BARRI ER COVPCSI TE FI LM5S AND METHOD OF PRODUCI NG THE SAME 5

TECHNI CAL FI ELD The present invention relates to a barrier conpos- ite film
havi ng i nproved barrier properties typically with respect to water vapor,
oxygen gas and aroma or fragrance conponent and being, therefore, suitable
for 10 use as a filmfor preservation-ofiadried food, a filmfor the
retort treatment or microwave heating of food or a packaglng filmfor

phar maceuti cal products and preci- sion electronic devices, filns for
production of a bal- loon or fly bal PESARIBHBOY ot her appllcations, and a
15 met hod for producing the film BACKGROUND TECHNOLOGY Coating of a base
filmwth an extrenely thin Iayer of an inorganic oxide insures remarkabl e
i nprove- 20 nment of barrier ertles of the base filmand hence

provi des a br oBABRIEROCOMPOSETE hE Ia'ﬁ% eARP | METHOP 0B PRADYFING { FHE hEAYE

resi stance, nechani cal characteristics or other characteristics. The
conposite fiInB each having a thin layer of an inorganic'oxide can roughly
be cl as- sifled into the follgwing categories. (i) A conposite film
_having an Pnorganlc oxi de t-hin Iay@FCHgF FFEEtIy on a base film tion.
Lai d- open No. 27532/ 851§ JP- A- 60- 27532 d| cl.oses a ¢ 05|te film
produced by depositi q'szﬁ‘\'@pé'rrﬁ’rﬂntt Ht%Q R on a

pofyolefrnlc f&k@ film having improved barrier properties typically

with respect to water vapor, oxygen gas and aroma or
'fragrance componént and being, therefore, suitable for
10 use as a film for preservation of a dried food, a f£ilm
for the retort trearment or microwave heating of food or
a packaging f£ilm for pharmaéeutical products and preci-
sion electronic devices, films for production of'a bal-
loon or fly balloon, among other applications, and a

15 method for producing the film.

'BACKGROUND TECHNOLOGY
Coating of a base film with an extremely thin
layer of an inorganic oxide insures remarkable improve-
20 ment of barrier properties of the.base film and hence
provides a broader choice for the base f£ilm in relation
with the heat resistance, mechanical characteristics or
other characteristics. The composite films each having
a thin layer of an inorganic oxide can roughly be clas-
25 sified into the following categories.
(i) A composite film having an inorganic oxide thin

layer formed directly on a base film



5 and formng a polyner layer on the thin layer by dry- |am nating or
extrusion-lam nating. 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 10 for microw

cooker use or retort processing which comapti ses a base | &icStas

vapor -deposited silicon oxide |layer and either a heat-seal RUBE A £
protec- tive layer, the heat-sealing |ayer conprising a heb F-L2URS 23 TR
fillm typically a poBypwapyb€niéllustratitois JapanesetPatenhi Applieca-
protective layer conprising a filmas |lam nated or a thernosetting resin

| ayer as coat edtiompsaikdeopen dfn. A1H32/4498M (IR -A-gr2 NiB3 2 P oVizs7lgsier89
(JP-A-1-2972370) discloses lamnation of a filmcarrying an inorganic oxide
thin |ayer wit R comRestie Fhin oredncedl bydenesiting shdErrprparentPat ent
Application Laid-open No. 86539/1991 (JP-A-3-86539) discloses |am nating or
coating of a fitRABULPRE |9k armagnAgim Cxideion B Pelytefinic £1ilm

vi nyl i dene chl ori de-based resin, for exam ple. 25 These conposite

films (i) ate, HfhefRFmMing 4 Rolwner kaxen oR ddhe thin ayep pdxyes or
ot her properties and hence can harQL%hprovjdes_excellent barrier proper-

73 ties with SHRIBTING O SHFUSLORAAIAGE G 1rs IARANRSR) BALSRY | | m f or
retort treat ”?'Kpﬁfféé%f‘éﬁoﬁ'ai’g'lgﬂ'eﬂ Wo. 202435/1989 (JP-A-1-202435)

and Japanese Patent Application Laid-open No. 202436/
1989 (JP-A-1-202436) each discloses a packaging material

10 for microwave cooker use or retort processing which com-
prises a base film suppqrting a vapor-deposited silicon
oxide layer and either a heat-sealing layer or a protec-
tive layer, the heat-sealing layer comprising a heat-
sealing resin.film, typically a po;ypropylene film, as

15 | laminated, while the'protective layer comprising a f£ilm
as laminated or a thermosetting resin layer as coated.
Japanese Patent Application taid-open No. 29723/1989
(JP-A-1—2§723) discloses lamination of a film carrying
an inorganic oxide thin layer with a biaxially oriented

| 20 nylon £ilm, and Japanese Patent Application Laid-open

No. 86539/1991.(JP-A-3-86539) discloses laminating or
coating of a film supporting an inorganic oxlide thin
layer with a vinylidene chloride-based resin, for exam-
ple. |

25 These composite films (i) are, however, liable to
be fluctuated in barrier properties or other properties

and hence can hardly provides excellent barrier proper-
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subjected to a sterilization treatnent in an autoclave for steam sealing at
a tenperature of not |lower than 5 1000C; characteristics of the filmsuch
as adhesion (ad- hesive properties) between |ayers or barrier properties
after retort treatnment are remarkably sacrificed. Fur- ther, when the
i norgani c oxide layer is formed directly-og the base film the resultant
conposite filmis apt to 10° curl so that handling properties in .
processing steps are deteriorated. (ii) Conposite filmhaving an inorganic
oxi de thin | ayetidsrwicth ctabidiidiy catBhkrafidms.e wifern sapte films fnfe
instance, Japanese  Patent Application Laid- 15 open No. 12953/1978
(JP- A-53- 12953)usfid @ sefibm dipporetant fireatmenth appidrdatsiom winicsh fiid m
and a silicon oxide thin layer with transparency formed on a pretreated
sur- face of tHaleqled |tq amferiddrald dmttaeatnent da iam atiablepen No. -
237940/ 1988 (JP- A-63-237940) discloses a 20 conposite film conprising
typically an i fRRUFtRawSHLInG, alialdempanatune f9f pakadower) than

heat-sealing layer typically conposed of an ethyl ene-propyl ene copol yner.
However , n ?ﬁp omsfaracteniftdcs ofs thefhday suchy as jadhfesrionet(@d-
treatment appli.cat.ion, adhesi.on Zﬁﬁﬁ bet ween the base filmand the

i norgani ¢ oxi d&'4HiVe RRARentdes )  hetwean | lavexs OF: KarHieh Laperties

properties are ar rg}r ig:% lo}érts%%:réaffmceen% are _r4e_markab1y sacrificed. Fur-

ther, when the inorganic oxide layer is formed directly
on the base film, the resultant composite film is apt to

10 curl so that handling properties in processing steps are
deteriorated.

(ii) Composite film having an inorganic-oxide thin
layer formed on a pretreated surface of a base film
For instance, Japanese Patent Application Laid-

15 open No. 12953/1978 (JP-A-53-12953) discloses_a compos -
ite film which comprises a.base film and a silicon oxide
thin layer with transparency formed on a prefreated sur-

| face of the base film, and Japanese Patent Application
Laid-open No. 237940/1988 (JP-A-63-237940) discloses a

20 composite film comprising typically an indium oxide or
tin oxidé-sputtered film carrying a heat-sealing layer
typically composed of an ethylehe-propylene copolymer.

However, when the composite film (ii) is employed
as a film for retort treatment application, adhesion
- 25 between the base film and the inorganic oxide thin layer
is significantly decreased and barrier properties are

remarkably sacrificed.



(iii1) Conposite filmhaving a resin |layer or undercoat |ayer fornmed on a
base film and an inorganic oxide thin |layer formed on the undercoat |ayer
By way of an exanple, Japanese Patent Application 5 Laid-open No.

173137/ 1992 (JP-A-4-173137) discloses a |lamnate for a balloon having a
hi gh barrier property for heliumand hydrogen gas as produced by forning an
under coat layer fornmed on a film an inorganic oxide thin |layer on the
under coat |ayer, and applying, to the 10 thin layer, a vinyl

chl ori de-vinyl acetttk Composite  filpdiguainglss regi yayer ar wencodt c
resin or a hot-nelt coating conposition. Japanese Patent Application

Lai d- open No. Stswey flogmed jon /2 as530 1l candar inqrganie ioxidd thin|m
for 15 packagi ng having a retort treatnent quality by applying or coating
a two- conponentl@Yembfermedon cehgomdergraiaiaNem reactivity and
conprising a polyisocyanate com pound_and a saturated polxestgr golyol on
the surface of a basBYf WRK ofin@ndexsspienglapaneseoRatenbcApRlicakier 20

on the coated surface. Further, Japanese Patent Publication No. 18395/ 1996

(JP-B- 8- 18305) kaidropen Mo qebt31 3641997 n{IR-An4- 113430 H1iscleseq &
i | _two- t.cur- able polyurethane and 5 to 30%by
nerght of -acvi mmsaate TR At faen dreiad A i Fr B SeagertY | ot and

depositing a netal .oxjde |ayer, such as magnesi um oxi de .on fhe m xture
layer. This lit ?ﬁtlﬁéjefw sﬁ‘gs@é&f%ﬁn gas a8 produced by Eormlng an

under coat layer formed on a film, an inorganic oxide

thin layer on the'undercoat layer, and applying, to the
10 thin layer, a vinyl chloride-vinyl acetate copolymer, a
polyamide, a polyester or an acrylic resin or a hot-melf
coating composition.
Japanese Patent Application Laid-open No. 86539/
1991 (JP-A-3-86539) discloses a production of a £ilm for
15 packaging having a retort treatment quality by applying
or cooting a two-component curable resin composition
having a reactivity and comprising a polyisocyanato com-
pound and a saturated polyester polyol on the surface of
a base f£ilm, and_depositing'ajsilicon oxide thin layér
20 on the coated surface.
Further, Japanese Patent Publication No. 18395/
1996 (JP-B-8-18395) discloses a deposited film as pro-
duced by forming a mixture layer of a two-component cur-
able polyurethane and 5 to 30% by weight of a vinyl
25 chloride-vinyl acetate copolymer on a base £ilm, and
depositing a metal oxide layer such as magnesium oxide

on the mixture 1éyer. This literature discloses that



-5- the reactive twd- conponent curable pol yurethane com prising a polyo
conponent and a pol yi socyanate conpound is used for inhibiting perneation
of noisture, and the vinyl chloride- vinyl acetate copolyner is enployed
for 5 inproving adhesion property of the deposited |layer. According to

t hese conposite films (iii), adhesion forcg between the base filmand the
i norganic oxide thin layer nmay be inproved. However, even being a conposite
filmhaving high adhesion properties or barrier proper- 10 ties in nornal
conditions (a fthenngackive ctwo+ componenierdyrabics poilyurettemieorcqu-operti es
bet ween the base filmand the inorganic oxide thin [ayer but also barrier
properties are REHFHRG chrRelyafetcomponand antera ki keocydndte faompaainat t
treatnment. In particul ar, adhesive 15 properties between the base film
and the inor gart® #5384 <£mi inhibiding permeatdonrafhamaistune mpditite | evel
can not be conpati bl e respectively in both of ordinary state (nornal

condi ti ons) and’jém:'erqmcﬁ’g‘rqe't redtheficetale qopalymere imamnlavedfay t he

