DESCRI PTI ON BARRI ER COMPCSI TE FI LMS

AND A METHOD FOR PRODUCI NG THE SAME 5 TECHNI CAL
FVELD The present invention relates to a barrier conpos-

ite film(gas barrier conposite filn) having inproved gas barrier
properties typically with respect to water 1 X0 vapor, oxygen gas and arona
or fragrance conponent and being, therefore, suitable for use as a
filmfor pres- ervation of a dried food, a filmfor the retort treat-
ment or microwave heating of food or RESSRIEFIN fi|m f or
pharmaceutical products and precision electronic 15 devices, filns for
production of a balloon or fly bal- | oon, anong ot her applications,
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TECHNICAL FIELD
The present invention relates to a barrier compos-
ite £ilm (gas barrier composite f£ilm) having improved
gas barrier pfoperties typically with respect to water
10 vapor, oxygen gas and aroma or fragrance component and
being, therefore, suitable for use as a film for pres-
ervation of a dried food, a film for the retort treat-
ment or microwave heating of food or a packaging f£ilm
for pharmaceutical products and precision electronic
15 devices, films for production of a balloon or fly bal-
loon, among other applications, and a method for pro-

ducing the film.

BACKGROUND TECHNOLOGY
20 Coating of a base film with an extremely thin
layer of an inorganic oxide insures remarkable improve-
ment of barrier properties of the base film and hence
provide a broader choice for the base film in relation
with the heat resistance, mechanical characteristics or
25 other properties. Further, it has been proposed forma-
tion of a synthetic resin layer on such inorganic oxide

thin layer to impart heat-sealing properties to a bar-



ment of barrierigr% erties of the base filmand hen
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Laid-open No. 237940/1988_(JP-A-63—237940) discloses a
composite film comprising typically an indium oxide or
tin oxide-sputtered film carrying a heat-sealing layer

10 typically composed of an ethylene-propylene copolymer.
Japanese Patent Application Laid-open No. 202435/1989
(JP-A-1-202435) and Japanese Patent Application Laid-
open No. 202436/1989 (JP-A-1-202436) each discloses a
packaging material for microwave cooker use or retort

15 processing which comprises a base film supporting a va-
por-deposited silicon oxide layer and either a heat-
sealing layer or a protective layer, the heat-sealing
layer comprising a heat-sealing resin film, typically a
polypropylene film, as laminated, while the protective

20 layer comprising a film as laminated or a thermosetting
resin layer as coated. ' Japanese Patent Application
Laid-open No. 29723/1989 (JP-A-1-29723) discloses lami-
nation of a £ilm carrying an inofganic oxide thin layer
with a biaxially oriented nylon film, and Japanese Pat-

25 ent Application Laid-open No. 86539/1992 (JP-A-3-86539)
discloses laminating or coating of a film supporting an

inorganic oxide thin layer with a wvinylidene chloride-



packagi ng material for m crowave cooker use or retort 15 processing which

conprises a base filmsupporting a va- por - deposited silicon oxide

| ayer and either a heat- sealing |layer or a protective |ayer, the
heat - seal i ng | ayer conprising a heat-sealing resin film typically a
pol ypropylene film as |am nated, while t-he8 protective 20 | ayer
conprising a filmas lamnated or a thernosetting resin | ayer as
coat ed. Japanese Patent Application Lai d- open_No. 29723/1989
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However, when such polymer layer is formed on the
barrier f£ilm by extrusion-lamination, a crack or defect
is formed in the inorganic thin layer formed on the base

10 f£film by heat and external mechanical forces due to lami-
nation, so that barrier properties are extremely sacri-
ficed. In the film as produced by dry-laminating a var-
ious film on the base film supporting the inorganic thin
layer, the inorganic thin layer formed on the base film

15 is apt to be destroyed on exposure to external mechani-
cal forces in lamination of films or application of an
adhesive agent. On the other hand, when a protective
layer is coated on the inorganic thin layer on the base
film by coating, barrier properties are not manifested

20 by coating, and the inorganic thin layer is immediately
fractured on exposure to external mechanical forces, so
that barrier properties are remarkably deteriorated.

In these films including films as produced by lam-
inating or coating the inorganic oxide thin layer sup-

25 ported on the base film with, for example, vinylidene
chloride-based resin, the adhesive properties of the

inorganic oxide thin layer with respect to the base film



such filmwith a hot-nelt coating conposition. However, when

such polyner layer is forned on the barrier film by

extrusion-lam nation, a crack or defect is formed in the inorganic
thtn layer fornmed on the base 10 film by heat and external nechani cal
forces due to | am - nation, so that-bartier properties are extrenely
sacri - ficed. In the filmas produced by dry- Ianinating a var-
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base filmw th, JfoLsg ”Ehﬁ h!bﬂyhhﬂﬁﬂﬁt chl ori de-based resin, the

adhesi ve properples 0 |norgan¥b oxide thin layer with respect to
the base film Further, packaging films as used for food, pharma-

ceutical produacts, precision electronic devices, for
instance, require high transparency for the visual ac-
10 cessibility or esthetic acceptabilities. The trans-
parency is, however, apt to be lost associated with the
decrease of the adhesive properties of the inorganic
thin layer.
Thus, in the conventional films, it is difficult
15 to inhibit the loss of barrier properties due to exter-
nal mechanical forces associated with their processing
or usage. Particularly, it is impossible to provide a
film which would show good barrier properties, in addi-
tion to flexibility and clarity (transparency), despite
20 a thin covering layer. Thus, these conventional films
still have much to be desired in their protective effect
on contents and in the visual accessibility of the con-
tents.
It is., therefore, an object of the present inven-
25 tion to provide a barrier composite'film having remark-
ably improved adhesive properties between a base film

and an inorganic thin layer and significantly excellent



-4-. are low, and sufficiently high adhesive properties and

excel l ent barrier properties can hardly be maintained or ret ai ned
over a long period of tinme when the filnms are used as packagi ng
maferi al s exposed to external nechani- 5 cal forces or as packaging
materials used at high tem perat ure @and high humdity.

Furt her, packaging filnms as used for food, pharna- ceutical products,
preci sion el ectroni ¢ devi ces, i nstance,_ require high transparency
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flexing or used_at high temperature and/or high humidity

and a method for producing such f£ilm.
A yet another object of the invention is to pro-
10 vide a barrier composite film which insures an extremely
minimized solvent remained after printing or laminating
processes and a method for its production.

A further object of the invention is to provide a
barrier composite £ilm which retains its high barrier

15 properties and high clarity déspite its thin covering
layer and a production method thereof.

It is still another obiject of the invention to
provide a barrier f£ilm which inhibits loss of its clar-
ity and barrier properties even on exposure to high tem-

20 perature and/or high humidity due to microwave heating
or retort treatment and suppresses degradation and de-
composition to thereby provide for long-term preserva-
tion of packaged items and a method for producing the
film.

25

DISCLOSURE OF THE INVENTION

For the purpose of accomplishing the above- men-



tents. It is, therefore, an object of the present inven- 25

tion to provide a barrier conposite filmhaving remark- ably inproved
adhesi ve properties between a base film and an i norganic thin | ayer
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15 properties t
a composite film having not only improved adhesive prop-

erties of the inorganic layer with respect to the base
film but also enhanced barrier properties, with the loss
of barrier properties inhibited even under external me-

10 chanical forces or high temperature and/or high humidity
conditions.

Thus, the barrier film of the present invention
comprises a base film layer, at least one side of which
has been covered with a barrier resin coating layer con-

15 taining a silane coupling agent through the interpo-
sition of an inorganic layer. The base film layer may
be formed by using various polymers, typically olefinic
polymers, polyesters and polyamides. The inorganic
layer mentioned above can be provided by using, for ex-

20 ample, any metal selected from among Group 2A elements
of Periodic Table, transitional elements, Group 2B ele-
ments, Group 3B elements, Group 4B elements and Group 6B
elements or inorganic compounds of such metals. The
barrier resin coating layer can be formed by coating a

25 coating composition containing a silane coupling agent
(e.g. a silicon compound having at least one functional

group selected from the group consisting of a halogen



| ayer and a product
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5 alcohol copolymer or the like).

The other side of the base film or the exposed

surface of the barrier resin coating layer may be cov-

ered with a heat-sealing layer.

10 100

The thickness of the inorganic layer may be about

to 5,000 A and the thickness of the barrier resin

coating layer may be about 0.05 to 15 pm. The ratio of

the

thickness T (mm) of the barrier resin coating layer

to the thickness t (pm) of the inorganic layer, i.e.

T/t,

can be selected from the range of about 0.1 to

15 1,500.

The barrier composite film of the invention fur-

ther includes a barrier composite film which comprises a

base film layer, an inorganic oxide thin layer formed on

at least one side of the base f£ilm layer, and a coating

20 layer containing a barrier resin as a main component

formed on the thin layer, wherein a peeling strength of

the

coating layer with respect to the baser film layer,

after storage at 40 C and 90% R.H. for 1 week, of not

less than 100 g/15 mm.

25

The term "barrier resin coating layer" as used

throughout this specification means a layer comprising a

barrier resin with an oxygen gas permeability not



fiJmbut also enhanced barrier properties, with the | oss of barrier
properties inhibited even under external nme- 10 chani cal forces or high

tenperature and/or high humdity condi ti ons. Thus, the
barrier filmof the present invention conprises a base filmlayer, at
| east one S|de of which has been covdred with a barrier resin coating
| ayer con- taining a silane coupling agent through t he interpo-
sition of an |nor anic |l aye The base_filmlayer be fornmed by
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) sealing, high frequency bonding, ultrasonic sealing and

other bonding techniques.

BEST MODE FOR PRACTICING THE INVENTION

10 The polymer that can be used for the formation of
the base film layer includes a variety of film-formable
polymers, e.dg. polyolefins such as polyethylene, an eth-
vlene-ethyl acrylate copolymer, ionomers, polypropylene,
an ethylene-propylene copolymer, poly-4-methylpentene-1l,

15 etc.; polyesters such as a polyalkylene terephthalate
(e.g. polyethylene terephthalate, polybutylene tere-
phthalate), polyethylene 2,6-naphthalate, etc.; poly-
amides such as nylon 6, nylon 11, nylon 12, nylon 66,
nylon 610, nylon 6/66, nylon 66/610, nylon MXD etc.;

20 polyvinyl chloride:; polyvinylidene chloride series res-
ins such as polyvinylidene chloride, vinylidene chlo-
ride-vinyl chloride copolymer, vinylidene chloride -ac-
rylonitrile copolymer, vinylidene chloride-(meth)-
acrylate copolymer, etc.; styrenic resins such as poly-

25 styrene, styréne-acrylonitrile copolymer, styrene-'
acrylonitrile-butadiene copolymer, etc.: polyvinyl alco-

hol:; polyamideimides; polyimides: polyetherimides:; poly-



atom an epoxy group, an am no group, a hydroxyl group, a nercapto
group, a vinyl group and a (neth)acryl oyl group, and an al koxy group)
and a barrier resin (e.g. a vi nyl i dene chl ori de-based copol yner, an
et hyl ene- vi nyl 5 al cohol copol yner or the |ike). The ot her
side of the base filmor the exposed - Surface of the barrier resin
coating | ayer nay be cov- ered with a heat-sealing | ayer.

The thi ckness of e inorgani ¢ | ayer may be _about 1Q 100 to 000 A and
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B L
ber hydrochloride; and copolymers containing constituent
units of the wvarious polymers mentioned above. These
polymers can be used singly or in combination.

10 The base film layer may contain a variety of addi-
tives, for example stabilizers such.as antioxidants,
ultraviolet absorbers, heat stabilizers, etc.; anti-
static agents such as cationic, anionic, nonionic or
amphoteric antistatic agents; nucleating agents; hydro-

15 carbon polymers such as styrenic resins, terpene resins,
petroleum resins, dicyclopentadiene resin, chmarone
resins such as chmarone-indene resin, phenolic resins,
rosins and their derivatives, and the corresponding
hydrogenated resins; plasticizers; fillers; various

20 waxes such as higher fatty acid amides, higher fatty
acids or their salts, higher fatty acid esters, natural
waxes of mineral or vegetable origin, synthetic waxes
such as polyethylene: particulate lubricants inclusive
of finely divided mineral lubricants such as silica

25 series powders, alumina series powders, etc. and finelY
divided organic lubricants such as polyethylene series

powders, acrylic powders, etc.; and coloring agents.



25 .. The term "barrier resin coating layer" as used t hr oughout
this specification nmeans a | ayer conprising a barrier resin with an
oxygen gas perneability not - 8-
greater than 20 cc/nmerr] 24 hr. at 25 C and a water vapor

perneability of not greater than 20 g/nfefr}024 hr. at 40 C and 90%
R H at a layer thickness of 2 [err]m The term wheat - seal i ng | ayer”
nmeans a thermally seal able | ayer not only by means of a heat sealer

5
but also by inpulse The Light fransmgit tancq sl fdithe kase &Ldi ¢
seal i ng and ot her bondi ng_ techni ques. . BEST MODE FOR
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not less than 40%, preferably not less than 60%, and

more preferably not less than 80%.

The base f£ilm layer is preferably formed from an

olefinic polymer (particularly polypropylene series

10 polymers), polyester (particularly, polyalkylene te-
rephthalate such as polyethylene terephthalate), polya-
mide, styrenic polymer, ethylene-vinyl alcohol copoly-
mer, polycarbonate, polyvacrylonitrile or the like. The
olefinic polymers, polyesters and polyamides are par-

15 ticularly desirable in terms of clarity. mechanical
strength and packaging quality.

The preferred material for the packaging of food
for retort treatment or microwave heating includes poly-
mers having high transparency, mechanical strength and

20 packaging quality and having excellent heat resistance,
such as polypropylene, polyesters, polyamides, ethyl-
ene-vinyl alcohol copolymer, polycarbonates and poly-
acrylonitrile. Particularly preferred polymers for the
base film layer includes polypropylene, polyesters and

25 polyamides.

