng a pol ymer layer on the coating |ayer hbr_the other

the base film
of a halogen atom, an epoxy group, an amino group, a

hydroxyl group, a mercapto group, a carboxyl group, a
vinyl group and a (meth)acryloyl group, as well as an
alkoxy group. |

16. A barrier composite film as claimed in
claim 1, wherein said silane coupling'agént is a com-
pound shown by the following formula,

Y-(R)a-SiXs;

wherein Y is a functional group selected from the group
consisting of a halogen atom, an epoxy groﬁp, an amino—
group, a mercapto group, a carboxyl group, a vinyl group
and a (meth)acryloyl group; R represen£s a hydrocarbon
residue; and X indicates the same or different'alkoxy
'group, n denoting 0 or 1.

17. A barrier composite film as claimed in
claim 16, wherein the hydrocarbon residue shown by R is
a C;-4 alkylene group, or a Cs.s cycloalkene-C;.. alkyl

résidue, the double bond of the cycloalkene being

epoxidated, and wherein X is the same or different
methoxy group or ethoxy group.

18. A barrier composite film as claimed in
claim 1, wherein the proportion of the silane coupling
agent is 0.05 to 10 parts by weight relative to 100
parts by weight of the barrier resin.

19. A barrier composite film as claimed in
claim 1, wherein the thickness of the barrier resin

layer is 0.05 to 15 pm.