Composi ¢ 1 orf comEETHRY A SSh SePeTE of She: idaRas tad iemess. o
im s difficut wSFearaLas: bpERoRs ERERPorEs TABPBOVSLL) ¢ HTROFIRR
ther . the t o T hetadh R TS ST A SR Sniinae Gt Used
repeatedly and lr}ﬁf&i:enfﬁ] %Otiﬂb%oqrelaa.i nq{o(éviesifer, even being a composite
film having high adhesion properties or barrier proper-
10 ties in normal conditions (a film before retort treat-
ment), not only adhesion p:operties between the base
film and the inorganic oxide thin layer but also barrier
properties are Significantly deteriorated when used as a
film for retort treatment. In particular, adhesive
15 properties between the base film and the inorganic oxide
thin layer and barrier properties being high level can
_hotlbe compatible respectively in both of ordinary state
(normal conditions) and after-retort treatment. Fur-
ther, the coated layer of the reactive two-component
20 curable resin composition (a curable resin composition
comprising two components) has a stickiness or tackiness
so that blocking is liable to occur and hence winding
and rewinding of the film is difficult with a sacrificed
productivity. Moréover, the polyol component and the
25 polyisocyanate compound have reactivity with each other,

the two-component curable polyurethane once prepared can

not be used repeatedly and hence can not help being dis-



-6- posed. Accordingly, the undercoat resin conposition can not be utilized
with a high effectivity. It is, therefore, an object of the present inven-
tion to provide a barrier conposite filmhaving remark- 5 ably inproved
adhesi ve properties between a base filmand an inorganic thin | ayer and
significantly enhanced barrier properties,gand a nethod of ‘producing the
com posite film It is another object of the invention to provide a 10
barrier conposite filmwhich inhibits decrease of bar- rier properties with
mai nt ai ni ng exd@9sedt Afteerdingkw,. the tunstelwiaie aresi b asmmgod it o can
inorganic thin layer, not only in nornmal conditions but even on exposure to
severe conditi dHat shﬁ:ﬁlfaisli@%rwiith enthigh effiegfividpve 15 heating, and
a production nethod thereof. A further object of the inventionis to .
provide a barrier cokpoftetherefore chansobieet| of othe obgesentn prveerr vati on
of packaged itens by means of excell ent adhesive properties and high
barrier propertid toProvide ahamien qampasitey Silm hawing inemank-m | t
is a yet another, object of the _invention to provide a barrier conposite

fi1 mwhi ch-3 ns AR MRRQYeRL athesive, Prarariles hetsaibs thase fdmr ovi des

o O POt Y, Y G ) S0 W e CBreny ennaidd
barrier properties, and a method of producing the com-
posite film.

It is another object of the invention to provide a

10 barrier coﬁposite film which inhibits decrease of bar-
rier properties with maintaining excellent adhesion pro-
perties between a base film and an inorganic thin layer,
not 6n1y in normal conditions but even on exposure to
severe conditions such as retort treatmeht and microwave

15 heating, and a production method'thereof.

A fu:ther object of the invention is to provide a
barrier composite film which is useful for long-term
preservation of packaged items by means of excellent
adhesive properties and high barrier properties, and a

20 method of producing such composite film.

If is a yet another object of the invention to
provide a barrier domposite film which insures effective
use of an anchor coat composition and provides a high
productivity, and a prdduction method thereof.

25 Still another object of the invention is to pro-
vide a barrier composite film which has excellent trans-

parency and visual accessibility for packaged items and



vide a barrier conposite filmwhich has excellent trans- parency and vi sual

accessibility for packaged itens and -7- is useful as a packaging film
for foods, pharmaceutical products or precision.electronic devices, and a
met hod of producing such film 5 DI SCLOSURE OF THE

| NVENTI ON For the purpose of acconplishingstbe above-nen- tioned objects,
the inventors of the present invention did nmuch research and, as a result,
found that when a specific uncurabl e anchor coat |ayer forned on the sur-
10 face of a Imgssefuindsyerpackapgsifliln idh foodw) whrmddseticdler e
can be obtained not only inproved adhesi on properties of the inorganic

| ayer with respqducets r [pEecision kiectmmieniekains, et ek igrad
barrier prop- ertles even after retort treatnent. The present inven- 15
tion has been RE@FAJuGRG wura HHmhe above findings. Thus, the barrier
conposite filmof the present invention is a conposite film conprising a
base filmlayer, at |east one side of which has been covered wth an
_inorganic thin layer through _the inter 03|t|on of an 20 anchor coat

| ayer, wher®in the anchor coRTSAPSUREQF FHEs INVENTION: hi or i ne- cont ai ni ng
resin, (B) a polyiso ate conpound, and (C) a saturated polyester resin

havi ng a gl ass trans?? %r%fO?CT%WP}lﬁki?%rF?eaﬂ%PE%TM@n'

substantial l'y L*:r}l.roen"j‘eC \'i)ejevgt?sh, r%ep e:I.(i}vén(%:orse of the present invention
did much research and, as a result, found.that when a
specific uncurable anchor coat layer-formed on the sur-
10 .face of a base film layer is deposited with a inorganic
layer, there can be obtained not only'improved adhesion
properties of the inorganic layer with respect to the
base film buf also remarkably enhanced gas barrier prop-
erties even after retort treatment. The present inven-
15 tion has been accqmplished based on the above findings.
Thus, the barrier composite film of the present
invention is a composite film comprising a base film
layer, at least one side of which has been covered.with
an inorganic thin ;ayer through the interposition of an
20 anchor coat layer, wherein the anchor coat layer com-
prises (A) a chlorine-containing resin, (B) a polyiso-
cyanate compound, and (C) a saturated polyester resin
having a glass transition temperature of -10°C to 20°C
and being substantially unreactive with respect to the
25 polyisocyanate compound. In this composite film,'the'
chlorine-containing resin includes vinyl chloride-vinyl

acetate-series copolymers and others, and the polyiso-



25 pol yi socyanate conmpound. In this conposite film the

chl orine-containing resin includes vinyl chloride-vinyl acetate-series
copol ymers and ot hers, and the polyiso- -8- cyanate conpound i ncl udes,
for exanple, a conpound hav- ing at |east 2 isocyanate groups per nolecul e
with a nol ecul ar weight of 150 to 1,000._Tge_saturated pol- yester resin
may be a noncrystalline saturated pol yester. 5 havi ng a hydroxyl val ue of
about 0 to 15 ng KOH g or an acid value of about 0 to 10 ng KOH g. The

proportions of dyenatemesmpdundfindludsiE,)For atanples) £/compdiind hawt ance,
about 10 to 500 parts by weight for the polyiso- cyanate conpound (B) and

about 1 to 50 ping sabyleamstgiz ilsbcyarfatdayrmips et mplemsiewitdsia (C)
relative to 100 parts by weight of the chlorine-containing resin (A). As

t he base fil m Imgkecguldreveight hef b0 iwneld, 0ol YTheomdtanrated pol-

pol y(al kyl ene terephthal ate), a polya- mde, typically speaking, and the

i norgani ¢ t hi n Yesker Ifesimmayderaoviaerystakliing datumded mlyssteret al
se- lected fromanong G oup 2A el enents of Periodic Table, transition

el enents, @& ouphEng ardrdroxyloal3® aife-abmit ) @ difp mB KOs and

G oup 6B el enents. The barrier conposite filmof the invention also 20

i ncl udes, for B&HpIealye)of ahout & toifhag KGH/gn cHhe prapantionmse

filmlayer, an anchor coat |ayer formed on at |east one surface of the base
filmlayer, andfthe componerits of the anchor coat layer are, for in-

stance, about 10 to 500 parts by ﬁeight for the polyiso-
cyanate compound (B) and about 1 to 50 parts by weight
10 of the saturated polyester resin (C) relative to 100
parts by weight of the chlorine-containing resin (A)f
.As the base film layer, there may be mentioned a
polypropylene, a poly(alkylene terephthalate), a polya-
mide, typically speaking, and the inorganic thin layer
15 may be provided by using, for example, any metal se-
lected from among Group 2A elements of Periodic Table,
transition elements, Group 2B elements, Group 3B ele-
ments, Group 4B elements and Group 6B elements.
The barrier composite film of the invention also
20 includes, for example, (i) a barrier composite film com-
prising a base film layer, an anchor coat layer formed
on at least one surface of the base film layer, and an
inorganic oxide thin layer forméd on the anchor coat
layer, in which the anchor coat layer has an elastic
25 modulus of 0.1 x 10! to 1 x ;03 N/mm?, and (ii) a bar-
rier composite film comprising a base f£ilm layer, an

anchor coat layer formed on at least one surface of the



I norgani c oxide thin | ayer forned on the anchor coat |ayer, in which the
anchor coat |ayer has an elastic 25 nmodul us of 0.1 x 101 to 1 x 103
N2, and (ii) a bar- rier conposite filmconprising a base filmlayer, an
anchor coat |ayer forned on at | east one surface of the -9- base film