The base film layer may be a single-layer film or

a laminate f£ilm comprising one or more polymer layers.



pht hal ate), polyethyl ene 2, 6-naphthal ate, etc.; poly- am des such as

nylon 6, nylon 11, nylon 12, nylon 66, nyl on 610, nylon 6/66, nylon
66/ 610, nylon MXD etc.; 20 pol yvi nyl chl oride; polyvinylidene chloride
series res- ins such as pol yvinylidene chloride, vinylidene chlo-

ri de-vinyl chloride copolyner, vinylidene dil oride -ac- rylonitrile
copol ymer, vinylidene chloride (neth) acryl ate copolyner, etc.;
styrenic resins such as styrene, styrene-acrylonitrile

copol yner, styr &he thl“'knetﬁ?r 3ﬂfoﬁ?|hter ibagen Fidd dife DAt SLifdcale@nd can
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(e.g. about 10 to 30 um).
The basé film layer can be formed by the conven-
tional film forming technology which includes, for exam-
10 ple, melt-forming method such as the inflation method
and the T-die method, and the casting method using a
solution. The base film layer may be an unoriented film
or an oriented film such as a monoaxially oriented film
or a biaxially oriented film. The method for orienta-
15 tion includes such known drawing or stretching methods
as roll drawing or stretching, calender drawing or
stretching, belt drawing or stretching, tentering, tube
drawing or stretching, or a combination of such tech-
nigques. The draw or stretching ratio can be judiciously
20 selected according to the required film characteristics.
For example, it may be about 1.5 to 20 and preferably
about 2 to 15 in at least one direction.
At least one side of the base film layer may have
been surface-treated. The surface treatment includes
25 corona discharge treatment, plasma treatment, glow dis-
charge treatment, reverse sputter treatment, flame

treatment, chromic acid treatment, solvent treatment,



polynmers can be used singly or in conbination. 10 The base film

| ayer may contain a variety of addi- tives, for exanple stabilizers

such as anti oxi dants, ultraviol et absorbers, heat stabilizers, etc.;

anti - static agents such as cationic, anionic, nonionic or

anphoteric antistatic agents; nucl eating-~ad@nts; hydro- 15 car bon

polymers such as styrenic resins, terpene resins, petrol eum resins,

di cycl opent adi ene resin, chnarane resins such as chmarone-i ndene

resin, phenoI|c5P€§Pﬁ§ roughenigg A8d,8Q PRei r Ofctheabrses fidmq laer.

correspondlng ro enate resins; plasticizers, f|IIers various 20
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acrylic powlers, etc orI'ng agen
- 10 - thereto, a primer coating layer or under coating layer

may be formed on the surface of the base film layer.
The under coating layer can be formed using any of vari-
ous resins such as thermoplastic resins, thermosetting

10 resins, radiation-curable resins (electron beam-curable
resin, UV-curable resin, etc.) and coupling agents.
Typically, the under coating layer material that can be
used includes, for example, thermoplastic resins such as
acrylic resin, vinyl chloride-vinyl acetate copolymer,

15 polyvinyl butyral resin, polycarbonate resin, cellulosic
polymers, e.g. nitrocellulose and cellulose acetate,
rosin-modified maleic acid resin, etc.: thermosetting
resins such as urethane resin, urea resin, melamine
resin, urea-melamine resin, epoxy resin, etc.; radia-

20 tion-curable resins such as epoxy (meth)acrylate, ure-
thane(meth)acrylate, etc.; and silane coupling agents.
These materials can be used singly or in combination.

The under coating layer may contain an ordinary
coloring agent such as a dye or a pigment. The amount

25 of such coloring agent can be selected within the range
not adversely affecting the film transparency and is

generally about 1 to 30 weight % with respect to the



The light transm ttance val ue of the base film | ayer can be sel ected
as desired but for insuring a sufficient visual access to contents
and an aesthetic acceptability of the packaged product, the total

| i ght 5 transmttance with respect to white light is generally not
| ess than 40% preferably not |less than 60%3 and nore preferably not
| ess than 80% The base filmlayer is preferably formed from an
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mentioned under coating layer material or materials by
the conventional technique such as roll coating, gravure

10 coating, reverse coating, spray coating, etc. and drying
or curing the coating layer. When a radiation-curable
resin is employed, the coating layer is irradiated with
actinic or active radiation.

The main feature of the present invention resides

15 in using an inorganic layer (in particular the trans-
parent inorganic layer) and barrier resin coating layer
containing the silane coupling agent in combination and
covering the surface of the base layer. Incidentally,
an inorganic layer (especially a transparent inorganic

20 layer) formed on a base film, as being different from
aluminium foil, glass or tile, is supposed to be not a
wholly homogeneous thin layer but a thin layer having a
heterogeneous surface or pin hole with a sacrificed bar-
rier properties. According to the present invention,

25 sites or parts with deteriorated barrier properties,
which are dotted in the inorganic layer, are embedded or

filled with the barrier resin coating layer so that loss



25,. pol yam des. The base filmlayer may be a single-layer film
or a lamnate filmconprising one or nore polyner |ayers.

The thickness of the base filmis not critical and can be sel ected
appropriately in consideration of the de- sired packaging quality,
mechani cal strength, flexibility and 44 on. The thickness of the base
film 5 | ayer nmay be generally about 3 to 200 pm preferably about 5

to 100 d f bl o T
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layer may provably be inhibited to some extent by form-
ing a coating layer of a non-barrier resin, but suffi-
ciently high barrier properties can not be expected in
such film. Contrary to this, in the present invention,

10 the diffusion of a gas can effectively be inhibited or
suppressed by forming a barrier resin coating layer.
Further, even if a crack or defect is formed in the in-
organic layer due to external mechanical forces acted in
processing, typically speaking, the gas diffusion in the

15 barrier resin coating layer can extremely be minimized.
Moreover, associated with the incorporation of the
silane coupling agent, adhesive properties between the
inorganic layer and the barrier resin coating layer can
be improved, so that damage (defect or failure) of the

20 inorganic layer on exposure to external mechanical
forces is prevented to occur. In addition, even when a
crack or defect is formed in the inorganic layer, dete-
rioration of barrier properties can be minimized by the
presence of the barrier resin coating layer.

25 ' By this composite structure, adheéive properties
of the inorganic layer to the base film layer can suc-

cessfully be improved and the barrier properties can



drawi ng or stretching, or a conbination of such tech- ni ques. The
draw or stretching ratio can be judiciously 20 sel ected according to the

required filmcharacteristics. For exanple, it may be about 1.5 to 20
and preferably about 2 to 15 in at | east one direction. At
| east one side of the base filmlayer nay h&ve been surface-treated.

The surface treatnent includes corona di scharge treatnent, plasna

25
treatment, glow dis- chargg treatment, reverse sgutter_treatnent,
flame t r eXERBRIEAbLH; BRi enhangefl. caFRERRETs oFFEHCLEPBE: ABnpdhesive
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properties can be obtained despite its thin covering
layer, provably because of the excellent affinity be-
tween the inorganic layer and the barrier resin coating
layer. Moreover, by the combination use of the inor-

10 ganic layer and the coating layer, the film of the in-
vention can retain an excellent barrier performance even
exposed to a high temperature due to, for instance, re-
tort treatment or microwave heating, and in addition,
the loss of microwaves in microwave heating such as in

15 microwave cooker is small.

The inorganic substance forming the inorganic
layer can preferably be any inorganic substance capable
of forming a thin, transparent layer. Thus, the inor-
ganic substance that can be used includes, for example,

20 Group 2A elements of Periodic table such as beryllium,
magnesium, calcium, strontium, barium, etc.: transition
metal elements such as titanium, zirconium, ruthenium,
hafnium, tantalum, etc.; Group 2B elements such as zinc
etc.; Group 3B elements such as aluminum, gallium, in-

25 dium} thallium, etc.:; Group 4B elements such as silicon,
germanium, tin, etc.; and Group 6B elements such as se-

lenium, tellurium, etc.:; and inorganic compounds con-



10.. resins, radiation-curable resins (electron beam curable resin,
W-curable resin, etc.) and coupling agents. Typi cally, the under
coating |layer material that can be used includes, for exanple,

t her mopl astic resins such as acrylic resin, vinyl chloride-vinyl
acetate copol yner, 15 polyvinyl butyral- Aésimn, pol ycarbonate resin,
cellulosic polynmers, e.g. nitrocellul ose and cell ul ose acetate,
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formng the undef,, 5ot 2% d.8Y%ransition metal elements such as titani-

um, zirconium, tantalum, ruthehium, etc.; Group 2B ele-
ments such as zinc; Group 3B elements such as aluminum,
indium, thallium, etc.:; Group 4B elements such as sili-
10 con, tin, etc.:; Group 6B elements such as selenium; and
the oxides of these elements. The inorganic layer is
most preferably formed from one of Group 3B or Group 4B
elements or its oxide.
Among the inorganig substances mentioned above,
15 the oxides of the elements (e.g. tin oxide, aluminium
oxide, indium oxide, the corresponding composite oxide,
silicon oxide, etc.) are very satisfactory in transpar-
ency and barrier properties. $Silicon oxide, in partic-
ular, is advantageous in that, in addition to the above
20 characteristics, this oxide provides for a dense film
having a high affinity for the polymer forming the bar-
rier resin coating layer containing the silane coupling
agent so that the inorganic layer is resistant to crack-
ing or failure due to external forces and shows sus-
25 tained high barrier properties for a long time even un-
der high temperature conditions. It should be under-

stood that the silicon oxide mentioned above includes



The thickness of the under coating layer is not so crit- ical and is

general |y about 0.1 to 5 [err]m There is no particul ar
limtation on the nethod of 5 form ng the under coating |ayer. The
under coating | ayer can be fornmed by applying an organi c or aqueous
(wat er - based) coating conposition cont ainihy the above- ment i oned
gndﬁr.coatlnghlayer Faterial or materials by t he conventi onal
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carbides and nitrides, can be used for the packaging
materials intended for use in microwave heating applica-

10 tions. The preferred nonconductive inorganic substance
includes, for example, oxides such as silicon oxide.

The thickness of the inorganic layer can be se-

lected from the range of generally about 100 to 5,000 A
(0.01 to 0.5 pm), preferably about 200 to 3,000 A (0.02

15 to 0.3 um) and more preferably about 300 to 1,500 A
(0.03 to 0.15 ym). If the thickness is less than 100 A,
a homogeneous thin layer can hardly be formed so that no
sufficient barrier effect or mechanical strength can be
expected. On the other hand, no appreciable improvement

20 in barrier performance can be obtained and loss of clar-
ity or deterioration of the external appearance occurs
by increasing the thickness of the layer beyond 5,000 A
and such practice rather results in an economic disad-
vantage.

25 As the barrier resin constituting the coating
layer, there may be mentioned a resin having the above-

mentioned high barrier properties as selected from among



whi ch are dotted in the inorganic |ayer, are enbedded or filled wth
the barrier resin coating |ayer so that |oss

- 14 - of barrier properties can effectively be inhibited. These
advant ages are quite distinguishable fromfilns as produced by

| ami nating the inorganic layer with a bar-18 - rier resin film 5

D ffusion of a gas perneated through the inorganic . | ayer may provably
be inhibited to sone extent by for a coating |layer of a
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be expected in such film Contrar this, in the present_inyention,
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rier coating layer may occasionally not show the above-
specified barrier properties dgpending on the composi-
tion of the barrier resin in the coating layer, such as
thermoplastic urethane polymers having comparatively
10 long segment (e.g. polyalkyleneoxy segment). The bar-
rier resins mentioned above can be used singly or in
combination.
The preferred barrier resin includes vinylidene
chloride-based copolymers and ethylene-vinyl alcohol
15 copolymers. The vinylidene chloride-based polymers are
copolymers of vinylidene chloride with other copolymer-
izable monomers. Among such copolymerizable monomers
are vinyl chloride, vinyl acetate, crotonic acid, acryl-
ic acid and acrylates (e.g. a Ci-s alkyl acrylate), such
20 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 the acrylic es-
25 ters mentioned above. Among these vinylidene chlo-
ride-based copolymers, the preferred copolymers are

vinylidene chloride-acrylonitrile copolymer, vinylidene



I noprgani c |layer and the barrier resin coating | ayer can be i nproved,
so that damage (defect or failure) of the 20 I norgani c | ayer on exposure
to external nechanical forces is prevented to occur. In addition,
even when a crack or defect is formed in the inorganic |ayer, dete-
rioration of barrier properties can be nirnil®i zed by the presence of
the barrier resin coating |ayer. 25 By this conposite structure,

adhesi ve properties . of the Lnor anic | ayer to the hase fil Iayer can
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filmof the 'n'ally about 85 to 99 weight % and preferably about 90 to

97 weight %.

The ethylene-vinyl alcohol copolymer is preferably

a solvent-soluble or soluble-dispersible ethylene-vinyl
10 alcohol copolymer. The ethylene content of such ethyl-
ene-vinyl alcohol copolymer is generally about 5 to 50
mol %, preferably about 10 to 45 mol %, and more pref-
erably about 25 to 35 mol % and its molecular weight
(weight average molecular weight) may for example be
15 about 1 x 10% to 10 x 10*%, preferably about 2 x 10* to 7
x 10%, and more preferably about 4 x 10* to 5 x 10%.
The degree of saponification is preferably not less than
99.5%. Such a solvent-soluble ethylene-vinyl alcohol
copolymer is soluble or dispersible in water or a mixed
20 solvent of water and alcohol and, on coating, gives a
thin £ilm.

Depending on the desired barrier performance {bar-
rier properties with respect to, for example, oxygen,
water vapor, carbon dioxide, organic solvent gas and an

25 aroma component such as limonene), the barrier resin
coating layer may comprise at least one species or more

than one species of the barrier resin (preferably



vention can retain an excellent barrier performnce even exposed to a
hi gh tenperature due to, for instance, re- tort treatnent or

m crowave heating, and in addition, the | oss of mcrowaves in

m €rowave heating such as in 15 m crowave cooker is small

The inorgani c substance form ng the inorga@Oc- | ayer can preferably be
any inorgani c substance capabl e of formng a thin, transparent |ayer.
Thus, the inor- ani c_substance that can be used jncludes, faor
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cluding a vinylidene chloride-based copolymer layer and
an ethylene-vinyl alcohol copolymer 1ayer. The barrier
resin content of the barrier resin coating layer is not
less than 50 weight %, preferably about 75 to 100 weight

10 % and, more preferably about 90 to 100 weight %.

Furthermore, the barrier resin coating layer may
contain other polymers, for example olefinic polymers
such as ethylene-vinyl acetate copolymer, ethylene-ethyl
acrylate copolymer, etc.; acrylic polymers:; styrenic

15 polymers;: polyesters; polyacetals; polyvinyl acetate;
polyvinyl chloride; vinyl chloride-vinyl acetate copoly-
mer; polyamides: urethane series polymers; acrylonitrile
series polymers; polycarbonates; chlorinated poly-
olefins; cellulosic polymers and so on.

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

The silane coupling agent includes various com-

25 pounds which can improve adhesive properties between the

inorganic layer, base film layer and barrier coating

layer, such as a silicon compound having at least one



be. .enpl oyed singly or in conbination. The preferred inorganic
subst ance i ncl udes, anong 5 others, Goup 2A elenents such as magnesi um

cal ci um barium etc.; transition netal elenments such as titani-

um zirconium tantalum ruthenium etc.; Goup 2B el e- ments such as
zinc; Goup 3B elenments such as aluninunr 21 - indiun1 thallium etc.;

G oup 4B el enents such as sili- con, tin, etc.; Goup 6B elenents
such as selenlun1 and t he OXIde f thes el enent s. The i norga
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group may be composed of an epoxy ring formed by oxida-
tion of an unsaturated bond of a hydrocarbon group (e.g.

10 an unsaturated double bond of cyclopentenyl group,
cyclohexenyl group, cyclooctenyl group or other cyclo-
alkenyl group), 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 alkyl group such as methyl,

15 ethyl, propyl, isopropyl or butyl group). Further, the
{meth)acryloyl group may be formed by a (meth)-
acryloyloxy group.

As the alkoxy group, there may be mentioned for
instance methoxy, ethoxy, propoxy, isopropoxy, butoxy,

20 isobutoxy, s-butoxy, t-butoxy and other Ci-4 alkoxy
groups. Preferred alkoxy group includes a hydrolyzable
alkoxy group (in particular, methoxy group or ethoxy
group). The silicon compound may have about 1 to 3
(specifically 1 or 2) reactive functional group and

25 about 1 to 3 (practically 2 or 3) alkoxy group.