| ayer, and an inorganic oxide thin |ayer_fgrped on the anchor coat |ayer,

I n which the peel strength of the anchor coat |ayer with respect to the
base filmlayer, after retort treatnent at [err] for 30 5 minutes, is not

| ess than 100 dgddse nfdlnd Hesgerorgindidre fridrgarpic oxebdd Hiexesfdent barri er
properties even exposed to severe conditions such as retort treatment.
Accordi ng to thEormeadicah ofthe Renchorerdoain, laydmy rin wiriclonlosiges i | m can be
prepared by formng, on at 10 | east one surface of a base film an anchor
coat |ayer conpFtzengti Of dhehlanchor aodtailayer vesin respeat pod Vieocyanat e
conpound and (C) a saturated polyester resin having a glass transition

t enper at ure of base Eilm [kayqr amfiss metams tbtradtmdnt @afr k@0°iG/ ot t30
respect to 15 t he polyi socyanate conpound, and depositing an inorganic.
thin |ayer Bn thNGRSoris Rt 118as  tRESTLOMNT FORRRATHEE G OMIOS INEENT] ON
[Base filmlayer]. 20 The polyner used for the formation of the base

filmlayer |ncIﬁkﬁEﬁeﬁ¥§9|Q§EﬁhﬁtfQXQﬁkkﬁﬂﬁﬂhﬂiqiﬂ%nﬁﬁQPertleS even

exposed to severe conditlons such as retort treatment.
According to.fhe method of the invention, a barri-
er composite film can be prepared by forming, on at
10 least one surface of a base film, an anchor coat layer
lcomprising'(A) a chlorine-containing resin, (B) a
polyisocyanate compound and {(C) a safurated polyesterl
~ resin having a glass traﬁsition temperature of -10°C to
20°C and being substantially unreactive with respect to
15 the polyisocyanafe compound, and depositing an inorganic

thin layer on the anchor coat layer.

BEST MODE fOR PRACTiCING THE INVENTION-
[Base f£ilm layer]
20 - The polymer used for the formation of the base
film layer includes a variety of film-formable polymers,
e.g. polyolefins such as polyethylene, an ethylene-ethyl
acryléte copoiymer, ionomers, polypropylene, an ethyl-
ene-propylene copolymer, poly—4—methylpentene-1, etc.;
25 polyesters such as a polyalkylene terephthalate (e.g.
_polyethylene terephthaiate, polybutylene terephthalate),

- polyethylene-2,6-naphthalate, etc.; polyamides such as



e.g. polyol efins such as pol yethyl ene, an ethyl ene-ethyl acrylate

copol yner, . iononers, polypropylene, an ethyl- ene-propyl ene copol yner,

pol y- 4- net hyl pentene-1, etc.; 25 pol yesters such as a pol yal kyl ene
terephthal ate (e.g. polyethyl ene terephthal ate, pol ybutyl ene-

t erepht hal ate), pol yethyl ene-2, 6-napht hal gpe,. etc.; polyam des such as -
10 - nylon 6, nylon 11, nylon 12, nylon 66, nylon 610, nylon 6/66, nylon
66/ 610, nylon MXD etc.; polyvinyl chloride; polyvinylidene chloride series
resins such asngdby- 6yi nyllodeng,chiydond@2,vhgibndése nilloni é20yi nyllon
chloride 5 copolyner, vinylidene chloride-acrylonitrile copolyner,

vi nyl i dene chl 6v66e- oxdbhn) &6V ¢lLat, enydpnl MKDr etet ¢. podyyiegilcchderhdesuch as
pol ystyrene, styrene-acrylo- nitrile copol yner,

st yrene- acryl opoilyviinylddedeesblovidpobernies resinspsughi agl palyehol ;

pol yam dei m des; poly- 10 I m des; polyetherimdes; polycarbonates;

pol ysul f ones; pdnydddeneuchdazidepovinyhidenkechdovide -vapyachlaride

pol yphenyl ene sul fi de; pol yphenyl ene oxi de; pol ypara- xyl ene;

pol yacryl ofi t r co@olymgs, ovdavaddenenhchdopdip-aceylanlisidet sppesymer,

pol ytrifluorochl oroethylene,_ ethyl- 15  ene_fluoride-propyl ene copol yner,
etc.: cellul osVdnydigengechlogidesimeth) ggRaAater GOBOLYRSHr 08KFo¥i de:  and
co- polyners containing constituent units of the various polynmers nmentioned

above. These p&ityfendccZrshas, sughspigPPLlEFtYReRgmh FRYTPBR acTyLlo-

nitrile copolymer, styrene-acrylonitrile-butadiene co-~
polymer, etc.:; polyvinyl alcohol; pdlyamideimides; poly-

10 imides; polyetherimides; polycarbonates; polysulfones;
polyethersulfones; polﬁetheretherketones; polyarylates;
polyphenylene sulfide:_polyphenylene oxide:; polypara-
xylene; polyacrylonitrilé; fluororesins such és poly-
tetrafluoroethylene, polytrifluorochloroethylene, ethyl-

15 ene fluoride-proﬁylene copolymer, etc.: cellulosic poly-
mers such as cellophane; rubber hydrochloride; and.co-
polymers containing constituent units of the wvarious
polymers mentioned above. These polymers can be used
singly or in combination.

20 The base film layer may contain a variety of
additives, 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-

25 carbon polymers such as styrenic resins, terpene resins,
petroleum resins, dicyclopentadiene resin, chmarone res-

ins such as chmarone-indene resin, phenolic resins, ros-



20 The base filml ayer hay contain a variety of additives, for
exanpl e stabilizers such as antioxidants, ultraviolet absorbers, heat
‘stabilizers, etc.; anti- static agents such as cationic, anionic, nonionic
or anphoteric antistatic agents; nucleating agents; hydro- 25 car bon
pol ymers such as styrenic resins, terpepejjesins, petroleumresins,
di cycl opent adi ene resin, chmarone res- ins such as chnmarone-indene resin,
phenolic-resins, ros- ins and their derivatives, and the corresponding
hydro- genat edingsiand thledst derivatives|,| and, ther conrewpoadingchyasohi gher
fatty acid am des, higher fatty acids or their salts, higher fatty acid
esters, naturaigenated mesins;nplestlicizersgefdiiiers:i gariongntragesc waxes
such as pol yethyl ene; particulate |ubricants inclusive of finely divided
m neral | ubricasuch sschigbesi fatkys acids amddesdehdghelrufatiysacids pawder s,
etc. and finely divided organic |lubricants such as pol yethyl ene series
powders, 10 &dbejin saj®sdehd ghetrc fatiydacdkdoestgragenaturaie wakelst of
transm ttance value of the base filmlayer can be sel ected as desired but
‘for insurifg amiperafli orevegeitebde serdgin.t syoshesics waxesasugbstletic ac-
ceptability of the packaged product, the total light 15 transmttance
with respect t®odyetbylege: pargdsudateylubricassst haslugdyeppss EABBLY not
| ess than 60% and nore preferably not |ess than 80% The base filmlayer
i s preferably Pdvided: pdpegal lubricants such as silica series pow-
ders, alumina series powders, etc. and finely divided
organic lubricants such as polyethylene series powders,
10 acrylic powders, etc.; and coloring agents.
The light transmittance value of the base film
layer can be selected as desired but for insuring a suf-
ficient visual access to contents and an aesthetic ac-
ceptability_of the packaged product, the total light
15 transmittance with respect to white'light is generally
not less than 40%, preferably not less than 60%, and
more preferably not less than 80%.
The base film layer 1s preferably formed from an
olefinic polymer (particularly polypropylene-series
20 polymers), polyester (particularly, polyalkylene tere-
phthalate such as polyethylene terephthalate), polya-
mide, styrenic polymer, ethylene-vinyl alcohol copoly-
mer, polycarbonate, polyacrylonitrile or the like. The
olefinic polymers, polyesters and polyamides are par-
25 ticularly desirable in terms of clarity; mechahical
'strength and packaging quality.

The preferred material for the padkaging of food



ol efinic polynmer (particularly polypropyl ene-series 20 pol yners),

pol yester (particularly, polyal kyl ene tere- phthal ate such as pol yet hyl ene
terepht hal ate), polya- mde, styrenic polyner, ethylene-vinyl alcohol
copoly- ner, polycarbonate, polyacrylonitrile or the |like. The olefinic
pol ymers, polyesters and pol yam des are _pgry 25 ticularly desirable in
ternms of clarity, mechanical strength and packaging quality. The preferred
material for the packaging of food - 12 - for retort treatnent or

m crovave heat ifgr irgtidide scid ther® o hid\drttrdve) hddtanfg amiliides g cal
strength and packagi ng qual ity and having excel |l ent heat resistance, such

as pol ypropyl enfers Hareics nai.ghp dnaispiaendt hecHargiva v istterdtiolanad
copol ymer, pol ycarbonates and poly- acrylonitrile. Particularly preferred

~pol ymer for thepdkerying ryualiety iand ohasinmlexped@drandeqin | nessitstram aend
pol yam des. The base filmlayer may be a single-layer filmor 10 a

| am nate fil m caugh ias mplyprapylamre, [polyestdrs/crpolydmidds cletdgel-of the
base filmis not critical- and can be sel ected appropriately in

consi der at i%n cfneheingel alcald basipgiymemu pokycarbonates #ndtoat h,
flexibil- ity and so on. The thickness .of the base filmlayer may 15 be
general | y aboutacrylomrooriis . pr&a@mm@mmrqranempqimmmchmr@e

preferably about 10 to 50 pm (e.g.
base film layer includes polypropylene,_polyesters and

polyamides.
"The base film layer may be a single-layer film or
10 a laminate film comprising one or more polymer layers.
The thickness of the base film is not cfitical and can
be selected appropriately in consideration of the de-
sired packaging quality., mechanical strength, flexibil-
ity and so on. The thickness of the base f£ilm layer may
15 be generally about 3 to 200 pm, preferably about 5 to
100 pm, and more preferably about 10 to 50 pm (e.g.
. about 10 to 30 pm). For boiling or retort application,
a base film with a thickness of not greater than 100 pm
may praqtically used. |
20 The base film layer can be formed by the conven-
tional film forming technology which includes, for exam-
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 f£ilm
25 or an oriented f£ilm such as a monoaxially oriented £ilm
or a biaxially oriented £ilm. The method for orienta-

tion includes such known drawing or stretching methods



about 10 to 30 pnm). For boiling or retort application, a base filmwth a

t hi ckness of not greater than 100 pm may practically used. 20 The
base filmlayer can be formed by the conven- tional filmform ng t echnol ogy
whi ch includes, for exam ple, nelt-formng nethod such as the inflation
met hod and the T-die nethod, and the castiyi _nmethod using a.solution. The
base filmlayer may be an unoriented film25 or an oriented filmsuch as a
nonoaxially oriented filmor a biaxially oriented film The nmethod for _
orienta- tion iasinalds dnawing om stiretioliny, Jalemfem@rdiiheder - 13 -
as roll drawi ng or stretching, calender draw ng or stretching, belt draw ng
or stretching, storetohing, thedd dmawing or strstohing, denterdmy nauban of
such tech- niques. The draw or stretching ratio can be judiciously 5

sel ect ed accor dueying e stamtichdad,i lon ehaombisatsitonc of Euchetegh-e, it
may be about 1.5 to 20 and preferably about 2 to 15 in at |east one
direction. At Egesone Tieddlnaw ore stxeddhing [ratdo wap ey dudderiously
surface-treated. The surface treatnent includes 10 corona di scharge

treat ment, Sl adiedactes poaorddingyte dhe: magwd ned fildenchararsend stiwst.er
treatnment, flane treatnent, chromc acid treatnment, solvent treatnent,

surface roughei9fy SKANRLS ot Ry he shouty il.H tey 20 ande Prefexably eat ed

ration
side may be usea%Ju(%:r H]:o 1% T%l at least one direction.

At least one side of the base film layer may have
been surface-treated. The surface treatment includes
10 corona discharge treatment, plasma treatment, glow dis-
. charge treatment, reverse sputter treatment, flame |
treatment, chromic acid treatment, solvent treatment,
surface roughening and so on. Of the base film layer,
the surface-treated side may bé used for the formation
15 of the anchor coat layer for improved adhesion.
 [Anchor coat layer (primer coating layer)]

The main feafure of the present invention resides
in improving adhesion properties between the base film
layer and the_inorganic layer and barrier properties by

20 forming, with an-interpoéition of the specific anchor
coat layer, an inorganic layer (in particular a trans-
parent inorganic layer) on at least one surface of the
base f£ilm iayer. The anchor coat layer comprises (A) a
chloriné—containing resin, (B) a polyisocyanate compound

.25 and (C) a saturated polyester resin having a specific
glass transitiop temperature and being substantially

unreactive with respect to the polyisocyanate compound.



15 of the anchor coat |ayer for inproved adhesion. [Anchor coat |ayer
(primer coating layer)] The main feature of the present invention resides
in inproving adhesi on properties between the base filmlayer and the

i norgani c | ayer and barrier properties by 20 formng, wth an

i nterposition of the specific anchor coat jlgayer, an inorganic layer (in
particular a trans- parent inorganic |ayer) on at |east one surface of the
base fil mlayer. The anchor coat |ayer conprises (A) a chlorine-containing

resin, (B) a pdihersa \polgtes teampolyb? haviayg § @easctsiatityattad thd yrsles

resin having a specific glass transition tenperature and bei ng

substanti al | y urseeganate wdnpowsbhd®) tics tused s/ itder \satatra teshpolywes- -
14 - When a pol yester polyol having a reactivity to the poly- isocyanate
conpound (B) isteselfs thee atiagiatee pyoperisies emd Qarnier gutopenicies
properties and barrier properties after retort treatnent are renarkably
sacrificed. |t akter grefinnil \tneatment @rey remarkabily rmpordfiidesh. Merdsf or e,
t he saturated pol yester (C) being soft and substantially unreactive is used
in the invéhti @Eoakknecanss ofhah qrasHoinking eeaatd oo dhergiRrend
the soft and unreac- tive saturated polyester resin (C) are enployed in

com 10  bi natthsh safiwrased) pelonateand G heingmafdr anshisuhgtantdal e

i nproved due to the chlorine-containing resin (A . It _should be understood
t hat the term'@ﬂﬁﬁﬂ%ﬁivg is used in the invention. Further, even.when

the polyisocyanate compound (B) and the soft and unreac-
tive saturated polyester resin (C) are employed in com-

10 bination, blocking properties of the anchor coat layer
can be_improved due to the chlorine-containing resin
(A). It should be understood that the term "substan-
tially unreactive" as used in this specification means
that a crosslinked cured product would not be formed.

15 [(A) Chlorine-containing resin]

l The chlorine-containing resin includes a homo- or
co-polymer (a copolymer formed with a chlorine-contain-
ing monomer and a copolymerizable monomer) of a chlo-
rine-containing monomer, a graft copolymer as produced

20 by graft polymerizing a chlorine-cohtaining monomer, a
chlorinated polyethylene, a chlorinated polypropylene
and other chlorinated polyolefins, typically speaking.

As the chlorine-containing monomer, there may be
mentioned vinyl chloride and vinylidene chloride, for

25 example, and these chlorine-containing monomers can be
used singly or in combination. Preferred chlorine- con-

taining monomer is vinyl chloride. The copolymerizable



tially unreactive" as used in this specification neans that a crosslinked
cured product would not be fornmed. 15 [ (A) Chlorine-containing resin]
The chlorine-containing resin includes a hono- or co-polynmer (a copolyner
formed with a chlorine-contain- ing nonomer and a copol yneri zabl e nononer)
of a chlo- rine-containing nononer, a grafis copolymer as produced 20 by
graft polynerizing a chlorine-containing monomer, a chlorinated
~pol yethylene, a chlorinated polypropyl ene and other chlorinated
pol yol efins, tymnomdy pdaidex) far timstdnos) /itafinisi (6 YL BH3Rne t here
may be nentioned vinyl chloride and vinylidene chloride, for 25 exanpl e,
and these chl orprepylene) nivigiyioresiers oanioyl weetstieglwimyl ipropio-
conmbi nation. Preferred chlorine- con- taining nonomer is vinyl chloride.
The copol yneri Zefied . viryl ouandrdes i(eclgidesrylonitmsilaice, (imstd)ins (e. g.
ethyl ene, propylene), vinyl esters (vinyl acetate, vinyl propio- nate),
vi nyl cyani des d&¥atas (@ t @ 1G)- 12 iyl acnyladieds apdl @therserr] al kyl
acrylate) and others. 5 These copol ynerizabl e mononers may be-enployed
i ndepen- -dént | YRSe wapgiymeniizablermanemerpsayde saployvesd indepanc
acids or derivatives thereof (e.g. acrylic acid, nmethacrylic acid, itaconic
acid, maleic ar’#ﬁﬂﬁ]iiﬁé’,r Ad qofbdinghien., Fnrides; Mwﬁ?zaélm aa_al;cyi
- ric acjd or its derivatives corresponding to the ma-
mal eate, fu U%oxé?ic aéids or derivatives thereof (e.%. acé%lic acid,
methacrylic acid, itaconic acid, maleic anhydride, ma-
leic acid, a monoalkyl maleate, a dialkyl maleate, fu-
‘10 maric acid or its derivatives corresponding to the ma-
leic acid derivatives) méy be employed as the copoly-
merizable monomer if only in a small amount.
The graft copolymer includes, for instance, a
graft copolymer as produced by graft polymerizing vinyl
15 chloride (VC) to an ethylene-vinyl acetate copolymer
(EVA), a graft copolymer as produced by graft polymer-
izing vinyl chloride to a polyurethane and so forth.
Preferred chlorine-containing resin includes a
poly(vinyl chloride), a vinyl chloride-based copolymer
20 [e.g. a vinyl chloride-based copolymer comprising at
least vinyl chloride and a copolymerizable monomer (in
particular, vinyl acetate, etc.) as monomer components.
The preferable chlorine-containing resin also includes a
copolymer comprising three components or more which com-
25 prises a polymerizable carboxylic acid or its derivative
(e.g. maleic anhydride)_or other third component in ad-

dition to the two components of vinyl chloride and the



| eic.acid derivatives) may be enployed as the copoly- nerizable nononer if
only in a small anmount. The graft copol ynmer includes, for instance, a graft
copol yner as produced by graft polymerizing vinyl 15 chloride (VO to an
et hyl ene-vinyl acetate copolynmer (EVA), a graft copol yner as produced. by
graft polymer- izing vinyl chloride to a pg yurethane and so forth.
Preferred chlorine-containing resin includes a poly(vinyl chloride), a

vi nyl chl ori de-based copol ynmer 20 [e.g. a vinyl chloride-based copol yner
conprising at |assdlymendzabdlleomatmonexl a copol yneri zabl e nmononer (in
particular, vinyl acetate, etc.) as nononer conponents.. The preferable

chl ori ne-cont ai ni ng Tkei prapevtion| ofletha vimyl ycklorbderrelativarte
conponents or nore which com 25 prises a polynerizable carboxylic acid
or its derivat ithe (conplymerszablehymbnaker dre @ heringli ratetaionaay i n ad-

dition to the two conmponents of vinyl chloride and the - 16 -
copol yneri zabl eorasicieallyrhe @edwatdd frdm teherangey |acdanding: toelthd ve to
the copol ynerizabl e nonomer (e.g. vinyl acetate) may practically be

sel ect ed from SRFRS R drhe PR YmMRrzablg) aanomest. @nd ddbol r8%abl e

nononer, and is, for ex- anple, such that vinyl chloride/copolynerizable
nononer equal s 2R, ERch tthaly Haylhchdarifde/ copql ymesigalhle manamens) 5
to 65/35 (by ngéﬂgfé about 95/5.to 50/50 (by weight), and preferably
.about 95/5 to 65/35 (by weight).
The chlorine-containing resin (A) is substantially
10 unreactive with respect to the polyisocyanate compound.
That is, the chlorine-containing resin (A) is unreactive
to the polyisocyanate compound (B) or even when the
resin (A) has a réactively active hydrogen atom, the
concentration of such active hydrogen atom is low. The
15 acid value of the chlorine-containing resin is, for ex-
ample, about 0 to 30 mg KOH/g, and preferably about 0 to
20 mg KOH/g. This'acid value is derived from the poly-.
merizablg carboxylic acid or its derivative.
The glass transition temﬁerature of the chlorine-
20 containing resin is about 25 fo 80°C (e.g. about 25 to
60°C), preferably about 30 to 60°C and practically about
30 to 50°C, typically speaking. -
| fhe moleculér weight and polymerization degree of
the chlorine-containing resin may be selected from a
25 range not adversely affecting the adhesion properties,