Preferred example of the silane coupling agent

includes a silicon compound shown by the following for-



- 17 - not only silicon nonoxide and silicon dioxide but also

those silicon-containing oxides which nay be represented by the
conpositional formula SiOx (wherein 0 < x [err] 2, preferably 0.8
[err] x [err] 1.5). 5 O these inorgani c substances, the so-called
el ec- trically nonconductive inorganké substances having | ow

el ectrical conductivity, such as the oxides, halides, car bi des and
nitrides, can be ised for the packagi ng materials intended for use in
m crowave heati B3 8pplica- 10 tions. The preferred nonconducti ve

I nor gani ¢ substance I ncl udes,, far. a oxi des such as silicon

oxi de. The t hi ckness of fﬂg Fggnlc | ayer can be se-
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(meth)acryloyl group, R represents a hydrocarbon resi-
due, X indicates the same or different alkoxy group, and
n denotes 0 or 1.
The functional group represented by Y and the
10 alkoxy group indicated by X are exemplified with the
above mentioned examples.
As.the hydrocarbon group represented by R, there
may be mentioned for example an alkylene group (e.g.
methylene, ethylene, trimethylene, propylene,
15 2,2-dimethylmethylene, tetramethylene, pentamethylene,
hexamethylene or other straight chain or branched chain
Ci1-¢ alkylene group), a cycloalkene residue (e.g. cyclo-
heptene, cyclohexene, cyclopentene, cyclooctene and
other C4-10 cycloalkene residue), a cycloalkene-alkyl
20 residue (e.g. cycloheptene-, cyclohexene-, cyclopentene-
or other C4-10 cycloalkene-Cji-¢ alkyl group) and so on.
Incidentally, the cycloalkene residue and cyclo-
alkene-alkyl residue may practically be a residue formed
by epoxidation of a double bond as mentioned above. The
25 preferred hydrocarbon residue R includes a Ci-4 alkylene
residue (particularly, a Cz-4 alkylene residue) and Cs-s

cycloalkene-Ci.4 alkyl residue (specifically, a cyclo-



20.. in barrier performance can be obtained and | oss of clar- ity or

deterioration of the external appearance occurs by increasing the

t hi ckness of the | ayer beyond 5,000 A and such practice rather
results in an econom ¢ di sad- vantage. 25 As the barrier
resin constituting the coating | ayer 23t here nmay be nentioned a resin
havi ng the above- nmentioned high barrier properties as selected from
anong - vi nyl i dene

chlori de- based BE¥EPPnEess BlkylekesdAlg) - am°%%éb59ﬁﬁf°copolyners,
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in Conbinatkgﬂ'halogen-containing silane coupling agents (e.g.
2-chloromethyltrimethoxysilane, 2-chloroethyltriethox-
ysilane, 3-chloropropyltrimethoxysilane, 3-chloropro-
pyltriethoxysilane),
10 (ii) epoxy group-containing silane coupling agents
[e.g. 2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
2-(3,4-epoxycyclohexyl)ethyltriethoxysilane,
3-(3,4-epoxycyclohexyl )propyltrimethoxysilane,
2-glycidyloxy-ethyltrimethoxysilane, 2-glycidyl-
15 oxyethyltriethoxysilane, 3-glycidyloxypropyltri-
methoxysilane, 3-glycidyloxypropyltriethoxysilane,
etc.],
(iii) amino group-containing silane coupling agents
(e.g. 2-aminocethyltrimethoxysilane, 3-aminopropyltrime-
20 thoxysilane, 3-aminopropyltriethoxysilane, 2-[N-{2-amino
ethyl)aminolethyltrimethoxysilane, 3-[N-(2-aminoethyl)am
inolpropyltrimethoxysilane, 3-(2-aminoethyl)-aminolpropy
ltriethoxysilane, 3-[N-(2-aminoethyl)amino]-propyl
methyl dimethoxysilane, etc.),
25 {iv) mercapto group-containing silane coupling agents
(e.g. 2-mercaptoethyltrimethoxysilane, 3-mercaptopro-

pyltrimethoxysilane or 3-mercaptopropyltriethoxysilane,



The preferred barrier resin includes vinylidene chl ori de- based

copol yners and et hyl ene-vi nyl al cohol 15 copol yners. The vinylidene

chl ori de- based polynmers are copol yners of vinylidene chloride with

ot-her copol yner - i zabl e nononers. Anpbng such copol yneri zabl e nmonomner s

are vinyl chloride, vinyl acetate, crotoni&4acid, acryl- ic acid and

acrylates (e.g. a C[err] aIkyI acrylate) such 20 as net hyl acryl ate,
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contents vltrimethoxysilane, 3-methacryloyloxypropyltrimethox-
ysilane, 3-methaqryloyloxypropyltriethoxysilane,
3-acryloyloxypropyltrimethoxysilane). These silane cou-
pling agents may be used singly or in combination.

10 The amount of the silane coupling agent can be
selected within the range improving the adhesive proper-
ties of the inorganic layer, and is, for instance, about
0.05 to 10 parts by weight (e.g. about 0.1 to 10 parts
by weight), preferably about 0.1 to 7 parts by weight

15 (e.g. about 0.2 to 7 parts by weight) and more prefera-
bly 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.

The thickness of the barrier resin coating layer

20 can be selected within the range not adversely affecting
the film characteristics and may for example be 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.
0.3 to.3 pm). If the thickness of the coating layer is

25 less than 0.05 pm, sufficiently high barrier properties
may hardly be obtained. On the other hand, increasing

the thickness beyond 15 pm would not be rewarded with a



5 of such vinylidene chloride-based copol ynmers are gener - al Iy about

85 to 99 weight % and preferably about 90 to 97 wei ght %

The et hyl ene-vinyl al cohol copolyner is preferably a sol vent -sol ubl e
or " sol ubl e-di spersi bl e ethyl ene-vinyl 10 al cohol copol yner. The

et hyl ene content of such ethyl - ene- @yl al cohol copol yner is
general ly about 5 to 50 nmol % preferably about 10 to 45 nol % and
nore pref- er abl qﬁgt 25 to 35 nmol % and its ecul ar %Fught
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coating, gives a g on

barrier perfsor mange ( Ray the inor' a‘?lrloorlb d| ‘ah yet s 1R Séﬁodéc

exanpl e, oxygen, wat er vap ca organi c vent gas and
an 25  arone GRIPAAN rHHG @ﬁé waﬁ@@s d'pidtildrer resin coating
| ayer nmay conprise at |east one species Or nore t han one species of

the barrier resigrdpger@fidiabl n order to provide for high barrier prop-
erties and aging resistance, the ratio of the thickness
T (um) of the barrier resin coating layer to the thick-
10 ness t (pm) of the inorganic layer, i.e. T/t, may for
example be about 0.1 to 1,500, preferably about 0.5 to
500 (e.g. about 1 to 200), and more 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 ratio
15 deviates from the above range, it will be difficult to
provide for high barrier properties. Thus, if the above
ratio is less than 0.1, the inorganic layer tends to be
cause defects by external forces. On the other hand,
increasing the ratio beyond 1,500 would not be rewarded
.20 with a commensurate improvement in barrier performance
and be uneconomical.

The barrier composite f£ilm of the invention also
includes, in addition to the above-mentioned barrier
composite film, a barrier composite film comprising a

25 base film layer, an inorganic oxide thin laYer formed on
at least one surface of the base film layer and a coat-

ing layer formed on the thin layer and containing the



-.20 - vi nyl i dene chl ori de-based copol yners and et hyl ene-vi nyl

al cohol copol yners). Moreover, the barrier resin coat- I ng | ayer may
be formed with a plurality of l|ayers each containing a barrier resin.
Fer exanple, the barrier 5 resin coating |ayer may be a nulti-I|ayer

structure in- cludi ng a vinylidene c&ft ori de-based copol yner |ayer and
an et hyl ene-vinyl al cohol copolyner layer. The barrier resin content
of the barrier resin coating |layer is not | ess than 50 wej ght %
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resin coating |@y8liv about 150 to 300 g/15 mm, after storage at 40°C

and 90% R.H. (relative humidity) for 1 week.
The composite f£ilms have excellent gas barrier
properties and exhibit an oxygen gas permeability of not
10 greater than 5 cc/m? - 24 hr. (e.g. about 0.01 to 3
cc/m? * 24 hr.), preferably about 0.0l to 1 cc/m? * 24 hr.
and more preferably about 0.01 to 0.5 cc/m? * 24 hr. at
25'C, and a water vapor permeability at 40°C and 90%
R.H. of not greater than 5 g/mz' 24 hr. (e.g. about 0.01
15 to 4 g/m? * 24 hr.), preferably about 0.1 to 3.5 g/m? * 24
hr. and more preferably about 0.1 to 3 g/m? - 24 hr., as
determined in a film having the base f£ilm layer in 10 to
30 pm thickness and the covering layer comprising the
inorganic layer and the coating layer in 0.5 to 5 pm
20 thickness.

To facilitate the production of a bag, a pouch or
other container, the barrier resin coating layer may be
covered with a heat-sealing layer. Moreover, the heat-
sealing layer may be formed on the other side of the

25 base £ilm layer. In this case, one side of the base
film layer need only be covered at least with the inor-

ganic layer and barrier resin coating layer.



may. contain additives such as those nentioned above, and an

anti bl ocki ng agent and an adhesi on-i nprovi ng agent such as

pol yet hyl enei m nes, polyi socyanates and so on. . The sil ane
coupl i ng agent includes various com 25 pounds whi ch can inprove
adhesi ve properties between the i nor @dni-c | ayer, base filmlayer and
barrier coating | ayer, such as a silicon conpound having at |east one
- 21 - functiongl r gﬁ selected fromthe _group_consisting of a
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or in combination.

The heat-bondable olefipic polymer includes, for
example, polyethylene inclusive of low density polyeth-
vlene and linear low density polyethylene, ethylene-

10 butene-1 copolymer, ethylene-(4-methylpentene-1} copol-
ymer, ethylene-hexene-l-copolymer, ethylene-vinyl ace-
tate copolymer, ethylene-{meth)acrylic acid copolymer,
ethylene-(meth)acrylate copolymer, ionomers, poly-
propylene, propylene-butene-1 copolymer, ethylene-pro-

15 pylene copolymer, ethylene-propylene- butene-1 copol-
ymer, ethylene-propylene-diene copolymer, and modified
polyolefins such as maleic anhydride-modified polyeth-
vlene and maleic anhydride-modified polypropylene. The
preferred olefinic polymer includes polyethylene, ethyl-

20 ene-vinyl acetate copolymer, ethylene-ethyl acrylate
copolymer, amorphous polyolefins (e.g. amorphous poly-
propylene), an ethylene-propylene copolymer and so on.
When the heat-sealing layer is formed by the lamination
technique, the preferred heat-bondable film includes an

25 unoriented polypropylene film and unoriented ethylene-
propylene copolymer film.

The heat-bondable polyester includes aliphatic



The am no group nmay be substituted with 1 or 2 | ower al kyl groups
(e.g. a (err] alkyl group such as nethyl, 15 et hyl, propyl, isopropyl

or butyl group). Further, the (meth)acryl oyl group may be fornmed by
a {neth)- acryl oyl oxy group. As the al koxy group, there
may be nentioned for i nst ance met hox¥8 et hoxy, propoxy, isopropoxy,

but oxy, 20 | sobut oxy, s-butoxy, t-butoxy and other ([err] al koxy

groups. Preferred al kgx roup _i.ncl udes hydraql.yzahl.e _. al kox rooup
Cin particul ar, BRAVRSEEES SORRS St bpth an altbhatiordiol and, @i sHisund
may have about
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Preferred exanpb_gjﬁq%éfe%(eﬂ %Jra%(;:a%:%ﬁ._%l,' 29139614 , nylon 19 WH&S na%y ! CON

conmpound shown oW ng
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wherein Y repres unct1onal grou

consi sting %f aﬂﬁ%ﬁ%”?ﬁﬂﬂéﬂp_fyﬁﬁﬂ%yﬁéd@wﬂﬂ%ber, chloroprene rubber,

styrene-acrylonitrile copolymer, styrene-butadiene co-

polymer, styrene-acrylonitrile-butadiene terpolymer and
so on.

The thickness of the heat-sealing layer can be

10 liberally selected, for example from the range of about
3 to 100 pm, according to the intended uses for the
packaging material. When the heat-sealing layer is pro-
vided by the film laminating method, the thickness may
for example be about 20 to 100 pm and is preferably

15 about 30 to 80 pm.

The heat-sealing layer can be formed in a selected
location {e.g. heat-sealing portion) of the surface of
the barrier resin coating layer but is generally formed
all over the surface of the barrier resin coating layer.

20 Moreover, as mentioned hereinbefore, the heat-sealing
layer may be formed in a selected heat-sealing part or
the entirety of the other side of the base film layer.

One kind of the barrier film according to the
present invention can be obtained by covering at least

25 one side of the base film serially with the inorganic
layer and the barrier resin coating layer containing the

silane coupling agent.



5-.an amno group, a mercapto group, a vinyl group and a

(met h)acryl oyl group, R represents a hydrocarbon resi- due, X

i ndi cates the sane or different al koxy group, and n denotes 0 or 1.
The functional group represented by Y and the 10 al koxy group indicated
by X are exemplified with the above R8ntioned exanpl es.

As the hydrocarbon group represented by R there may be nentioned for
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cycl oal kene- ([ egk] 186k} oh@Ssdue bEPehk’ badk! ¥ilm S4ebessively with the
inorganic layer and barrier resin coating layer contain-
ing the silane coupling agent and covering the other
10 side of the base film with the heat-sealing layer.

The inorganic layer can be formed by covering the
surface of the base film with the inorganic substance
utilizing the conventional technology which includes
physical methods (e.g. vacuum vapor deposition, reactive

15 =~ vapor deposition, sputtering, reactive sputtering, ion
plating, reactive ion plating, etc.) and chemical meth-
ods (e.g. CVD, plasma CVD and laser CVD processes). The
inorganic layer may be practically formed by physical
methods such as vapor deposition and this layer may be

20 formed on one side or both sides of the base film layer.

The barrier resin coating layer can be formed by
coating the surface of the inorganic layer with a coat-
ing composition containing the barrier resin and the
silane coupling agent. The coating composition or dope

25 can be prepared by using a suitable solvent which can be

selected according to the type of barrier resin and

silane coupling agent, and it may be a solution or a



- 23 - hexene- ([ err]al kyl residue), anong others. Furt her

nis O or 1. Wien Y is a vinyl group, n may practically be 0, and when
Y is other functional group, n may practically be 1. 5

Exanpl es of the silane coupling agent include; (1)

hal ogen- cont ai ni ng sil ane coupling agents @8 g.

2-chl oromet hyl tri met hoxysi | ane, 2-chloroethyltriethox- ysi | ane,

3-chl oropropyl trj nethoxy5|lane 3-chl or opr o- pyl triethoxysilane), 10
(11) epoxy group- ™™g silane coupling agents [e.qQ.