and the number average molecular weight is about 0.5 x

'10* to 10 x 10*, preferably about 1 x 10* to 5 x 10%,



The chlorine-containing resin (A) is substantially 10 unreactive with
respect to the polyisocyanate conpound. That is, the chlorine-containing
resin (A is unreactive to the polyisocyanate conpound (B) or even when the
resin (A) has a reactively active hydrogen atom the concentration of such
active hydrogen atomis |low. The 15 aci gal ue of the chlorine-containing
resinis, for ex- anple, about 0 to 30 ngy KOH g, and preferably about 0 to
20 ng KOH' g. This acid value is derived fromthe poly- nerizable carboxylic
acid or its derandhtmore piefaytsisky tabowt ti an 1Ehpo & w e of, tamd afteor i ne-
20 containing resin is about 25 to [err] (e.g. about 25 to [err],
"preferably abouwveéiage pekyneriwhipiar tdexptdey iab@bioddd 100 [ter r1],,000/,pi cal |y
speaki ng. The nol ecul ar wei-ght and pol yneri zati on degree of the
chl ori ne- cont aipregeraisiyn akouthel 5kl tar t8aD f rand andX®e prrefiegmbigt absbudr sel y
affecting the adhesion properties, and the nunber average nol ecul ar wei ght
is about 0.5 x 2@Q r§o tH0q elre]g. mhdul 8300/ tholA0)err] to [err] - 17 -
and nore preferably about 1 x [err] to 3 x 104, and the average
pol yneri zat3 on delgtRk Belyiraeyamate commomdbr ef erabl y about 150 to 800,
and nore preferably about 200 to 700 (e.g. about 300 to 700). 5 [ (B)
Pol yi socyanat e conpoffidfhasPehElgeryanate saampoundyodngompourdpayingavi ng
at least 2 isocyanate groups per molecule. Examples of
the polyisocyanate compound include 2,4-tolylene diiso-
cyanate, 2,6-tolylene diisocyanate, phenylene diisocy-

10 anate, xylylene diisocyanate, tetramethylxylene diiso-
cyanate, diphenylmethane diisocyanate, tolidine diiso-
cyanate [bis(4-isocyanate-3-methylphenyl)methane], tri-
phenylmethane triisocyanate, 1,5-naphthalene diiso-
cyandte and other aromatic diisocyanates; 1,4-tetra-

15 methylene diisocyanate, 1,6-hexamethylene diisocyanate,
trimethylhexamethylene diisocyanate, 1,10-decamethylene
diisocyanate, lysine diisocyanate, 1,3,6-hexamethylene
triisocyanate and other aliphatic diisocyanatés; iso-
phorone diisocyanate, a hydrogenated xylylene diiso-

20 cyanate, a hydrogenated diphenylmethane diisocyanate and
other alicyclic diisocyanates; modified polyisocyanates
and so on. The modified polylsocyanate includes, for
instance, an adduct as formed by adding a polyisocyanate
to a polyhydric alcohol, a dimer, a trimer having én

25 isocyanulate ring, an allophanate-modified poly-
isocyanate, a urea-modified polyisocyanate, a buret-

modified polyisocyanate and the like. The polyhydric |



at | east 2 isocyanate groups per nol ecul e. Exanples of the polyisocyanate
conpound include 2,4-tolylene dilso- cyanate, 2,6-tolylene diisocyanate,
phenyl ene diisocy- 10 anate, xylylene diisocyanate, tetramnethylxyl ene
di i so- cyanate, diphenyl nethane diisocyanate, tolidine diiso- cyanate

[ bi s(4-i socyanat e- 3- et hyl phenyl ) net hane] 3g i - phenyl net hane
triisocyanate, 1,5-naphthalene diiso- cyanate and other aronmatic

di i socyanates; 1,4-tetra- 15 nmet hyl ene dii socyanate, 1, 6-hexamnethyl ene

dii socyanate, taloahdly|irethetdddunie ididlsmiesmmtinw holleadeansidighane

di i socyanate, |ysine diisocyanate, 1,3, 6-hexanethylene triisocyanate and
ot her al i phati PHiYSodhamiaesS drsmonshhysiroxyil groupst such lasdglyeat ed
‘xyl yl ene diiso- 20 cyanate, a hydrogenated di phenyl net hane diisocyanate
and ot her alicyf@in dinimeshyialeropand.f itamedihylodethane amhotheon. The
nodi fi ed pol yi socyanate includes, for instance, an adduct as formed by
addi ng a pol yi ddchPfxt Pand-aenydihpdhtedi andl edher, tetdaeds., gemenadidyhavi ng
an 25 i socyanul ate ring, an all gphanate-nodified poly- isocyanate, a

ur ea- nodi f i%d tk;‘tﬁ"é%/'ané\[ibé’:sea naddsocysamartiesd may Jes deesh siagdivd arhe

l'i ke. The pol yhydric - 18 - alcohol in the adduct includes a | ow

nol ecul ar wei g [ﬁﬂ nﬁﬁ%ﬂnhg 3 or nore hydroxyl groups, such as glyc-

ety et Lt B4 TV SO SIS HhcShdin a 20w
molecular weight compound having 3 or more isocyanate
groups per molecule, such as an addudt as formed by add-
10 ing 3 mole of a polyisocyanate compound (e.g. a diiso-
cyanate) to 1 mole of trimethylolpropane. The molecular
weight of the polyisocyanate compound may be selected
within the'range of, for instance, about 150 to 1,000
and preferably about 30ﬁ to 1,000.
15 [(C) saturated polyester resin]

As the saturated polyester, a variety of polyes-
ters obtainable by condensing a polycarboxylic acid or
its acid anhydride or lower alcohol ester thereof with a
polyhydric alcohol can be employed. Moreover, a

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

The polycarboxylic acid component includes, for
example, phfhalic acid, isophthalic acid, terephthalic
acid, trimellitic écid, pyromellitic acid and other aro-

25 mdtic carboxylic acids and the corresponding anhydrides;
succinic acid, glutaric acid, adipic acid,'azelaic acid,

sebacic acid and other aliphatic 6arboxylic aclids and



5 . speaking. These polyisocyanates may be used singly or in conbination.
Preferred polyi socyanate conpound includes a | ow nol ecul ar wei ght conpound
having 3 or nore isocyanate groups per nolecule, such as an adduct as
formed by add- 10 ing 3 nole of a polyisocyanate conpound (e.g. a diiso-
cyanate) to 1 nole of trinmethylol propane. jghe nol ecul ar wei ght of the

pol yi socyanat e conpound may be selected within the range of, for instance,
about 150 to 1,000 and preferably about 300 to 1,000. 15 [(C) Saturated

pol yest er resi njheAcdimespindiaice nhtdreisiedy., A e tpbldfcdiMoiaid er s
obt ai nabl e by condensi ng a pol ycarboxylic-acid or its acid anhydride or

| ower al cohol extial camparmEnty tpghthaldlo/ aciid ¢ isophttaldan des Enexyesd.

Mor eover, a 20 hydr oxycarboxylic acid may al so be used in the conden-
sation reacti orphtheslimwlaaidt End, |athear iat amaripion ehitcanbdxydds; dairdseandl e,
phthalie acid, isophthalic acid, terephthalic acid, trinellitic acid,
pyronel litic . acihe merresponding arhydnigtes, caddpbo ldaidciatkelaict tdwid,
correspondi ng anhydrides;- succinic acid, glutaric acid, adipic acid,

azel ai ¢ acid, fKANAGIC ARG and ather saturated aliphatic didardaomydic - 19
- the correspondi ng anhydrides. As the polycarboxylic acid conponent,

phthal i ¢ aci d, 3&shmaminractdicallvehe employed. Examples of the

" hydroxycarboxylic acid includgs B-hydroxypropionic acid
and B-hydroxybutyric acid.
-The polyhydric alcohol component includes, for

10 example, ethylene glycol, propylene glycol, trimethylene
glycol, 1,3-butanediol, 1,4-butanediol, 1,5-pentanediol,
1,6-hexanediol, neobentyl-glycol and other aliphatic
dihydric alcohols; diethylene glycol, triethylene gly-
col, tetraethylene glycol, dipropylene glycol, tri-

15 propjlene glycol, tetrapropylene glycol, polytetra-
methylene ether glycol and other polyoxyalkylene gly-
cols; glycerin, trimethylolpropane, trimethylolethane,
pentaerythritol and other aliphatic polyhydric alcohols:
cyclohexanediol, a hydrogenated bisphenol A and other

20 alicyclic polyhydric alcohols; bisphenol A-alkylene ox-
ide adducts , such as 2,2-bis(4—dihydroxy-ethylphenyl)pr
~opane and 2,2-bis(4-dihydroxypropyl-phenyl)propane, and
other aromatic polyhydric alcohols.

. For the purpose of sealing remained hydroxyl group

25 or carboxyl group, a monohydric alcohol or a monocar-
boxylic acid may be employéd as a ferminal sealing

agent.



phthalic acid and other aromatic dicarboxylic acids and the correspondi ng
anhydri des, adi pic acid, azelaic acid, 5 sebacic acid and ot her saturated
al i phatic dicarboxylic acid may practically be enployed. Exanples of the

hydr oxycar boxylic acid includes [err] acid and [err] acid. The polyhydric
al cohol conponent includes, for 10 exanglge.- et hyl ene gl ycol, propyl ene

glycol, trinmethylene glycol, 1,3-butanediol, 1,4-butanediol, .

1, 5- pent anedi ol , 1, 6- hexanedi ol ,. neopentyl glycol and other aliphatic

di hydric al cohol s; dPeéfgrabiygbyIpéstéri £5hyérsrally-otihér pelyestéy! ene
gl ycol, dipropylene glycol, tri- 15 propylene glycol, tetrapropyl ene

gl ycol, pol yt etthan rpalylalley leitee rtegtephihalat ek hend dlsy QA ey Inore- gl y-
cols; glycerin, trinethylol propane, trinethylol ethane, pentaerythritol and
ot her aliphati cyystalddne polyesties; bejinioendartde dn an fomyargen ateld-

bi sphenol A and other 20 alicyclic polyhydric al cohols; bisphenol

A-al kyl ene ox- VeRt dRh&t f nongnystaldine)ikineat ipodivestest)hy| [Sualy | ) pr
opane and 2, 2- bi s(4-di hydr oxypr opyl - phenyl ) propane, and other aromatic

pol yhydric Bl cRRAEestan J%Q?é'-fbaﬂ}sﬂs}’é{)&ﬁ. skan iwm.n@rdmy‘!lrg;-oup 25
or carboxyl group, a nonohydric alcohol or a nonocar- boxylic acid may be
enpl oyed as a t¥PHiaAing polwpsignf. in whigh the aromatic ring is

derived f£rom an aromatic polycarquylic acid such as
terephthalic acid; phthalic acid, isophthalic acid (e.g.
oll-free aromatic polyesters), (C2) a thermoplastic

10 elastomer comprising a poly(alkylene glycol) unit (e.g.
polytetramethylene ether glycol unit) as a soft segment,

-land a poly(alkyléne terephthalate) unit [e.g. poly-

(ethylene terephthalatef unit, poly(butylene tere-
phthalate) unit) as a hard segment. The saturated poly-

15 ester resin (Cl) includes modified polyesters (modified
polyalkylene terephthalate) prepared by partial replace-
ment of the alkylene glycol and/or terephthalic acid
unit of poly(alkylene terephthalate) with a different
diol (e.g. diethylene glycol, triethylene giycol and

20 other soft diol components) and/or dicarboxylic acid
(e.g. phthalic acid, isophthalic acid, adipic acid), and
isophthalic acid-based polyesters comprising isophthaiic
acid and a glycol (e.g. ethylene glycol) as main compo-
nents.

25 The saturated polyester can clearly be distin-
guished from polyols (e.g. polyester polyols, polyether

polyol, acrylic polyols) for forming a two-component



Preferably polyester is generally other polyester than poly(al kyl ene
terephthalate), and is (Cl) a non- crystalline polyester being soluble in
an organic sol- vent (e.g. a noncrystalline |inear polyester). Such 5

pol yester resin includes, for instance, aromatic ring- containing

pol yesters, in which the aromatic ring is gerdived froman aromatic

pol ycarboxylic acid such as terephthalic acid, phthalic acid, isophthalic
acid (e.g. oil-free aromatic polyesters), (C2) a thernoplastic 10

el ast oner conpreutatglen gittesiate yvilre rond i JoriviitH @ Ppolyalgsciamat® hyl ene
ether glycol unit) as a soft segnent, and a poly(al kyl ene terephthal at e)

unit [e.g. pol yconpaund.endhatr dEht Heatpplynol tconsdtuting e tave-
pht hal ate) unit) as a hard segnent. The saturated poly- 15 ester resin
(Cl) includes rmonponshtpgunaiiler adhesdivie asyadl lyaHapecran t0H aaiivenloft €)
prepared by partial replace- nent of the al kyl ene glycol and/or

terepht hal i ¢ adiat ukgas dthaiol|4Q Mk KA thor dieh giurpo)seniafh craodisifiakent
diol (e.g. diethylene glycol, triethylene glycol and 20 ot her soft di ol
conponent s)8 andmg vditdnrthenpalyisaqranate qompeund dwtd ‘thes gatturatied aci d,
adi pi ¢ acid), and isophthalic acid-based polyesters conprising isophthalic
acid and a gl yRalYester gtefineds @uhsfiantdaldy wnxeasdivieefios thes poly-
The saturated pggyester can clear]y be dlst|n- gui shed fron1po|yo|s (e.g.

pol yester pol yotSECKRRAARS (RAMBOIRMLIAR dde, |5ane, glapnes) asortheo (RLeFine-

two- component containing resin. The OH value of the saturated polyes-
ter resin is about 0 to 15 mg KOH/g, preferably about 0

10 to 10 mg KOH/g, an practically about 0 to 5 mg KOH/g,
for instance. The acid value of the saturated polyester
resin may for example about 0 to 10 mg KOH/g, preferably
about 0 to 7 mg KOH/g and practically about 0 to 5 mg
KdH/g.

15 Accerding.to the present invention, a soft and
unreactive saturated polyester is used in the combina-
tion of the chlorine-containing resin, polyisocyanate
compound and saturated polyester resin, in order to re-
tain the adhesive properties between the base film layer

20 and the inorganic layer, and bafrier properties at high
level irrespective of being exposed to severe conditions
such as retort treatment. The glass transition tempera-
ture of the saturated polyester is about -10°C to 20°C,
preferabiy about -5°C to 15°C (e.g. about 0 te 15°C),

25 typically speeking. The transition temperature may
practically be about 0 to 20°C.

The molecular weight of the saturated polyester



- 21 - curable adhesive in conbination with a polyi socyanate conpound. That
i's, the polyol constituting the two- conponent curable adhesive usually
have an OH value of not less than 40 ng KOH g for the purpose of crosslink-
S ing with the polyisocyanate conpound, but the saturated polyester resin
I's substantially unreactive to the poly- b§ﬁqyanate conpound in the sanme
manner as the chlorine- containing resin. The OH value of the saturated
polyes- ter resin is about 0 to 15 ng KOH g, preferably about 0 10 to 10
ng KOH g, an prsssimcaldly whadldbted Fram KO¥ahgd Gloti R IT.cillie tid d

val ue of the saturated polyester resin may for exanple about 0 to 10 ny
KOH g, pref er alddhestiore prdpertivg Kod Gband gy pricpeaitiesabend GHed nun
KOH g. 15 According to the present invention, a soft and unreactive
saturated pol ydsmraveragseddleduiamcseigt: is @boft tthé ehllo re aontai ni ng
resin, polyisocyqpate conpound and saturated pol yester resin, in order to
re- tain the adif¥si nrefienahlv @bdudt deen Ltfe toase ¥ i10h lamdemaie prefd the
i norgani c | ayer, and barrier propq{ties at hugh | evel irrespective of being
.exposed to Xevarabdsh@hawnd sdP ada & & t1Gr.eat nent. The glass transition
tenpera- ture of the satqratedéxﬂyester i s about [err] to [err],
preferably about [F&oportdqns of compongmds im tthe] @nchor zoat thavesd |y
speaking. The transition tenperature may practically be about 0 to [err].
The nol ecul ar wei ght 'RF PFRPQEE1MDS RF jH1g «2omponents of the anchor

coat layer can be selected within a range not interfer-
ing with the adhesive properties and barrier properties,
10 and for example the anchor coat layer comprises, rela-
tive to 100 parts by weight of the chlorine-containing
resin (A), about 10 to 500 parts by weight (preferably
about 25 to 400 parts by weight, and more preferably
about 30 to 300 parts by weight) of the polyisocyanate
15 compound (B), and about 1 to 50 parts by weight (prefer-
ably about 2 to 50 parfs by weight, and more preferably
about 5 to 30 parts by weight) of the saturated polyes-
ter resin (C). Incidentally, even when an anchor coat
layer comprising, relative to 100 parts by weight of the
20 chlorine-qontaining resin (A), about 30 to 200 parts by
wéight (e.g. about 30.to 150 parts by weight) of the
polyisocyanate. compound (B) and about 3 to 20 parts by
weight (e.g. about 5 to 20 parts by weight) of the satu-
rated polyester (C) is formed, high adhesive properties
25 and excellent barrier properties can be insured.
The proportion of the saturated polyester (C) is

generally less than that of the polyisocyanate compound



- 22 - resin can be selected froma range not sacrificing the adhesive
properties and barrier properties, and the num ber average nol ecul ar
wei.ght is about 0.5 x [err] to 10 x [err], preferably about 1 x [err] to 5
X [err] and nore pref- 5 erably about [err] [Proportions of conponents
in the anchor coat |ayer] The proportions3f the components of the anchor
coat | ayer can be selected within a range not interfer- ing wth the
adhesi ve properties and barrier properties, 10 and for exanple the anchor
coat |ayer condBkefnd disy- fiar extample) @bdwt B tueisghipanfts Yy weight,
chlorine-containing resin (A), about 10 to 500 parts by weight (preferably
about 25 to 40@usfieratdy \ediqutt 7 ded 40 panh= bty atelighthowndhore PH@eMart s
by wei ght) of the polyisocyanate 15 conmpound (B), and about 1 to 50 parts
by wei ght (pref@ablablapoaiodi0 ta G@arts dbweighthirelatdvenrte L0&f er abl y
about 5 to 30 parts by weight) of the saturated polyes- ter resin ().
Incidental |y, RAFSwhdh weddyicios Wheapalyigocyenatiescempousidat(Ble to 100
parts by i ght of the 20 chl orine-containing resin (A), about 30 to 200
parts by &“‘é ght (e. P& RRRhAH GoRY StaYRE (maY\CompRiae afvariety of

Fo 20 parts by TENIHIERFuho A8 AR HORIGaNS ey BEAVAG s Trgr ADEOTIgh
adhesi ve prope%Ht%E %at %Q%ﬁ?f%?éﬁgﬂan a%&%%& %&%%ﬁ&&;%is%aglggtaqsured'
cizers; fillers; coloring agents and so forth.
The thickness of the anchor coat layer (undercoat

10 layer) can be selected within a range as far as improv-
ing the adhesive properties with respect to the inor-
ganic layer and not sacrificing the barrier properties,
and is about 0.01 to 5 pum (e;g. about 0.1 to 5 pm), and
preferably about 0.1 to 1 pm (e.g. about 0.2 to 1 Bm).

15 Even when the anchor coat layer has a thickness of about
0.2 to 0.5 pm, the layer exhibits high adhesive proper-
ties with respect to the inorganic layer without deteri-
orating the barrier properties.