2- (3, 4-epoxycycl ohexyl[)ethyltri hox ane
2- (3, 4- epoxycycl ohexy StﬁéhY?PgE%8§yéuF§ 8 toating solution containing

3- (3, 4-epoxycyclo | 0
2-gl yci dyl oxy- etah%?& %yt& anéﬂ ?é% yC| olymfg can be selected

hyl h . | | |
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et hyl ) ami nol et hyl tri met hoxysi | ane, %%tN-( an1ﬁbg?ﬁylfyc onexanone.

etc,, ethers such as dioxane, diethyl ether, tetrahy-

drofuran, etc.:; aromatic hydrocarbons such as benzene,
toluene, xylene, etc.: esters such as ethyl acetate,

10 butyl acetate, etc.; amides such as dimethylformamide
etc.; and mixtures of such solvents. The dispersions
are generally available in the form of O/W emulsion from
commercial sources.

The coating composition containing an ethylene-

15 vinyl alcohol copolymer can be generally prepared by
using a mixed solvent composed@ of water and alcohol.

The alcohol that can be used typically includes metha-
nol, ethanol, propanol, isopropyl alcochol, cyclohexanol
and so on.

20 The coating composition described above may con-
tain a variety of additives such as those mentioned
hereinbefore. For improved coatability, the composition
may contain the conventional additives such as an anti-
foam and a rheology modifier.

25 The method for coating is not critical as far as a
crack or defect is not formed in the inorganic layer.

Thus, the conventional techniques such as air-knife



i no propyltrinmethoxysilane, 3-(2-am noethyl)-am nol propy

| triethoxysilane, 3-[N (2-am noethyl)am no]-propyl nmet hyl

di met hoxysi |l ane, etc.), 25 (iv) nmercapto group-containing silane

coupl ing agents (e.g. 2-nercaptoethyltrinmethoxysilane, 3-nercaptopro-
pyl tri met hoxysi |l ane or 3-nercaptopropyl t+i®k hoxysi | ane,

- 24 - (v) vinyl group-containing silane coupling agents (e.g.

vi nyl tri met hoxysil ane, vinyltriethoxysilane), and . Vi) .
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Where necessary, the surface of the barrier resin
coating layer may be subjected to a conventional surface
treatment as illustrated in the explanation of the base

10 film regardless of the presence of the heat-sealing
layer or not, or an adhesive layer or protective layer
may be formed partially or throughout the whole of the
coating layer without such surface treatment.

The heat-sealing layer can be formed by the con-

15 ventional method according to the type of heat-bondable
polymer, such as dry lamination, extrusion lamination or
coating.

The barrier composite film of the present inven-
tion may be provided, according to the type and intended

20 use of film, with an optional coating layer and/or a
laminating layer, such as a lubricating layer, an anti-
static layer, an ornamental printed film layer or a re-

inforcing layer such as a nylon film.

25 INDUSTRIAL APPLICABILITY OF THE INVENTION
The barrier composite film of the present inven-

tion wherein an inorganic thin layer is coated with a



by- wei ght), preferably about 0.1 to 7 parts by weight 15 (e.g. about 0.2
to 7 parts by weight) and nore prefera- bly about 0.5 to 5 parts by
wei ght (e.g. about 0.5 to 3 parts by weight) relative to 100 parts by
wei ght of the barrier resin. The thickness of the barrier
resin coating layer 20 can be selected Wé hin the range not adversely

af fecting the filmcharacteristics and nay for exanple be about
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' period with maintaining high adhesive properties between

the inorganic layer and base film layer, even when ex-

posed to external mechanical forces such as bending or
flexing or used in high temperature and/or high humidity

10 conditions. Moreover, despite its thin covering layer,
the film has excellent barrier properties and high clar-
ity. Therefore, the film insures inhibition of decrease
of adhesive properties of the inorganic layer, clarity
and barrier properties even when exposed to external

15 mechanical forces or high temperature and/or high humid-
ity conditions due to microwave heating or retort treat-
ment, so that it provides a long-term preservation of
contained items with inhibiting deterioration or decom-
position.

20 Further, in the barrier composite £ilm of the in-
vention, permeation or penetration of a solvent con-
tained in a printing ink or laminating adhesive agent to
the base film is remarkably suppressed or prevented when
printing or laminating is conducted on the barrier resin

25 coating layer according to a conventional technology so
that the solvent remained in the film is extremely mini-

mized. Therefore, the f£film insures high safety in pack-



but this ratio has bearings on barrier properties. In order to

provi de for high barrier prop- erties and aging resistance, the ratio
of the thickness T (pm) of the barrier resin coating |layer to the
thick- 10 ness t (pn) of the inorganic layer, i.e. T/t, may for

exanpl e be about 0.1 to 1,500, preferably &Boat 0.5 to 500 (e.g.

about 1 to 200), and nore preferably about 1 to 100. In many

i nstances, the preferred.ratiq is_abo 2 to 50 (e.g. about 5 to 50).
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conprising a 2 an i1 norgani c oxide thin l'layer forned on
at | east one sULhYetserkig zBase fhakidd %ﬁ%l@&dpﬁcﬁ%@ed items,| Phalrftiaer

formed on the thin |layer and containing t
ceutical products, precision electronic components, etc,
and for the production of balloons. Furthermore, in
food packaging use, the film preserves food for a long

10 time with suppressed aging and degradation. As de-
scribed herein above, the present invention also dis-
closes a use of the barrier composite f£ilm for packaging
of various contents such as food, pharmaceutical prod-
ucts and electronic devices.

15 There is no particular restriction to the form of
package that can be provided using the film of the pres-
ent invention. Thus, for example, bags or pouches for
formed foods such as hamburgers, shaomai, gyoza, etc.
and those for liquid items such as curry, various soups,

20 coffee, tea, etc. may be mentioned. Bags or pouches
containing such food items can be directly submitted to
retort treatment or microwave heating. Furthermore,
when the film is used as an inner bag for a paper con-
tainer as it is the case with a sake pack, for instance,

25 the contents can be safely heated by, for example, mi-
crowave heating. In other words, sake can be warmed up

as packaged with convenience, to mention an example.



.26 - barrier resin as a main conponent. These conposite
fllns show a peeling strength (stripping strength) of the coating
| ayer with respect to the base filmlayer of not | ess than 100 g/ 15
mm (e.g. about 100 to 400 g/ 15 5 m), preferably about 120 to 350 g/ 15 mm
and nore pref- erably about 150 t0-38#8 g/ 15 nm after storage at 40 C
and 90% R H. (relative humdity) for 1 week. The conp05|te

filnms have excel | ent ggs bargler £ gtoge i es gﬂd gxhiblte en gas

perneabi l ity ?f not 24ehp3f Sggrf?ﬁﬂnw 18b/ e f 391p¢ m? 512 b24th0 01

to 3 L. ). .era abou cC r

agd nor e prg?e?&ﬁﬁybﬁﬁﬁﬁPt JBTGP%lenSGE /Mﬁﬂ' nﬁﬁud§§ cont 1?Er6 and a

orntert ba hr TR gl Yplt ot sIes00F pags gF‘-n? athely' cBb8% Sl P

about 0.1 to 3. it%&ﬁh%&fhagé o traysy hret%”d %ﬁ&%ﬁ%reESE %h&g%&%“Foﬁf a0 3
ed m haVi ase

g/nmerr]-24 hr a’fi I Ng t Iayer

in 10 to el C t ver r gggg | g6l he
I norgani c Iayer and %ﬁgggoatlﬁg ayer9 Egrg%toogﬂ?er ﬁ t ? ness
To facilitate thggrgadegtion of a bag, a pouch or other cont ai ner,
the barrier resin coating | ayer nay be

EXAMPLES
The following examples are intended to illustrate
10 the present invention in more detail but should by no
means be construed as defining the scope of the inven-
tion.
Comparative Example 1
By the vacﬁum vapor deposition technique using SiO
15 as the wvapor source, a 1,000 A-thick silicon oxide vapor
deposit layer was deposited, as an inorganic layer, on
one side of a 12 pm thick biaxially oriented polyethyl-
ene terephthalate film in a vacuum of 5 x 10~ > Torr to
provide a composite f£ilm.
20 Examples 1 and 2
To 100 parts by weight of a vinylidene chlo-
ride-based copolymer (trade name: Saran Resin F 216,
manufactured by Asahi Chemical Industry Co., Ltd.) was
added 1.0 part by weight of y-glycidoxypropyltrimethox-
25 ysilane (i.e. 3-glycidyloxypropyltrimethoxysilane)
(trade name: TSL 8350, manufactured by Toshiba Silicone

Co., Ltd.), and the resultant mixture was dissolved in a



covered with a heat-sealing |ayer. Mreover, the heat- seal ing | ayer

may be fornmed on the other side of the 25 base filmlayer. 1In this
case, one side of the base filmlayer need only be covered at | east
wi'th the inor- ganic layer and barrier resin coating |ayer.

- 27 - The pol ynmer that can-b&5used for formng the heat-
sealing | ayer includes heat- bondable polyners, for exam ple olefinic
pol ymers, vinyl acetate-vin chl ori de co- pal yesters,
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et hyl ene- pr 0-
copolymerizing 85 mol % or more of vinylidene chloride

monomer as a main compqnent and, as comonomer, at least
one of acrylic acid, methyl methacrylate or methacrylo-
nitrile.
10 Using a bar coater, the above coating composition
was coated in a dry thickness of 0.5 pm (Example 1) and
2.5 pm (Example 2) on the deposited side of the silicone
oxide vapor-deposited film obtained in Comparative Exam-
ple 1. The coating was then dried in an oven at 105" C
15 for 30 seconds, whereby a composite film was obtained.
Example 3
To 100 parts by weight of a vinylidene chlo-
ride-based copolymer (trade name: Saran Resin F 216,
manufactured by Asahi Chemical Industry Co., Ltd.) was
20 added 1.0 part by weight of y-aminopropyltriethoxysilane
(i.e. 3-aminopropyltriethoxysilane) (trade name: TSL
8331, manufactured by Toshiba Silicone Co., Ltd.)}, and
the resultant mixture was dissolved in a mixed solvent
of toluene-tetrahydrofuran (1/2, by weight) to prepare a
25 coating domposition of 15% by weight resin concentration
for the barrier resin coating layer.

Using a bar coater, this coating composition was



15 pyl ene copol ynmer, ethyl ene-propyl ene- butene-1 copol - ymer,

et hyl ene- propyl ene-di ene copol yner, and nodified pol yol efins such as
mal ei ¢ anhydri de- nodi fi ed pol yet h- yl ene and nal ei c

anhydri de-nodi fi ed pol ypropyl ene. The preferred ol efinic polyner

I ncl udes pol yet hyl ene, ethyl- 20 ene-vi @pl -acet at e copol yner,

ethylﬁne ethyl acrylate - copol ynmer, anor phous polyolefins (e.q.

anor phous pol y- propyl ene). .an et hyl ene-pro Ien ol yner. and so
on. When FﬁétﬁgaﬂnséapFﬁgth&?§Pe?§ Pgrﬁeg yPﬂe ﬁE%Fb epos-

t echni th f h bondabl.e .f
ggfyglﬁgilbengeg lr%dirﬁ&% ﬁe‘%?tgm 3§d2§ rgh Toxdide %%sagfltsﬁ5fe&§2° For i1 m
e heat - bondabl e yes i ncl udes |
%8 - 8L EomBRrer g o bt ioart BR%: TPSRtARS ¥RSal i -
hati c di b I d._ . The h dabl | yd f
gxgngfe,lﬁi{ogxﬁf ﬁyﬁlnaf2°§ﬁge%§lggg e f%rp??¥gg?%gdﬁu§8er°§§%%e§%po|gﬁer
i ncl udes, fgr ?@gglges1n a.?h?l nd'%ﬂg¥g$&e§§05ﬁﬁge% co! QrEEfe”e

r ubber, yrene-acryloni yner styrene-but adi ene
film.

Example 4

Vinyltrimethoxysilane (trade name: TSL 8311, manu-

factured by Toshiba Silicone Co., Ltd.; 1.0 part by

10 weight) was added to 100 parts by weight of a vinylidene
chloride-based copolymer (trade name: Saran Resin F 216,
manufactured by Asahi Chemical Industry Co., Ltd.). The
resultant mixture was dissolved in a mixed solvent of
toluene-tetrahydrofuran (1/2, by weight) to prepare a

15 coating composition of 15% by weight resin concentration
for the barrier resin coating layer.

This coating composition was coated, using a bar
coater, in a dry thickness of 2.5 pmm on the va-
por-deposited surface of the silicon oxide-deposited

20 f£ilm obtained in Comparative Example 1 and the coating
was dried in an oven at 105 C for 30 seconds to form a
barrier resin coating layer and thereby provide a com-
posite f£ilm.

Example 5
25 To 100'parts by weight of a vinylidene chlo-
- ride-based copolymer {trade name: Saran Resin F 216,

manufactured by Asahi Chemical Industry Co., Ltd.) was



pal ymer, styrene-acrylonitrile-butadi ene terpolynmer and So on.