.[Inorganic layer] _

20 The inofganic 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,
Group 2A elementé 6f Periodic table such as beryllium;

25 magnesium, calcium, strontium, barium, etc.; transition

metal elements such as titanium, zirconium, tantalum,

ruthenium, etc.; Group 2B elements such as zinc etc.:



The proportion of the saturated polyester (C) is generally less than that
of the polyisocyanate conpound - 23 - (B), and is, for exanple, about 5
to 50 parts by weight, preferably about 7 to 40 parts by weight, and nore
pref- erably about 10 to 30 parts by weight relative to 100 parts by wei ght
of the polyisocyanate compound (B). 5 . 24 -The anchor coat |ayer may
conprise a variety of additives such as antioxidants, ultraviolet ray
absorb- ents, heat stabilizers and other stabilizers; plasti- cizers;
fillers; col oriGrpumyeéh slemerss fsaudh asT e uniimime s ldfiurie iadahed, coat

| ayer (undercoat 10 | ayer) can be selected within a range as far as

i mprov- ing theéhalddginve glrapeGrap WR felempes stuch las isidricoyghiged-ayer
and not sacrificing the barrier properties, and is about 0.01 to 5 pm(e.qg.
about 0.1 to 5maRLlUmNEiR.cfatict pnbdnoup BB elenfents sushyasasalte-0. 2 to
1 pm. 15 Even when the anchor coat |ayer has a thickness of about 0.2 to
0.7 pm the | aysfamby hedikuriyingh efhesi Fingrganic eongoundsespadtaimo- t he

i norgani c | ayer, without deteri- orating the barrier properties. [lnorganic

layer] 20 5 ingrideseejanentshRugicas dhe axides.i ﬂp@:lg‘ts}q'hs_o lcarer can
[r anepar ent | aJBaCarAR Rkr R GRS JRRGAIS SRS taRcase darebe
I ncl udes, for %%%H%ﬁ%d singly or ‘in combination.

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

um, zirconium, tantalum, ruthenium, etc.; Group 2B ele-

ments such as zinc; Group 3B elements such as aluminum,
indium, thallium, etc.; Group 4B elements such as sili-
con, tin, etc.; Group 6B elements such as selenium; and
15 the oxides of these elements. The inoiganic layer is
most preferably formed from one of Group 3B or Group 4B
elements or its oxide.
Among the inorganic substances mentioned.above,
the oxides of the elements (e.g. tin oxide, aluminium
20 oxide, indium-oxide, the corresponding composite oxide,
silicon oxide, etc.) are very satisfactory in transpar-
ency and barrier properfies. Silicon oxide, in partic-
ular, is advantageous in that, in addition to the above
characteristicé, this oxide shows sustained high barrier
25 broperties_for a long time even under high temperature
conditions. It should be understood that the silicon

oxide mentioned above includes not only siiicon monoxlide



G oup 2A elenents of Periodic table such as beryllium 25 magnesi um

cal cium strontium barium etc.; transition netal elenments such as
titanium zirconium tantalum ruthenium etc.; Goup 2B elenents such as
‘zinc etc.; - 24 - Goup 3B elenments such as alum num gallium indium
thallium etc.; Goup 4B el ements such as g licon, ger- nmanium tin, etc.
and Group 6B el enents such as sele- nium tellurium etc.; and inorganic
conmpounds contain- 5 ing these el enents, such as the oxides, halides, car-
bi des and ni t r iast . siflHezon jdicgiate bustu Esltsaon o sea s d conplooarhisidng y or in
combi nation. The preferred inorgani c substance includes, anong others,

G oup 2A el enemidag Whishmpe diemepraissntad by theardomposdittion tBoansi tion
nmetal elenents such as titani- um zirconium tantalum ruthenium etc.;

G oup 2B el e- #8HEs S Gdhezein GO 3B 2l enefierahlyh (a8 abuni rEm
indium thallium_etc.; Goup 4B elenents such as sili- con, tin, etc.;

G oup 6B el emerk'P)such as sel enium and 15 the oxi des of these el enents.
The inorganic layer is nost preferably forned fromone of Goup 3B or G oup
4B elementS or its o"}?d‘é‘?eW%'W#%o?%t%n%%st%e%o'n%&ﬁleﬂleeﬂ-%mpve,

t he oxides of the elenents (e.g. .tin oxide, alumnium20 oxide, indium
oxi de, the corr i atd Ve« idoraanic substagsesehaving doyer y

satisfactory in,trangpar- condu¢tivity, such as the oxides, halides,
carbides and'nitrides, can be used for the packaging
materials intended for use in microwave heating applica-
10 tions. The preferred electrically nonconductive inor-
ganic substance includes, for example, oxides such as
silicon oxide.
The thickness of the inorganic layer can be se-
lected within the range of generally about 100 to 5,000
15 A (0.01 to 0.5 pm), preferably about 200 to 3,000 A
(0.02 to 0.3 pm) and more preferably about 300 to ‘1,500
A (0.03 to 0.15 pm). If the thiékness is less than 100
A, a homogeneous thin layer can hérdly be formed_so that
no sufficient barrief effect or mechanical strength can
20 be expected. On the other hand, no appreciable improve-
ment in barrier perfdrmance can be obtained and loss of
clarity or deterioration of the external appearance oc-
curs by increasing the thickness of the layer beyond
5,000 A and such pracficé rather results in an economic
25 disadvantage.

The barrier composite film of the invention is

characterized in that the anchor coat layer is soft.



ency and barrier properties. Silicon oxide, in partic- ular, is
advantageous in that, in addition to the above characteristics, this oxide
shows sustained high barrier 25 properties for a long tinme even under
hi gh tenperature conditions. It should be understood that the silicon oxide
menti oned above includes not only silican agnoxide - 25 - and silicon
di oxi de but al so those silicon-containing oxides which may be represented
by the conposition for- nmula [err] (wherein O < x [err] 2, preferably 0.8
[err] x [err] Nawely, the bardfiedrhesmmpostgarfilns 0f e anvditeia-apl | ed
el ec- trically nonconductive inorganic substances having | ow el ectri cal
conductivity, seldes, tire addideion Ha ithes alsardyimbast ilonkedidonptesi tecan be
used for the packaging materials intended for use in mcrowave heating
applica- 10 tfikm, a barmgies compdsd e tfilonldomprmirsionglecthase ifiidm gani c
substance includes, for exanple, oxides such as silicon oxide. The

t hi ckness of t HeaYefor garfafl apghopyeant dayer diasy anabem adat rlayeer of
general | y about 100 to 5,000 15 A (0.01 to 0.5 pm, preferably aboq} 200
to 3,000 AJo0.da¥ng ap ghasie madulnsial il thdft BAP T dol, 5560 0% 0. 03
to 0.15 [err]). .lf,the thickness is | ess than 100 A a honpgeneous thin

| ayer can har diN/®R ¥ Formed on ah leash aneisunfang ofthe hage Film

nechani cal str th car}i ' _
é&er and an 1norganic oxlide thin layer formed on the

anchor coat layer. Preferable anchor coat layer has an
élastic modulus of about 0.5 x 10 to 7 x 102 N/mm?, in
10 partidular about 1 x 10! to 5 x 102 N/mm?2.

Further, the barrier composite f£ilm of the inven-
tion'is characterized in that it exhibits excellent ad-
hesive properties and satisfactorily high barriér prop-
erties even ﬁnder severe conditions such as retort

15 treatment. The composite film of the invention also
includes a barrier composite film comprising a base film
layer, an anchor coat laye: formed on at least one side
of the base film layer, and an inorganic oxide thin
1aYef formed on the anchor coat layer, wherein the peel

20 st:ength of thé anchor coaf layer with respect to the
base film layer, after subjected to retort treatment at
120°C for 30 minutes, is not less than 100 g/15 mm (e.g.
about 100 to 500 g/15 mm). The peel strength of the
anchor coat layer with respeét to the base film layer is

25 preferably about 150 to 500 g/15 mm, and more preferably
about 200 to 400 g/15 mm.

These composite films are excellent in barrier



20 be expected. On the other hand, no appreciable inprove- nent in
barrier performance can be obtained and | oss of clarity or deterioration of
t he external appearance oc- curs by increasing the thickness of the |ayer
beyond 5,000 A and such practice rather results in an economc 25

di sadvantage. The barrier conposite filmgf;the invention is characterized
In that the anchor coat |ayer is soft. - 26 - Nanely, the barrier
conposite filmof the invention in- cludes, in addition to the

above- ment i onepmpymisids, fandnexhiaty, efteapesidr fiddatamny ia Qe dase
filmlayer, a soft anchor coat |layer (an anchor coat |ayer 5 havi ng an

el astic nodul ustax 3N ninmthks x & bxiyygeh )gdserpdrjeabi]lifty rofl not at | east
one surface of the base filmlayer.  and an inorganic oxide thin |ayer fornmed
on the anchor @reaterydharPriefas/aifl - @4aiohor(e.ant dboer haxl do & asif c
nodul us of about, 0.5 x 101 to 7 x [err] in 10 particular about- 1 x [err] to
5 x 102 [err]. mFir2h&x. khonefenahly agivgneatien mhen thed/mfer24 thmn is |
characterized in that it exhibits qfcellent ad- hesive properties and
satisfactord |y (fgh Q] dio & q¢/mrt2ehvon antigonse paref exahdit inots such
as retort 15 treatment. The conposite filmof the invention also

i ncl udes a bar IR FIRA™ 2 GG/M cAHME P - hahouti 0ndlayte 1 ge/anchor

coat |ayer fornmed on _at |east one side
m“-24 hr.), and a water vapor permeability of not

greater than 10 g/m%-24 hr. (e.g. about 0.01 to 10 g/ -
m2-24_hr.), preferably about 0.1 to 5 g/m?:-24 hr. and

10 more preferably about 0.1 to 3 g/m2-24 hr. as determined
in a film having the base film layer in 10 to 30 pm
thickness and the covering layer comprising the anchor
coat layer and inorganic layer in 0.1 to 0.5 pm.