The thickness of the heat-sealing |ayer can be 10 | i berally sel ected,
for exanple fromthe range of about 3 to 100 pm according to the

i nt ended uses for the packagi ng material. Wen the heat-sealing | ayer
IS pro- vided by the filmlam natirg3ethod, the thickness may

for exanple be about 20 to 100 pmand is preferably 15 about 30 to 80
[err]m The heat-sealing | a can be forned in a sel ected

| ocation (e.g. Redkda @Wbﬁ?¥§£QJﬂ§ yumekcaptopropyligjethax of

resin coating | ayer. but |s enerall forned [ 1 ov r the surface of
P es¥pi : Jriethory,

the barrier res¥PidGRs dd €y Srmers@ptophopyidr ef ore,

o :ea;‘f e cntimsy T ay&??@ i epasegted ﬁ%&bﬁqe%a'%faneat .0 Par!
On [ f th I

be- obt ai ned by &emgd EsEE st fuxtire see RESRIYad R Gorial |y
with the i ngrgagigeq o e o2 A1 DI By U (12| WA to

containing t AA5e coup
prepare a coating composition of 15 weight % resin con-

centration for the formation of a barrier resin coating
layer.
Using a bar coater, the above coating composition
10 was coated in a dry thickness of 2.5 pm on the deposited
side of the silicon oxide vapor-deposited film obtained
in Comparative Example 1. The coating was then dried in
an oven at 105 C for 30 seconds to prepare a barrier
resin coating layer, whereby a composite film was ob-
15 tained.
Example 6
An ethylene-vinyl alcohol copolymer (trade name:
Soanol 30L; The Nippon Synthetic Chemical Industry Co.
Ltd.:; 100 parts by weight) was added with 1.0 parts by
20 weight of vy-glycidoxypropyltrimethoxysilane (trade name:
TSI, 8350; Toshiba Silicone Co., Ltd.). The resultant
mixture was dissolved in a mixed solvent of water -iso-
propyl alcohol (1/1, w/w) to prepare a coating composi-
tion of 12 weight % resin concentration for the barrier
25 resin coating layer.
Using a bar coater, this coating composition was

coated in a dry thickens of 4.0 nm on the vapor-depos-



- .29 - Anot her kind of the barrier filmaccording to the
present invention can be obtained by a process which conpri ses
covering at | east one side of the base film successively with the
i morgani c | ayer, barrier resin 5 coating | ayer containing the silane
coupl i ng agent and heat - seal i ng | ayeB8or a process whi ch conprises
covering at |l east one side of the base filmsuccessively wth the

Si 1 ane. coupt | ng Ligeh e CRARE0: (05 P 6 PR ifls - JepaRd ted AR {11 m
ith the heat- |,i | . . The | ic | . be f d
\tl)my cove(rai ngat hzq"aalln%% &%’?/?Jé’&?aﬁattlﬁf ﬁé‘?@p}i‘ﬁl ﬂ\o\rﬁ%@l%e?wiw@%sug;gnce
tilizi th A I | technal ' i ncl ud hysi cal t hod
120G e SIS INa SR SOl ! TSR so ol SL TR0

reactive sputterlng,, l;cg’gt(iggg_la@\% Iagﬂ%}iét&‘n%%%\/ . Qr'ld%l E\l o%tict'e) and

chem cal net h- nd Taser processes).
The | gOr ggdjisg, | ayer may be practically formed by physi cal

met hods such as vapor deposition and this |ayer may be 20 formed on one
side or both sidegdhara®i %::Ja&d;ﬁ" e ayer. The barrier resin
coating | ayer can égﬁ?orné' by coating the surface of the inorganic

payer wWth a coat-  rhe pP8cEaNPEsLE BRaRBILLNES FBBeRREE BkcbpE! N and
that the silane coupling agent was not used to provide a
composite film.
10 Comparative Example 3
A composite film was obtained in the same manner
as Example 2, except that the silane coupling agent was
not employed.
Comparative Example 4
15 Except that the silane coupling agent was not
used, a composite film was produced in the same manner
as Example 3.
Comparative Example 5
A 12 pm-thick biaxially oriented poly(ethylene te-
20 rephthalate} f£ilm was used as the base film. By the
vacuum vapor deposition method using Al.03 as the vapor
source, a 1,000 A-thick aluminium oxide layer was formed
on one side of the base film in a vacuum of 5 x 10~ °
Torr to provide a composite film.
25 Examples 7 and 8
To 100 parts by weight of a vinylidene chlo-

ride-based copolymer {(trade name: Saran Resin F 216;



silane coupling agent. The coating conposition or dope 25 can be

prepared by using a suitable solvent which can be sel ected according
to the type of barrier resin and silane coupling agent, and it may be
a solution or a - 30 -

di spersi on. The solvent for su8® a coating sol ution containing

a vinylidene chloride-based copol ymer can be sel ected according to

t he speci es of V|nyI|dene chl ori de series 5 copol yner. and _typically

i ncludes, for &pawSaCturadhys Asahi Chepdcad FRdustey FchyPtgtHyVaﬁbtone

cyclohexanone etc thers su h as, di oxa ne, dieth her tetrahy-
drofuran, etc. dgﬁgn&tlcpﬁ§§r5@é ts&@hyég Ay pro Y I’tloluene

| t t t t b t t at
e e SR e 2553 s, B AR B e s
from o comierhthe SiiEERe T 2. '>6f?‘ﬁ'adc &ie“%&fs‘” Bt mgere ° "

cont i ni 19220 Gl bUTo1vbd 1 B il 0w LH o1 ARG 82 2 1Y

hydrofuran (1/2, by weight) to prepare a barrier resin
coating composition of 15% by weight resin concentra-
tion.
This coating composition was coated in a dry
10 thickness of 0.5 pm (Example 7) and 2.5 pm {(Example 8)
on the vapor-deposit surface of the aluminium oxide-
deposited film obtained in Comparative Example 5 using a
bar coater, and the coating was dried in an oven at 105’
C for 30 seconds to form a barrier resin coating layer,
i5 and thereby provide a composite f£ilm.
Example 9
To 100 parts by weight of an ethylene-vinyl alco-
hol copolymer {(trade name: Soanol 30L:; The Nippon Syn-~
thetic Chemical Industry Co., Ltd.) was added 1.0 part
20 by weight of y-glycidoxypropyltrimethoxysilane (trade
name: TSL 8350, Toshiba Silicone Co., Ltd.), and the
resulting mixture was dissolved in a mixed solvent of
water-isopropyl alcohol (1/1, by weight) to prepare a
coating composition of 12 weight % resin concentration
25 for a barrier resin coating layer.
Using a bar coater, this coating composition was

coated in a dry thickness of 4.0 nm on the vapor-depos-



usi ng a m xed sol vent conposed of water and al cohol. The al cohol that
can be used typically includes netha- nol, ethanol, propanol,

i sopropyl al cohol, cycl ohexanol and so on. 20 The coating
conposition descri bed above may con- tain a variety of additives such
as those nentioned her ei nbef ore. For 40wpr oved coatability, the
conposition may contain the conventional additives such as an anti -

f d heol difier. Th d oat ] '

critical as far % s éceeéroafcéﬁﬁ e, S aierp@fa%éj &?‘J;“h Sgani ¢

| ayer. Th ys ., t CO entlo a ue s air-knife

A coimest 450) rfﬁa' SRS 3o %Fé’@et%ﬂa@

di i ng, d

P CORLNG: SPIN Pl T ALY 800 10, TEIRRED eomm dbarrier
conposition, th e“s‘?&“ t'ﬁmgd 1a%za’anaa TR, gc%;rfapy se.tt%f Ht?n%aso to 150

C, whereby the desite arri resin cotih er ai ned
Wher e neces ry,ﬂ%yi&ggface of the barrier resin coatlng | ayer may

be subjected to a conventional surface
Comparative Example 6

_A composite film was obtained in the_same manner
as Example 7 without using the silane coupling agent.
Comparative Example 7
10 The procedure of Example 8 was repeated to obtain
a composite film except that the silane coupling agent
was not employed.
Comparative Example 8
A composite film was obtaingd in the same manner
15 as Example ¢ except that the silane coupling agent was
not used.
Comparative Example 9
A composite film was produced in the same manner
as Example 1 except that a 5.0 pm-thick coating layer
20 was formed on the inorganic oxide layer by using a con-
ventional urethane resin solution not having the barrier
properties specified in this specification (trade name:
TAKELACQUE A 615; Takeda Chemical Industries, Ltd. ) in
lieu of the coatlng composition containing the
25 polyvinylidene chloride-based copolymer.
Comparative Example 10

In lieu of the barrier resin coating layer, a ure-



treatnment as illustrated in the explanation of the base 10 film
regardl ess of the presence of the heat-sealing | ayer or not, or an

adhesive | ayer or protective |ayer
t-hr oughout the whol e of the

treat nent.

venti onal

may be formed partially or
coating |l ayer wthout such surface
The heat-sealing lragdr -can be fornmed by the con-

nmet hod accordi ng to the type of heat- bondable pol yner,

as dry lamnation, extrusion_|am nation or % The
corrposutthénﬁ mesdm taﬁ’@e[?rlé@er(t ragipe fame : ADCHT% ey - & oFicoMded,
according to the ty e and | tended 20 _ . use %f film with an optiagnal
coati ng Iayer

barri er

an anti -

W& ﬁé’ﬁ’%‘- Ay &

stati ayer, r rinted fil.mla er re-

i nforci ng Iayefmbﬁﬁh%g?' %ﬁ%%&lﬁ% oirthe e Inorgani
APPLI CABI LI TY THE. | NVENT. The barrier 05| f|In1of
i nven- Fiih bt'ﬁadﬁe\ﬁné‘flelcﬁmgﬁraﬁ&vfam ﬁ1 “ay Sthed B t

pr esent
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30 pm~thick unoriented ethylene-propylene copolymer film
was dry-laminated on the coated film to provide a com-
posite film.
Comparative Example 11

In the same manner as in Example 2 except for us-
ing a solution of a vinyl chloride-vinyl acetate copoly-
mer (trade name: DENKA 1000C: Denki Kagaku Kogyo Co.,
Ltd.) to prepare a coating layer in a thickness of 2.5
pm on the inorganic layer in lieu of the coating compo-
sition containing the vinylidene chioride-based copoly-
mer, a composite f£ilm was obtained.

Comparative Example 12

To 100 parts by weight of a vinylidene chloride-
based copolymer (trade name: Saran Resin F 216; Asahi
Chemical Industry Co., Ltd.) was added 1.0 part by
weight of a polyisocyanate (trade name: COLONATE L: Nip-
pon Polyurethane Industry Co., Ltd.). The resultant
mixture was dissolved in a mixed solvent of toluene-
tetrahydrofuran (1/2, by weight) to prepare a coating
composition of 15 weight % resin concentration for the
formation of a barrier resin coating layer, instead of
the coating composition containing y-glycidyloxypropyl-

trimethoxy silane (trade name: TSL 8350: Toshiba Sili-

15
such

r?u@l'?%n&ﬂsu&fl % 4 ayer,

t he
h a



barrier resin coating |layer containing a silane coupling agent

i nsures remarkabl e i nprovenent of adhesive force bet ween the

i norgani c |layer and the base filmlayer and, significantly enhanced
barrier properties. Further, the 5 filmexhibits excellent barrier
properties over a |ong peri od wi t h-n#iznt-ai ni ng hi gh adhesi ve
properties between the inorganic |ayer and base filmlayer, even when
ex- posed to external chani cal forces such as bending or

flexing or used99ehiGHr 4 dhSerdat ure and/or high hunmidity 10  conditions
Mor eover, despite its_thin L l.m has excel | ent

coyering_lLayer the fil .
barrier properties anHSﬁPShac¥8F-°gate¥'iF?? #havEr 6PaLiPH CPIPRSTLLdAPes
ity OO aXE BAtea 1n 3 YL THAGRGRNEE 8 B o st SRS o
Condi i ons due_ EadH o thel BT LG Vil BpddTila £ orithinea,
eter i orati Su o oMYAt dniie 1. , (" Baling WEEP ditsdd BT 11 00

conposite film Qe 5&15’ c_£ot°Rl %cohﬁrégfc%lt ;,%theo%n%ﬁrii&n si%h

sol vent con- tained in a printing 1 m nat1 ng esive agent to
the base Tilm i goatARigialaiperSUReebyd 0lcoripokdte®t it Was obtiindd.Ng or

| am nating is conducted on the barriér resin 25 coating |layer according
to a conventional coffparetagy Ekample 13

One (1) part by weight of a polyisocyanate (trade

10 name: Colonate L; Nippon Polyurethane Industry Co.,
Ltd.) was added to 100 parts by weight of a vinylidene
chloride-based copolymer (trade name: Saran Resin F 216;
Asahi Chemical Industry Co., Ltd.). The resultant mix-
ture was dissolved in a mixed solvent of toluene-tetra-

15 hydrofuran (1/2, w/w) to prepare a coating composition
of 15% by weight resin concentration for the formation
of a barrier coating layer, in lieu of the coating com-
position containing y-glycidyloxypropyltrimethoxysilane
{trade name: TSL 8350: Toshiba Silicone Co., Ltd.).

20 This coating composition was coated in a dry
thickness of 2.5 pm on the deposited side of the alu-
minium oxide vapor-deposited f£ilm obtained in Compara-
tive Example 5 using a bar coater. The coating was then
dried in an oven at 105 C for 30 seconds to form a bar-

25 rier resin coating layer and therebj provide a composite
film.

Comparative Example 14



that the solvent remained in the filmis extremely mni - m zed.

Therefore, the filminsures high safety in pack-

- 33 - aging application for food. Therefore, in
packagi ng applications, the filmcan be advant ageously used for the
packagi ng of various product itens 48ch as food for microwave oven
cooki ng, 5 retort foods, frozen foods, products to be m cr o-

wave-sterilized, flavor barrler- acka d itens,  phar ceuti cal

products, precision 2R3t C % ceptaining %ﬁﬁ by rwekghtdfuct i on

of bal |l oons t hernore cka i ng_use, the_film res rves

food for a IonggelﬁlnyiFﬁﬁnﬁAFthEbg Egﬁ glxﬁﬁrdgaﬁgdéPlg de-

scri bed herei n,ahove,. th ent \Y; n aLso ' es a use of

The bar e e Ao kne! FaPhaRiRh REyERG ' Barfisy reawoagazaﬂgei?geguch as
ts _an

oot PQaﬁgaﬁiﬁ%%ﬁﬁrsﬁaFget%PCFPsﬁg?%etﬂgnﬁéfﬁ% PBkE&nBIY 1 Rxcedt that., pe
provi ded Ugi NGy, 0ef 1L OLob e BECagent e Clibel BHADH] OTou TR 1L

exanpl e, bags or “pouche
coater, the above coating composition was coated in a

dry thickness of_2.5 pm on a 12 pm-thick biaxially orij
ented polyethylene terephthalate film without depositing
an inorganic layer. The coating was then dried in an

10 oven at 105 C for 30 seconds to give a barrier resin
coating layer, whereby a composite film was obtained.

Comparative Example 15
The coating composition obtained in Example 1 was
coated, using a bar coater, in a dry thickness of 2.5 pm

15 on a 12 um-thick biaxially oriented polyethylene tere-
phthalate film without forming an inorganic layer. The
coating was dried in an oven at 105" C for 30 seconds to
give a barrier resin coating layer and whereby provide a
composite f£ilm.

20 The oxygen gas permeability, water vapor perme-
ability and film adhesive strength (adhesive strength of
covering layer) of the composite films each obtained in
the Examples and Comparative Examples were evaluated by
the following methods. |

25 Oxygen gas permeability:

By the isobaric method {(instrument: Morcon's

OXYTRAN TWIN), determinations were made at 20°C and 65%



formed foods such as hanburgers, shaomai, gyoza, etc. and those for
liquid itenms such as curry, various soups, 20 coffee, tea, etc. may be

menti oned. Bags or pouches cont ai ni ng such food itens can be
dirrectly submtted to retort treatnment or mcrowave heating.

Furt her nor e, when the filmis used-a44arr i nner bag for a paper con-
tainer as it is the case with a sake pack, for instance, the contents
can be safely hea for Q oway, I n_ ot her
wor ds, sake can%’bgl %QQH%QE? ﬁ%ﬁﬁ%ﬁﬁ? %%ﬁﬁglz o%fenti on
an exanpl e. - 34 - The
package forn1mh$5h t he packaging mat eri al of the present invention

can provide |nclugﬁ cont lners ch as various types of bags or
pouches, cups, et Pgﬁmﬁﬁfﬁ&£} trays, etc., covers, interliners

for pa- 5 per packgglgp aaksnsmmeﬁvkﬂgﬁgk)ggggbhﬁm*ﬁﬂhtwb#hz?

and so on.

fol low ng exanplges 3ifl natliSRLe el WalddSLt24d ¢ and 90% R.H. The re-

sults were indicated in units of g/m? * 24 hr.
Film adhesive strength:
An unoriented ethylene-propylene copolymer film in
a thickness of about 50 pm was dry-laminated on the

10 coating layer of the test film, and the peel strength
(separating strength) between the test film and the un-
oriented ethylene-propylene copolymer film was evaluated
by drawing each film at a rate of 300 mm/min. with the
use of an instrument (ORIENTEC's RTM-100).

15 Furthermore, the film was flexed by hand once and
the external force-induced change in barrier properties
was investigated by determining the oxygen gas perme-
ability and water vapor permeability before and after
flexing. Further, the film was stored at 40 C and 90%

20 R.H. for 1 week, and change of adhesive properties under
high temperature and high humidity conditions was evalu-
ated by determining the adhesive strength of the film
before and after storage.

The results are shown in Table 1. It should be

25 noticed that in regard of the film according to Compar-

ative Example 7, the oxXygen gas permeability before hand

flexing was below the detection limit.



10 the present invention in nore detail but should by no means be

construed as defining the scope of the inven- tion.
Conpar ative Exanple 1 By the vgguun1vapor deposi tion technique
using SiO 15 as the vapor source, 0 A-thick silicon oxide vapor
deposit |ayer wdgs depositfed, as an inorganlc | ayer, on one side of a
12 [err]mthickihiaxially oriented polyethyl - ene terephthalate film
in a vacuum of 535 10[qu] Torr to provide a conposite film 20
Exanpl es 1 and 3 To 100 parts by wei ght of g.V|n | i dene chl o-
ri de- based copolﬂ’,ner ﬁtﬁacﬁe rames Bral RGi 1@ F 167 = franuf act ured by
Asahi Chenical I{gdustf)g @8y, Pt ) Was™ o Sddd . o"part by wei ght of
y- gl yci doxypr opylt i M8thox- 25 ysilane (i.e.
3-gl yci dyl oxypra Htrlnethoxysilane) (trade nane: TSL{8350,
manuf act ured by hi ba Q|Iicone Co., Ltd.), and the fesultant
m xture was di s4@ed ig - 35 -
m xed sol vent off'g ol uﬁr@-t@t rahydrofuran /5 by o o o
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wei ght) to prepare a coating conposition of 15 % by wei ght resin

concentration for the formation of a bar- rier resin coating |ayer.
I ncidentally, the vinylidene 5 chloridg based copol ynmer is a copol yner
obt ai nabl e by copol yneri zi ng 85 nol ébor nore of vinylidene chloride
mononmer as a mhi n conporjent and, as conononer, at |east on¢ of
acrylic acid, Tgthyl netihacryl ate or net hacryl o- nitrile. |10
Usi ng a bar cog t above coating conposition was coated in a dry
t hi ckness of 0O [erm &annple %; and er%%nééExanple 2) on the
deposi ted side Bftti'é Sed I %idB v&po@d f&I nBobt ai ned in
Conpar ati ve Exaff <:m ple 1. T™he coating was then dried in an oyen at 105
C 15 for 30 gQ@onds, whereby a conposite filmwas obtained.
Exanpl e 3 2n To |100 parts by weight of a vinylidene chl o
ri de-based copnﬁﬁger (trjade nane: Saran Resin F 216, manuf act ured by
Asahi Chem cal ustry |Co., Ltd.) was 20 added 1.0 part by wei ght of
y- ani nopropyl t [RErhdBillkane, o o(iot: o3- & BPPIOPW t rdetdoxysi| ane)
(trade name: TBL ggEgﬂgm@mgﬂﬁmﬁbgTﬁM&aﬁuﬁmmeg),LHLL
and the rdAsul t@et \m xture was dissolved in a mxed solvent of
toluene-tetrah( rofuran|(1l/2, by weight) to prepare a 25 coat i ng
conposition of{15% by wei ght resin concentration for the barrier
resin coating |gyer.
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Using a bar coater, this coating conposition was

- 36 - coated in a dry thickness of 2.5 pmon the vapor-depos-
ited surface of the silicon oxide-deposited film ob- tained in
Comparative Exanple 1 and the coating was dried in an oven at 105 C
for 30 seconds to forma bar- 5 rier reth toating | ayer and thereby
provi de a conposite film Exanpl e 4

Vi nyl tri nmet hoxysi | ane trade nang; TSL 8311, manu- factured by

Toshi ba Silicone Co. E atipn) qf,; %}esfor‘%ﬁéﬂ&ﬁ) was added to 100 parts

b i ght of [ I based I d S

by e, O 2 Vi eSS RIS, SRR iy Sor
I ' di I d I

Lol Uene-t et r ahydRET LR A3 112 ei%@ﬁIse?gﬂﬁc?fq%?%ﬁ%‘E%I% ample; 1 %Jaa‘%e%ar—

conposi tion of Jé@é’yEM@fé g)eSI e éﬁtﬂcxoé#)OSI es é’fet C%Pffedl er

resin coating |ayer: coat i ng 1o nas usi ng

a bar 5 COYGle1y Nbdo#1 ddl Ci&{'eécﬁn&{rz?séx [ BRI s VP to 6 or

Examples 7 to 9, respectively.

(2) In the films where the silane coupling agent
is not employed (Comparative Examples 2 to 4, or Com-
parative Examples 6 to 8), the adhesive properties of

10 covering layer (film adhesive properties) is low even
before storage and remarkably deteriorated after storage
when respectively compared with Examples 1 to 6 or Exam-
ples 7 to 9.

(3) In the films as produced using a resin coating

15 having a low barrier properties in lieu of the barrier
resin coating (Comparative Example 11 to 13), the bar-
rier properties and the adherence properties are signif-
icantly sacrificed in comparison with Examples 1 to 9.

(4) In the f£film where a polyisocyanate which is a

20 polyfunctional compound being reactive at ambient tem-
perature is employed instead of the silane coupling
agent, the barrier properties and film adhesive proper-
ties in ambient conditions are similar to those of the
composite film as produced using the silane coupling

25 agent, but the film adhesive properties are extremely
decreased after storage at high temperature and high

humidity.



por - deposited surface of the silicon oxide-deposited 20 filmobtained in

Conpar ative Exanple 1 and the coating was dried in an oven at 105 C
for 30 seconds to forma barrier resin coating |ayer and thereby
provi de a com posite film Example 5 25 To 100 parts
by wei ght of a vinylidene chlo- ri~dd8based copol yner (trade name:
Saran Resin F 216, manuf actured by Asahi Chem cal Industry Co., Ltd.)
was . 37 - . added 1.0 parts by
wei ght of y- mer capt ofPdpyht thet féims as progucgdewithgut forming an

3-ner capt opropyl tri et hoxysil ane) (trade nane:, TSL 8380; manufactured
by Toshi ba Silii0GFgasdc ‘laver. gag paryien propsrhiies ang Sageiiaed.

o 3201 Ve 1 0 2o nciNs SRSl b SRS S ) 10
Lo T en™ el SR BRI 0y it aspy sopdh S
t hi ckness %f 2€§J§gj]n1on t he deposited
Example 10
A composite film was obtained in the same manner
as Example 2 except that a 15 pm-thick biaxially ori-
ented nylon 6 film was used in lieu of the polyethylene
10 terephthalate film.
Example 11
The procedure of Example 2 was repeated except for
using a 20 pm-thick biaxially oriented polypropylene
film in lieu of the polyethylene terephthalate £ilm to
15 give a composite film.
Example 12
A coating composition containing 0.2 part by
weight of y-aminopropyltriethoxysilane relative to 100
parts by weight of the vinylidene chloride-based copol-
20 ymer was prepared in the same manner as Example 3. A
composite film was obtained in the same manner as Exam-
ple 3 except that the above-obtained coating composition
was employed in lieu of the coating composition of Exam-
ple 3. |
25 Example 13
A coating composition containing 5 part by weight

of y-aminopropyltriethoxysilane relative to 100 parts by



side of the silicon oxide vapor-deposited fil m obtai ned
Conparative Exanple 1. The coating was then dried in

in
an oven at 105 C

for 30 seconds to prepare a barrier resin coating |ayer, whereby a
conposite filmwas ob- 15 tained. Exampl e 6 An
et hyl ene-vi nyl al cohol copol yner (trade-ndﬁer Soanol 30L; The Ni ppon

Synthetic Chem cal Industry Co. Ltd.; 100 parts by weight) was added

with 1.0 parts b

20 i ght, of vy yC|dox propyl trimethoxysilane (trade
name: TS %\gﬁﬁ%é’ 1§5ﬂ111@§g’€ ‘{ b%‘ Shfe G was

m xture was di

ssolved i xed sol vent of ter -is ro
2 cohol (111, PR ah e Famamar ez A aRAnELe 3. & cBORRA ghe

resin concentr
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t hi ckens of 4.
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i.on for tbr{(?&ﬂeﬁgig{)ma reS| n coatl n%@f 3 eéf“iﬁ%}:
Sl rth{% Hbevar BBt (ﬁepgﬁt&agd SOMBISTER M Sgpiovea
P2l BRI cbatlfd WonpdWiIdn'dE Example 3.
Example 14
A composite film was obtaiped in the same manner
as Example 3, except that the barrier resin coating
layer was formed in a dry thickness of 12 pm on the de-
posited side of the silicon oxide vapor-deposited film
obtained in Comparative Example 1 to give a barrier
resin coating layer.
Example 15
The procedure of Example 3 was repeated except for
forming the barrier resin coating layer in a dry thick-
ness of 5 pmm on the deposited side of the silicon oxide
vapor-deposited film obtained in Comparative Example 1
to prepare a barrier resin coating layer and thereby to
provide a composite f£ilm.
The oxygen gas permeability, water vapor perme-
ability and adhesive strength of the covering layer of
the obtained composite films were evaluated in the same

manner as above. The results are shown in Table 2.
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-+39 - manuf act ured by Asahi Chemical Industry Co., |lfHig)sHEES HAS BEEN
added 1.0 part by weight of y-glycidoxypropyltri- e hoxysREpmﬁSED

—+

(t'rade name: TSL 8350, manufactured by Toshi ba Si | i core~Co—r—ttd 7
arfd the resultant nixture 5 was dissolved in a nixed-solvent-of . —. =
tol uene-tetra- ~~—""hydrofuran (1/2, byﬂmﬁkﬂﬂ) to prepare a barrler re5|n

coating conpositio "“t resin concentra- TMS$wd e“Rﬁ “m
Thi s coating COWOB‘““@WW in a dr 10 t hi c IE
(Exanple 7) and 2. ampl & 8y vapor-d of

t he al um ni um oxi de- deposi ted filn1obta|ned I n Cbnparatlve Exanpl e 5
using a bar coater, and the coating was dried in an oven at 105

C for 30 seconds to fgrm arri.er resin coatin .and thereby
provi de a conposite fﬁl 3 garrler 1% £39m hitn Tgoﬂgﬁlﬁﬁﬁ

o e sl o 25T
1.0 part 5 lease one side of said base film layer, and a barrier
resin coating layer containing a silane coupling agent
- formed on:eaid inorganic thin layer.
2. A barrier composite film according to claim 1,
wherein said base film layer is formed with a polypro-
10 pylene, a polyalkylene terephthalate or a polyamide.
3. A barrier composite film according to claim 1,
wherein said inorganic thin layer has transparency.
4. A barrier composite film according to claim 1,
wherein said inorganic layer is formed with at least one
15 oxide of a metal selected from'the group consisting of
Group 2A elements, transitional metal elements, Group 2B
elements, Group 3B elemenfs. Group 4B elements and Group
6B elements of Periodic Table of the Elements.
5. A barrier composite film according to claim 1,
20 wherein said inorganic layer is formed with an oxide of
a Group 3B element or Group 4B element of Periodic Table
of the Elements.
6. A barrier composite film according to claim 1,
whereih said inorganic layer is formed with e silicon
25 oxide.

7. A barrier composite film according to claim 1,

wherein said inorganic layer has a thickness of 100 to



20 by wei ght “of ~y=gtyci doxyprapyl tri met hoxysi | ane (trade { THIS SHEEWEHA§-§‘EEN
8850, Toshi ba B!‘]B; ne Co., Ltd.), and the resul ting Im xt ug HWED

difssolved in a m }muum wat er - i sopropyl _aJ_c;o ’1!1, -
wei'ght) to pre ing conposition of 12 vvel %re3| n

concentration for "a Barfier resin cos®i mg | aydssSh aSBeenR lacgi ng a
bar coater, thi s coatl ng conposition was coat eH" Ir ckness of
4.0 [err]n1on t he v%pgu-depos- - 40 -
ited surface of 39 m ni um oxi de- deposited fil m ob- tained in

Conpar ati ve Exanple 5_and_the coatin I ed en
1lgFerr] C for Tpn1nu§e t 8 Barn%arb88WPeﬁlte fll?e@?ﬁ°%8é?9ngglﬁ}égmaﬁd

A compos t 2°PF?%%&%?%W%¥%&%%§§ fentips 18788 et ses T\ hout
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except that the i O%Bﬁ %%¥gh&&g qgent
9. A barrier composite film according to c¢laim 8,
wherein said barrier resin coating layer_comprises at
least one barrier resin selected from the group con-
sisting of a vinylidene chloride-acrylonitrile copoly-
10 mer, a vinylidene chloride-methacrylic acid copolymer, a
vinylidene chloride-acrylate copolymer, a vinylidene
chloride-methacrylate copolymer, a vinylidene chloride-
vinyl acetate copolymer and a solvent-soluble or -dis-
persible ethylene-vinyl alcohol copolymer with an ethyl-
15 ene content of 5 to 50 mol %.
10. A barrier composite film according to claim
1, wherein said silane coupling agent has at least one
functional group selected from the group consisting of a
halogen atom, an epoxy group, an amino group, a hydroxyl
20 group, a mercapto group, a vinyl group and a (meth)-
acryloyl group, and an alkoxy group.
11. A barrier composite film according to claim
1, wherein said silane coupling agent is a compound
shown by the following formula
25 Y- (R)n-SiXs
wherein Y is one functional group selected from the

group consisting of a halogen atom, an epoxy group, an




7w i . o - H
was ‘not enpl oyed. Conpar ati ve Exanple 8 KIS Gposi i Brgnm
was? obt ai ned in thahisaiee: HmBeeRepldted as Exanpl e 9 except jthat Rim agehane

ceupl i ng agent was ! Conpar at i ve Exampte—9
A-conmposite filmwas he sanme manner Exanpl e 1 except
that a 5.0 [err]mthick coating layer 26 53was forms}u!@i'rml i”gmlﬂfm)c
oxi de | ayer by using a con- venti onal urethane ESE t
having the barrier properties specified in this specificati%n*(trade
name: TAKEIAOQUETRUPLS 2 METSHPtoh GFHoMR - anFddydi groun @nd a,

| ieu of the coating_ conposition containing the 25 pal vigx}idene_

chl ori de- based d Reryloyl groupgmfiafr: yfjFocarbon resi-

lieu of the barrier resin _coatin a ure-

| ayer,
- 41 - t K¢ Kedi &@%?P&%%aﬂ&ffﬁe@kw frpyavand
ten Co_y Ltd.) was coated in a_dry thickness of about 2 pm on the
de_.gY{gd si de & demeteFo Q% d- ayer of the filmobtained in

ppar at i
f;?f H? ve5ExaﬁpIe 112Theke%2%%5éracomposite film according to claim

ﬂgfl 11, wherein the hydrocarbon group represented by R is a
o Ci-4 a;kylene group, or Cs-s cycloalkene—cl_g alkyl
residue, the double bond of said cycloalkene being
epoxidated, and X is the same or different methoxy group
10 or ethoxy group.
13. A barrier composite film according to claim
11, wherein n is 0 with a proviso that Y is a vinyl
group.
14. A barrier composite film according to claim
15 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.
15. A barrier composite film according to claim
1, wherein the proportion of the silane coupling agent
20 is 0.1 to 7 parts by weight relative to 100 parts by
weight of the barrier resin.
16. A barrier composite film according to claim
1, wherein the thickness of the barrier resin coating
layer is 0.05 to 15 pm.
25 17. A barrier composite film according to claim
1, wherein the ratio of the thickness T {(pam) of said

" barrier resin coating layer relative to the thickness t
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copol y- rrer (trade name: DENKA 1009C54 Denki IFH!IHI m II{L
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inorganic layer in lieu of the coating_ conp S|t|on nta ning the
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1, wherein said film comprises a polypropylene, polyal-

kylene terephthalate or polyamide base film layer, an
inorganic layer formed from a silicon oxide of the com-

10 position formula SiOx (where 0 < x £ 2) in a thickness
of 100 to 5,000 A and having transparency, and a barrier
resin coating layer comprising a silane coupling agent
and a vinylidene chloride-based copolymer or ethylene-
vinyl alcohol copolymer, said inorganic layer and bar-

15 rier resin coating layer being formed in the order men-
tioned on at least one surface of said base film layer
and the ratio of the thickness T (mm) of said barrier
resin coating layer relative to the thickness t (pm) of
said inorganic layer being in the range of 1 to 200.

20 20. A barrier composite film according to claim
1, wherein at least one surface of a polypropylene,
polyalkylene terephthalate or polyamide base film layer
is successively covered with an inorganic layer formed
from an electrically nonconductive inorganic substance

25 in a thickness of 200 to 3,000 A, and a barrier resin
coating layer formed in a thickness of 0.1 to 10 pm in

the order.
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¥R g conpost LTtk e At edlllﬂ!glmﬁlillﬂﬂlﬁl mss off Frrgron L
déposi t ed &um con oxl aper - deposi t ‘ & 1H) s 300
i A "Conparative Ex ating was dried in an el

for 30 seconds to provide a barrier resim 55 - coating |ayer,
conposite filmwas obtai ned. Conparative Exanple 13

One (1) part by weight of I, socyanate (trade nane: Col onate L;
Ni ppon Pol yur et hane | Adtast yg ¥1er omppsite ﬁéémaﬁﬁéﬂht8°TBﬁlﬁ§Ft§ by

wei ght of a vinylidene chIerde based ¢ rad na Sar
Resin F 216; bas A&EﬂF‘éﬁgﬁFbaPnPﬁ %P é@ﬂggh

ture was di ssol ved |n a n1xe sol v t of gpsgggg h dro&yran
(12, ww to préssie ﬁgecg 2 a¥§%b37 e By od it
concentration f e o r® 2 I er, coati.ng n_ligu
of the coating gbﬁ%g pos |onb€5 alnf%%l ds %&1ﬂ %£ nen't” and”

Y- 0l yei dy! oxypr Ryl kfggi..@%i' B8 thin g@evﬁ%ﬁhﬁ%@l@ hi ba

Silicone Co coa CdnposST T Oon Was-coa in a

dry thi ckRgsendtn? oF E%%rh%hﬁﬁnbhiaQ%E°§ 1183 1992 o0t e Bale! 1 1m

layer after stqrage at a temperature of 40 C and rela-

tive humidity of 90% R.H. for 1 week is not less than
100 g/15 mm.

10 22. A barrier composite film according to claim
1, wherein the composite film shows an oxygen gas perme-
ability of not greater than 5 ce/m? * 24 hr. at 25°C, and
a water vapor permeability of not greater than 5 g/m? -
24 hr. at 40°C and 90% R.H. as determined with a base

15 film layer thickness of 10 to 30 pm and a thickness of a
covering layer comprising the inorganic layer and the
coating layer of 0.5 to 5 pm.

23. A barrier composite film according to claim
1, wherein the other side of said base film or the sur-

20 face of said barrier resin coating layer is covered with
a heat-sealing layer.

24. A process for producing a barrier composite
film which comprises depositing an inorganic thin layer
on at least one side of a base f£film and coating the de-

25 posited side of said base film with a'coating compo-
sition containing a silane coupling agent and a barrier

resin.
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M3 um oxi de vapor-deposited fil mobtained i n Conpara- Thi#ﬁi EﬁN
using a bar coater. The coating was then dried in gn 3 §¢
for 30 seconds to forma bar- 25 rier resin coating | gyer..a ﬁ % eby

ptovi de a conposite film ngarative Exanpl e 14
- 43 - A coating conposition-c® taining 15% by wei ght. of
the vinylidene chl oride-based copol yner used in Exanple 1 for the
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coated, using a bar coater, in a dry thickness of 2.5 [err]m 15 on a 12
pmthick biaxially oriented pol yethylene tere- pht halate fil mw thout
form ng an inorganic |ayer. The coati A@ was dried in an oven at 105 C
for 30 seconds to give a barrier resin coating |ayer and whereby
provi de a conposite film 20 The oxygen gas perneability,

wat er vapor per me- ability and fiPBPEBRETi ve strength (adhesive
strength of covering layer) of the conposite films each obtained in

t he Exanpl es and ConphFalfdst BmRepide of cachalyesterpy9r otherihaseo| | owing
met hods. 25 .Oxygen gas perneability: . By the isobaric nethod
(i nstrunent: MEddm ds succergirally TopNpredewdithi ARt ABATIRBAE Aayerat 20 C
and 65% - 44 - R H The
resul ts were exgereposedi afupi sildconcoriider pr the like ppd a coatingat er
vapor perneability: Usi ng an instrunment (Mrcon's PERVATRAN
W200) , 5 Bet edavent comprisindnadeiiang)couphdng0agrRnt, afdear barrier

resin (e.g. vinylidene chloride-based copolymer, ethyl-
ene-vinyl alcohol copolymer) to provide a barrier com-
posite film. The amount of the silane coupling agent is
about 0.05 to 10 parts by weight relative to 100 parts
10 by weight of the barrier resin. A heat-sealing layer is
optionally formed on the surface of the barrier resin
coating layer or on the other side of the base film.
Such barrier composite film has excellent transparency
and retains high barrier properties and adhesive proper-

15 ties of covering layer despite its thin covering layer.
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of ‘ the peel strength- 2 - (separating strength) between
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week, and change_of adhesive g Sirtles under g t enper ature and
hi gh humi di ty 2ofRFiabhen g ymer layﬁFeﬂnb?ndéPB ﬁFﬁFﬁg°PﬁgeadheS|ve
strength of the fil bef re and afte results

t
are shown ?n TabtR QQY?F £poned 88 208BO Yﬂgﬁéégg%gﬁgtbyndFXg&F@l %ﬁﬂg film

according to Conpar

ye_Exanp the oxyg ability
before hand ©F e*?%&?ﬁﬁnmggmﬁﬁ?ﬁﬁpgheaﬂétgéPFB % ﬁPFg pplication
Lald-open No. 237940/1988 (JP-A-63-237940) discloses a

composite film comprising typically an indium oxide or
tin oxide-sputtered film carrying a heat-sealing layer
10 typically gomposed of an ethylene-propylene copolymer.
Japanese Patent Application Laid-open No. 202435/1989
(JP-A-1-202435) and Japanese Patent Application Laid-
open No. 202436/1989 (JP-A-1-202436) each discloses a
packaging material for microwave cooker use or retort
15 processing which comprises a base film supporting a va-
por-deposited silicon oxide layer and either a heat-
sealing layer or a protecti#e layer, the heat-sealing
layer comprising a heat-sealing resin film, typically a
polypropylene film, as laminated, while the protective
20 layer comprising a f£ilm as laminated or a thermosetting
resin layer as coated. Japanese Patent Application

7 Laid-open No. 29727/1989 (JP-A-1-29727) discloses lami-

nation of a film carrying an inorganic oxide thin layer
with a biaxially oriented nylon film, and Japanese Pat-
25 ent Appllcation Laid-open No. 86539/1992 (JP-A-3-86539)
discloses laminating or coatlng of a fllmggupportlng an

inorganic oxide thln layer with a v1ny11dene chloride-
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acri,f h4ped in jconparison with Exanples 1

silafe coupling a %%& q“yq#s nottenployéﬁBQIMﬁparatlve Exanples 2 to 4,

o 8), the adhesive propertles of 10

prises a base film layer, an inorganic thin layer having

a thickness of 100 to 5,000 A and formed on at least one

side of said base film layer, and a barrier resin coat-

ing layer containing an _effective amount of a silane

coupling agent formed on said inorganic thin layer.

2. A barrier composite f£ilm accordiﬁg to claim 1,
wherein said base f£ilm layer is formed with a polypro-
pylene, a polyalkylene terephthalate or a polyamide.

3. A barrier composite film according to claim 1,
wherein said inorganic thin layer has transparency.

4. A barrier composite film according to claim 1,
wherein said inorganic layer is formed with at least one
oxide of a metal selected from the group consisting of
Group 2A elements, transitional metal elements, Group 2B
elements, Group 3B elements, Group 4B elements and Group
6B elements of Periodic Table of the Elements.

5. A barrier composite film according to claim 1,
wherein said inorganic layer is formed with an oxide of
a Group 3B element or Group 4B element of Periodic Table
of the Elements.

6. A barrier composite film according to claim 1,
wherein said inorganic layer is formed with a silicon-

oxide.
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, aj@dHur idopolymeerties are sacrificed,

g, A barrier composite film according to claim 8,
wherein said barrier resin coating layer comprises at
least one barrier resin selected from the group con-
sisting of a vinylidene chloride-acrylonitrile copoly-
mer, a vinylidene chloride-methacrylic acid copolymer, a
vinylidene chloride-acrylate copolymer, a vinylidene
chloride-methacrylate copolymer, a vihylidene chloride-
vinyl acetate copolymer and a solvent-soluble or -dis-
persible ethylene-vinyl alcohol copolymer with an ethyl-
ene content of 5 to 50 mol %.

9. A barrier composite film according to claim
1, wherein said silane coupling agent has at least one
functional group selected from the group consisting of a
halogen atom, an epoxy group, an amino group, a hydfoxyl
group, a mercapto group, a vinyl group and a (meth)-
acryloyl group, and an alkoxy group.

I0. A barrier composite'film according to claim
1, wherein said silane coupling agent is a compound
shown by the following formula _ .

Y-(R)n-SiX3
wherein Y is one functional group selected from the

group consisting of a halogen atom, an epoxy group, an

This Sheet Has Beenr Replaced
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andhadhesive 4RE%L$Q Eﬁmﬂ}§ﬂ mEarkany deteriorated when . Stored in

i gh tenperatdyre and/or high pumdity condi - 5 tions. I
hcorrposi t[e f:“ V9 MAYt 4997ed] i h t he same manner as &%ﬂ‘rﬁ?‘@gﬁgéﬁ ?
that a 15 [er thick biaxially ori- - sgnted nylon ]
l'ieu of the p¢l yethylene 10 erephthal ate film . _ qﬁkéxgg%éﬁ%gm
The procedurelof Exanple 2 was Lepeated except for 1<|n

pm thi ck bi axi al lamiqid Yrdish P& Wit Ygroup, d ivihyD drcup afnd he

pol yet hyl ene terephthalate f|In1to 15 give a conposite film

Exanmpl e 12 (meth Yadi8Aldyl) i@tl0S iR irepressmtisiahitbqemrtiohyresi-
wei ght of y- an1nopropy|tr|ethoxy3|Iane relative to 100 parts by

wei ght of the vi nadd dene mdil et ke -thirs eshmeo pat -differentealivasy [gEpep exnd n
t he sane manner as Exanple 3. A conposite fil mwas obtained in the
same nmanner as Exprgenotes ®loxr 3 except that the above-obtained coating
conposition was enployed in lieu of the coating conposition of Exam
ple 3. 25 5 Exanple%is A barrier Aompesine Ediposiccondingntta wlagns

part by wei ght am nopropyl triethoxysilane relative to 100 parts
by 11, wherein the hydrocarbon group represented by R is a

ll.x

Ci-4 alkylene group, or Cs-g cycloalkene-Cji-4 alkyl
residue, the double bond of said cycloalkene being
epoxidated, and X is the same or different methoxy group
10 or ethoxy group.
12. A barrier composite film according to claim
11, wherein n is 0 with a proviso that Y is a vinyl
group.
13. A barrier composite film according to claim
15 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.
14. A barrier composite film according to claim
1, wherein the proportion of the silane coupling agent
20 is 0.1 to 7 parts by weight relative to 100 parts by
weight of the barrier resin.
15. A barrier composite film according to claim
1, wherein the thickness of the barrier resin coating
layer is 0.05 to 15 pm. .-
25 16. A barrier composite f£ilm according to claim

1, wherein the ratio of the thickness T (pm) of said

barrler resin coating layer relative to the thickness t

mlmmiiy;ﬂi‘}j}‘;‘jﬁ““ T
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- 49 - 4 we ' |} dene chl ori de-based copolyner was
prepare in the nple 3. A conposite

obt ai ned in the} npl e 3 except thatB[f:ﬂi.ém:-l\ﬂ%ﬁF SHEET
above- obt ai ned nwas enplagued 5 in lie

conposition of Exanple 3. Exanmple 14 .._. . gg@% %?E$§§

was obt ai ned i nTtThESameTEMMTET™ as Exanpl e 3, excep hat rrier

resin coating  (pm) afersaiad invrgahiic) laydy idiTknessd af ti® 1,80d.m on the
de- 10 posited side of the silicon oxide vapor-deposited film

obt ai ned in Conparati vi7 Exa@pbartie® gomposilter fidm accordimg rtoccdizimg
| ayer. . Exanpl e 15 The procedure of Exanple 3 was
repeat ed except fior whHdrdi riheg ddtidaf itdre rigsicknesss iThy Hmaly erf isafd dry
t hi ck- ness of 5 pmon the deposited side of the silicon oxide
vapor - deposi t ed fodrpist atexcich icoaddmpilayer fedaipive to the thuighkngss et a
barrier resin coating |ayer and thereby to provide a conposite film
: 5 (am) of said inorganic layer is T/t = 0.5 to 500.
18. A barrier composite film according to claim
1, wherein said film comprises a polypropylene, polyal-
kylene terephthalate or polyamide base film layer, an
inorganic layer formed from a silicon oxide of the com-
10 position formula SiOx (where 0 < x & 2) in a thickness
of 100 to 5,000 A and having transparency, and a barrier
resin coating layer comprising a silane coupling agent
and a vinylidene chloride-based copolymer or ethylene-
vinyl alcohol copolymer, said inorganic layer and bar-
15 rier resin coating layer being formed in the order men-
tioned on at least one surface of said base film layer
and the ratio of the thickness T (pm) of said barrier
resin coating layer relative to the thickness t (um) of
said inorganic layer being in the range of 1 to 200.
20 o 19. A barrier composite f£ilm according to claim
1, wherein at least one surface of a polypropylene,
polyalkylene terephthalate or polyamide base film layer
is successively covered with an inorganic layer formed
from an electrically nonconductive inorganic substance
25 in a thickness of 200 to 3,000 A, and a barrier resin
coating layer formed in a thickness of 0.1 to 10 pm in

the order.

A O
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20 The oxygen gas perneability, water vapor per me- ability and

adhesi ve strength of the covering |ayer of t he obtai ned conposite
films were eval uated in the same mannfe’g as above. TﬁEFhﬁﬁﬁth EﬂfEET
shown in Table 2. - - -
CLAI MS: 1. A barrier conposite fil-mwhich ¢ r%'$ aH/'\l§a§EEN
filmlayer, an inorganic thin |layer having a thick- ne AQEDS 000} A
and forned on at | east20one side of&huﬁﬁeddtdméi&pefimﬁmr
resin coating | ayer_containing 0.05 to I0 parts by
wei ght of a silgéegéégﬁﬁing agent relative to 100 parts by weight of the

barrier resin and formed on said inorganic resin |ayer.

wherein the peeling strength of the coating
layer relative to the base film layer after storage at a
temperature of 40°C and relative humidity of 90% R.H.
for 1 week is not less than 100 g/15 mm.

10 21, A barrier composite £ilm according to claim
1, wherein the composite film shows an oxygen gas perme-
ability of not greater than 5 cc/m? * 24 hr. at 25 C, and
a water vapor permeability of not greater than 5 g/mz'
24 hr. at 40’'C and 90% R.H. as determined with a base

15 film layer thickness of 10 to 30 pm and a thickness of a
covering layer comprising the inorganic layer and the
coating layer of 0.5 to 5 pm.

22. A barrier composite film according to claim
1, wherein the other side of said base film or the sur-
20 face of said barrier resin coating layer is covered with

a heat-sealing layer.

23. A process for producing a barrier
composite film which comprises depositing an inorganic

thin layer in g thickness of 100 to 5,000 A formed on ‘at

least one side of a base film and coating the deposited

side of said base film with a coating composition con-

taining a silane coupling agent ‘and a barrier resin.

REPLACEMENT SHEET o
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2. A barrier conposite filmaccording to claim 1, V\,he g@gg}-%@ﬁ fi I m
Jlayer is fornmed with a polypropylene, .a polyal kyI ene terep ate

poI yam ide. 3. Abarrier conposite film acgerding-to.claim. ],
wherein said inorganic thin layer has tranggacency. THIS SHEET iMSDEEENJ r
conposite filmaccording to claim 1, wherei-n-said in rgam REPIAED i S
formed with at |east one oxide of a netal selected fromtiegroup-
consisting of Goup 284 el RnpHbSess ' f68i prodatingt &l b&refept Somposipe 2B

el enents, Goup 3B el'enents, Goup 4B el enents and G oup 6B el enents of
Peri odi c Tabl e ﬁﬁ.ltnhachmmnys to claim 245. whelehini ar heatpsealiny Layer
according to claim 1, wherein said inorganic layer is forned with an oxide
of a Group 3B elismEnrmed TnoapthBckhessnofoB Per L0Gi pm éabkaidf cbating

El ements. -52- . 6. ADbarrier conposite filmaccording
to claim 1, whéagen ezi dni thegather| sjde of saidebaset fiidmsilicon oxide.

\1*4
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7. ' - A barri er conp05|te film according to cl
said barrier resin coati rf=t~iel

copol ymer or an et hyl enpghh
A barrier conposiGld®™S:n
coating |ayer conprises

il ¢ D@:cr-r&t:; Beea 2= o roaed .
ccording To gl gim 7, ;,p,ﬂ ai d. har,rg,;ag fesgirﬁe

bdrifier re¢ > ,g el LL M he oeg =
group consisting of a vijn Iizene_qh oridqe acrylonquhﬁrf @ J%E Vil %zimi
vi nyl i dene chl ori de- met WacTytric—actd—eepql yner [ “a VI nyl't dene™® ™ ™"

chloride-acryl ate copol yjner, a vinylideng chlotdi de- nethacr | at e o] r,
a vinylidene chloride-vinyl acetate coporymer enﬁﬂﬂTééﬁbéﬁ%ﬂﬂgTuéﬁ g&bqe
- di spersi bl e et hyl ene-¥i nyd barovher coppdghee m uhicbtn9mnnb366n@ent of

5to 50 | % osite film
accgrdlngnto cpaﬁﬁ1Eilmhi?¥?ﬁ's%PdiE?FﬁﬁﬁlﬁoEEFPn aXSEngg viRg Qttpéﬁgf one

funct i onal groﬂgséebfciﬁﬁ EBOE‘bQSdA9£R§pf89ﬂéhsbh“9t°ie %abﬁgeglaaonl o

epoxy group, an am no grou group, a nercapto group, a vin

group and a (na*fhéasaybayé ﬁimplayaﬁl aanal K0K¥réievPresin coatingl

A barrier conposite film according to claim11, wherein said silane

coupl i ng agent 1ayeracentpdoihogshown by the follow ng forguba to 10
parts by weidht of a silane coupling agent relative to

M&Mw formed on

sald inorganic resin layer.

2. A barrier composite £ilm accord%#g to claim
1, wherein said base f£ilm layer is formed with a
polypropylene, a polyalkylene terephthalate or a polyam-
ide.

3. A barrier composite £ilm according to claim

1, wherein said inorganic thin layer has transparency.

4. A barrier composite film according to claim
1, wherein said inorganic layer is formed with at least
one oxide of a metal selected from the group consisting
of Group 2A elements, transitional metal elements, Group
2B elements, Group 3B elements, Group 4B elements and

Group'GB elements of Periodic Table of the.Elements.

5. A barrier composite film according to claim
1, wherein said inorganic layer is formed with an oxide
of a Group 3B element or Group 4B element of Periodic

Table of the Elements.

N O O
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functional group pe egzt B&& gr uge-consi sting of a hal ogen atom an
epoxy group, an an g rcapto group, a vinyl group and a
(et h) acryl oyl grpul a hydrocarbon resi- due, X indicates
the sane or diffefent al koxy group |and n denotes 0 or 1. 11

A barrier conposi re—fTdTResarier ¢ompdeite 101 1mhacebsding tydeneanbon
group represented by Ris a (err] alkylene group, or (err]

cycl oal kene- Cibrr?hGWQym satddirorgaridolayerbdadformedi witbyal silkeon

bei ng epOX|dated and X is the sane or different nethoxy group or ethoxy
gr oup. xi 9- A barrier conposite film according
to claim10, wherein nis O with a proviso that Y is a vinyl group.

7. - + ... A barrier composite film
according to claim 1, wherein said barrier resin coating
layer comprises a vinylidene chloride-based copolymer or

an ethylene-vinyl alcochol copolymer.

8 . TootT . A barrier composite f£ilm
according to claim 7, wherein said barrier resin coating
layer comprises at least one barrier resin selected from
the group consisting of a vinylidene chloride-acryloni—
trile copolymer, a vinylidene chloride-methacrylic acid
copolymer, a vinylidene chloride-acrylate copolymer, a
vinylidene chloride-methacrylate copolymer, a vinylidene
chloride-vinyl acetate copolymer and a solvent-soluble
or -dispersible ethylene-vinyl alcohol copolymer with an
ethylene content of 5 to 50 mol %.

9 - ... A barrier composite film
according to claim 1, wherein said silane coupling agent
has at least one functional group selected from the
group consisting of a halogen atom, an epoxy group, an
amino groﬁp, a hydroxyl group, a mercapto grouﬁ, a vinyl

group and a (meth)acryloyl group, and an alkoxy group.
10 - .. . A barrier composite film

according to claim 1, wherein said silane coupling agent

is a compound shown by the following formula

LU
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wherein the

"é)M‘(ﬂ“ENT H arrier composite film accordi nBERLAGEME
opoTtTomr—of—t sil ane coupHFEg agent is 0.1 to 7 parts

e barrier resin

wei ght relatlve td By wei ght of” : :
A barrier é&&&?ﬁ cqodding to claim1i, wherein the thickness

t he barrler
A barrier co

lygr is 0.05 to 15 [err]m
osite f|In1acco dlng up(ﬁnyBﬂxamhereln the ratio of t

t hi ckness T (ferrimy—ot—aed rrier resin coating layer relative to

thi ckness t ([wheFejno¥ &si anenfngehionadygroupss&lected. from ths0o.

A barrier conposite flln1gicording to.claim wherein the ratio of t
pEePE, s

thi ckness T (pHf°BP S9P31H

halegsri A °WayéP CPEKYt PTEUPo BRe

Abarrior compatitd sPorBl.d RESEARRLCaERRL, o Sifin FR0eB BRTRY comp

a

(meth)acryloyl group, R represents a hydrocarbon resi-
due, X indicates the same or different alkoxy group and

n denotes 0 or 1.

11 - . A barrier composite £ilm
according to claim 10, wherein the hydrocarbon group
represented by R is a C,-.4 alkylene group, or Cs-s
cycloalkene-C;-.4 alkyl residue, the double ppnd of said
cycloalkene being epoxidated, and X is the éame or

different methoxy group or ethoxy group.

i2 i A barrier composite f£ilm
according to claim 10, wherein n is 0 with a proviso

that ¥ is a vinyl group.

13 . : A barrier composite
film according to claim 1, wherein the proportion of the
silane coupling agent is 0.1 to 7 parts by weight

relative to 100 parts by weight of the barrier resin.
14 ) . A barrier composite

film according to claim 1, wherein the thickness of the

barrier resin coating layer is 0.05 to 15 pm.
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pol ypr opyl en€, pol yal ky[€ne terephthal ate or polyanide base filmlayer, an
I norganic |ayer formeg |r ﬁcﬁhhbz -3+ de of the conposition fornula
SiOx (where 0 < x [efr na thic ss of 100 to 5,000 A and havi ng
trans- parency, and § ber++er—restTrcopti ng | ayer conprising a silane
coupling agent and a Eé§¥lidene chl ori de-based copol yner or ethyl ene-vinyl

al cohol copol yner, sa rnorgani ¢ | ayer and barxigsrfest "cefpbsige | ayer
being formed in the order nentioned on at |east one surface of said base

filmlayer andfilm agcopddhgt he chatRnksswheréimrthe)rotieadfl bherier resin

coating layer relative to the thickness t é[err]n) of said inorganic |ayer
being in the F%ﬁﬁgn%$sth6ugbopf said barrier resin coating layéng

A barrier conpQsiige: fi ordi Q%a' , I Ny | eas ne
A barri gidesvl! L8 RECEHLERLSs LM of "GhERT BbrUERIL Pller
pol yal kyl ene teseppthal gt ¢ €6 POkyo. ami de base filmlayer is successively
covered with an inorganic layer fornmed froman electrically nonconduc-
tive inorganic substance in a thickness of 200 to 3,000 A, and a barrier
resin coating |layer fornmed in a thick-
48 . A barrier composite
film according to claim 1, wherein the ratio of the
thickness T (um) of said barrier resin coating layer
relative to the thickness t (pm) of said inorganic layer

is T/t = 0.5 to 500.

17 e . A barrier‘composite
film according to claim 1, wherein said film comprises a
polypropylene, polyalkylene terephthalate or polyamide
base film layer, an inorganic layer formed from a sili-
con oxide of the composition formula SiOx (where 0 < x
=< 2) in a thickness of 100 to 5,000 A and having trans-
parency, and a barrier resin coating layer comprising a
silane coupling agent and a vinylidene chloride-based
copolymer or ethylene-vinyl alcohol copolymer, said
inorganic layer and barrier resin coating layer being
formed in the order mentioned on at least one surface of
said base film layer and the ratio of the thickness T
(m) of said barrier resin coating layer relative to the
thickness t (pm) of said inorganic layer being in the

range of 1 to 200.

18 - N A barrier composite

film according to claim 1, wherein at least one surface

A
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ness of 0.1 to 10 [errjn1|n rte r. 19 REPLACE
A barrier conposite g to ctBS5m 1, wherein the peeling MENT SHEET

strength of the coat i éﬁbgﬁéﬁbg lfafli ve to the base filmlayer after
storage at a tenpdr dttoe—of.40lerd] ¢ and relative humidity of 90% R H for
1 week is not |esq than 100 g/15 20 A barrier conposite
filmaccordin t en gas
perneability ggéﬁ%t greate? than’s gg?%$g?§?é2§e%$bﬂgP§g§%%r?fcﬁéiﬁ

wat er vapor peambddibasg Hilmnbayerehs esutbesshvgliy] eovbréd hithaan40[err]c
and 90% R H as determned with a base filmlayer thickness of 10 to 30

pm and a thi ckiRerganiq laveri igrnedefremndni siagtriealirorgaaredugyer and
the coating |

barri er conpos¥f@e i??ﬂ$35§8rﬁ$ﬁ%t?ﬁcﬁl%?n?lthﬁﬁﬁpgﬁﬁ PRe28PnEP %rﬁgoof
said base fil ”AOraxweaSfli££ff§r°£e§i‘hdc9§£ih&r é?éi:”fofﬁ‘lé&' P8 LayRicks

covered with a heat-sealing

process for prpgss- ofloglatbaLOIﬁm £omprei bedétrl m whi ch conpri ses
depositing

A

19 -~ ' " "“. A barrier composite
film according to claim 1, wherein the peeling strength
of the coating layer relative to the base film layer
after storage at a temperature of 40°C and relative
humidity of 90% R.H. for 1 week is not less-than 100
g/15 mm. '

20 S . A barrier composite
film according to claim 1, wherein the composite f£ilm
shows an oxygen gas permeability of not greater than 5
cc/m?-24 hr. at 25°C, and a water vapor permeability of
not greater than 5 g/m?:24 hr. at 40°C and 90% R.H. as
determined with a base film layer thickness of 10 to 30
pm and a thickness of a covering layer comprising the

inorganic layer and the coating layer of 0.5 to 5 pm.

2L . o oa A barrier composite
film according to claim 1, wherein the other'side of
said base film or the surface of sald barrier resin

coating layer is covered with a heat-sealing layer.

22 - . A process for produc-

ing a barrier composite film which comprises depositing

ORI



-56- ° an inorganic thin layer in a thickéress of 100 to 5,&@MGEMENIT. SHEET
| east one side of a.base filmand coating the deposited side of said base
filmw th a coating conposi- tion containing a silane coupling agent and a
barrier resin, the amount of the, silane coupling agent being O 05 to 10
parts by weight relative to 100 parts by weight of the barrier resin.

23 A RO Tdaii P HIAYC 1ayedd id RAhiRkne¥ PG 19 itonsaeeer dlng to

claim?22, wherein a heat-sealing layer is formed in a thickness of 3 to

100 [err] m on eniat deststngnenysddeonfoa baseotiidm sinde coaftigg dhiease film
deposited side of said base film with a coating composi-

tion containing a silane couﬁling agent and a barrier
resin, _the amount of the silane coupling ageni being
Q.05 to 10 parts by weight relative to 100 paris by
weight of the barrier resin.

23 : o e A process for produc-
ing a barrier composite film according to claim 22,
wherein a heat-sealing layer is formed in a thickness of
3 to 100 pm on said coating layer or on the _-‘_cher side

of said base f£ilm.
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