[Polymer layer]

15 In the present invention, at least one polymer
layer may be formed on the inorganic thin layer of the
composite film. This polymer iayer may be selegted ac-
cording to the use of the composite film as for protec-
tion of the inorganic layer, improvement of the barrier

20 properties, impartment of printing properties (coloring
properties) and/of adhesive properties, and may have
transparency. Preferable polymer layer includes a bar-
rier resin layer and heat seal layer, typically speak-
ing. |

25 The term "barrier resin layer" as used throughout
this specificatidn means a layer comprising a barrier

resin with an oxygen gas permeability not greater than



of the base filmlayer, and an inorganic oxide thin |layer formed on the
anchor coat |ayer, wherein the peel 20 strength of the anchor coat | ayer
with respect to the base filmlayer, after subjected to retort treatnent at
[err] for 30 mnutes, is not Iess than 100 g/ 15 nm (e.g. about 100 to 500
g/15 mm. The peel strength of the anchar xgoat |ayer with respect to the
base filmlayer is 25 preferably about 150 to 500 g/ 15 mm and nore
preferably about 200 to 400 g/15 nmm These conposite films are excellent in
barrier - 2720 goiwer24 ds;. atd 25010 kind afwatier stapdr tpexieabiil ity [ err]
for 30 mnutes, an oxygen gas perneabilrty of not greater than 5 [err] 24
hr. (e.g. abouto®) it tgreqtmy tiaarL20rg/n° @4eftaratdty 409C guahtes R 3
[err] 24 hr. 5 (e.g. 0.01 to 2 [err] hr.), and nore preferably not
greater than 2 dtera|layemthicknessiofit2 qno.l tThel teym ?Heatr{sexling ), and
a water vapor perneability of not greater than 10 [err] 24 hr. (e.g. about
0.01 to 10 g/ [a¥qromeans a giemaldly sasdable Nayess oy rgnly bynd 10
nore preferably about 0.1 to 3 [err] hr. as determined in a filmhaving the
base film IPaye™eans °f @ heaimaeslan dyt adsa hy dapulsey sealdma.omidghsi ng

h nchor coat_| ayer and inorganic layer in 0.1 to 0.5 pm [Polyner |ayer]
the a freaﬁency bondié%, ultrggonic sealing andI%thér bg;ding

‘techniques.
As the barrier résin, there may be mentioned for
instance #inylidene chloride-based copolymers,'ethyl-

10 ene-vinyl alcohol copolymers, polyamide-series polymers, -
polyvinyl alcohol-series polymers, polyacrylohitrile—
series polymers, urethane-series polymers and the like.
Incidentally, there are some polymers which do not ex-
hibit the above specified barrier characteristics de-

15 pénding on the composition of the barrier resin. By way
of an example,'there may be mentioned a thermoplastic
polyurethane having a comparatively long segment (e.g. a
polyalkyleneoxy segment). These barrier resins'may be
employed independently or in combination.

20_ The preferred barrier resin includes vinylidene
chloride-based copolymers and ethylene-vinyl alcohol
copoiymers. The vinylidene chloride-based copolymers
are copolymers of vinylidene chloride with other co-
polymerizable monomers. Among'such-copolymerizable

25 monomers are vinyl chloride, vinyl acetate, crotonic
acid, acrylic acid and acrylates (e.g. a Ci-s alkyl-

acrylate), such as methyl acrylate, ethyl acrylate, pro-



15 In the present invention, at |east one polymer |ayer may be
formed on the inorganic thin |ayer of the conposite film This pol yner

| ayer may be sel ected ac- cording to the use of the conposite filmas for
protec- tion of the inorganic |ayer, inprovenent of the barrier 20
properties, inmpartment of printing propertdges. (coloring properties) and/or
adhesi ve properties, and nmay have transparency. Preferable polyner |ayer
includes a bar- rier resin |layer and heat seal l|ayer, typically speak- ing.
25 The tpyInddxyYats, riEsopripykrdcplatsed butyligloomtldte,s 1sobu-
specification neans a |layer conprising a barrier resin with an oxygen gas
per neabi | ity notyhracwglkatdartert-bwtyl a@irylatd, derntyl siciykate,and a

wat er vapor perneability of not greater than 20 [err] 24 hr. at [err] and"
90% R H. at a |ksx¥ltagxydats, EtQ. pracrionidni e me thadrykpridpdle neans
a thermally seal able | ayer not only by 5 neans of a heat sealer but also by
i npul se seal i nga:nmiwhamﬂemw@%m@,m@namm%mnmmmmém
bondi ng techniques. As the barrier resin, there may be nentioned for

i nstance vityl i theh AN bkG RS RS denpinafkabova hy|Among thege Winyl-

al cohol copol yners, paolyan de-series polyners, polyvinyl alcohol-series
pol yners, polyatdshefiiiqrideRased %ﬂé@?%rsur@%%mﬁﬁé’rq% GRR}A¥#EST s and

the Iike. mers are vinylidene chloride-acrylonitrile'copolymer,
vinylidene chloride-methacrylic acid copolymer, vinyl-
idene chloride-acrflate copolymer, vinylidene chloride-

10 methacrylate copolymer, vinylidene chloride-vinyl ace-
tate copolymer and so on. The vinylidene chloride con-
tents of such vinylidene chloride-based copolymers are
generally about 85 to 99 weight % and preferably about
90 to 97 weight %.

15 The ethylene-vinyl alcohbl cqpolymer is.preferably
a solvent-soluble or soluble-dispersible ethylene-vinyl
alcohol copolymer. The ethylene content of such ethyl-
ene-vinyl alcohol copolymer 1s'genera11y_about 5 to 50
mol %, preferably about 10 to 45 mol %, and more pref-

20 erably about 25 to 35 mol % and its molecular weight
(weight average molecular weight) may for example be
about 1 x 10* to 10 x 104, preferably about 2.x 10* to 7
x 10%, and more preférably about 4 x 10* to 5 x 10°.

The degree of saponificatioﬂ'is preferably not less than

25 99.5%. Such a solvent-soluble ethylene-vinyl alcohol
copolymer is soluble or dispérsible in water or a mixed

solvent of water and alcohol and, on coating, gives a



Incidentally, there are sone polyners which do not ex- hibit the above
specified barrier characteristics de- 15 pendi ng on the conposition of
the barrier resin. By way of an exanple, there may be nentioned a

t her nopl asti c pol yuret hane having a conparatively |ong segnment (e.g. a
pol yal kyl eneoxy segnent). These barrier ryeg ns may be enpl oyed

| ndependently or in conbination. 20 The preferred barrier resin

i ncl udes vinylidene chloride-based copol ynmers and et hyl ene-vi nyl al cohol
copol yners. Thethdmyfiltlene chl ori de-based copol yners are copol yners of
vinyl i dene chloride wth other co- polynerizable nononers. Anong such
copol yneri zabl e 25 Depending anethengésihédrbarriernpérficehanee (batenic
acid, acrylic acid and acrylates (e.g. a [err] alkyl- acrylate), such as
met hyl acryl at eciesx iproperties oyith orespect 2% . fopt exampls e oxygsn.opyl
acrylate, butyl acrylate, isobu- tyl acrylate, tert-butyl acrylate, pentyl
acryl at e, hexyIW%RﬁJSII‘éREQretQ,ﬁl?b%r@iQXﬁa/&J |axganskth aadMent; tgas andan

nmet hacrylic acid and nmethacryl ates corresponding to 5 the acrylic esters

ment i oned aboveATRdRPRpRRGNY sch agckimonans ) ddhs ardaio I Bamkys | t he

preferred copoly- ners are vnggidene chl oride-acrylonitrile caopol ymer
vinyl i dene chi ol3¥RE MANHLMPTESH Al kefth RS SRAGEAS 9RdHlural spe-
chloride-acrylate copolyner, vinylidene chloride- 10 _ nethacryl ate
copol yner, viynﬁjr%%rfgé) cﬁ?%rt?@"e"-' myfeside.(preferably Vlnylideng/ chlo-

ride-based copolymers and_ethylene-vinyl alcohol copoly-
mers). Moreover, the barrier resin layer may be formed
10 with a plurality of layers each comprising a barrier
resin. For example, the barrier resin 1ayer may be.a
muiti-layer structure including a vinylidene chloride-
based copolymer layer and an ethylene-vinyl alcohol co-
polymer layer. The barrier resin content of the barrier
15 resin layer is not less than 50 weight %, preferably
about 75 to 100 weight % and more preferably about 90 to
100 weight %.
furthermore, the barrier resin layer may contain
other polymers, for example olefinic polymers such as
20 ethylene-vinyl acetate copolymer, ethylene-ethyl acry-
late copolymer, etc.; acrylic polymers; styrenic poly-
_mers; polyesters; polyacetals; polyvinyl acetate; poly-
vinyl chloride; vinyl chloride-vinyl acetate copolymer;
polyamides; urethane series polymers; acrylonitrile se-
25 ries polymers; polycarbonates; chlorinated pelyolefins;
cellulosic polymers and so on.

Where necessary, the barrier resin layer may con-



tate copolyner and so on. The vinylidene chloride con- tents of such
vinylidene chloride-based copolyners are generally about 85 to 99 weight %
and preferably about 90 to 97 weight % 15 " The ethyl ene-vinyl

al cohol copolyner is preferably a sol vent-sol uble or sol ubl e-di spersible

et hyl ene-vi nyl al cohol copol yner. The ethyene content -of such ethyl -
ene-vi nyl al cohol copolyner is generally about 5 to 50 nol % preferably
about 10 to 45 mol % and nore pref- 20 erably about 25 to 35 mol % and
its nol ecul ar vimightaddietigrés aueetngss riHoxs Inksn t¥0r@Ed Jaboase f or exanpl e be

about 1 x [err] to 10 x [err], preferably about 2 x [err] to 7 X [err], and
nore preferably abouThd khieknéssoof the¢cbatridr pegimeclajfesagami bécati on
is preferably not |ess than 25 99.5% Such a sol vent-sol ubl e
et hyl ene-vi nyl sglagtad cotdiinrdthe sagaiblat @dwirgedysidfifedtingitie or a
m xed sol vent of water and al cohol and, on coating, gives a - 30 - thin
film Dependi ngfighn toharhationis oy iand @y domresantis be iahoylr dpdri i es
with respect to, for exanple, oxygen, water vapor, carbon dioxide, organic
sol vent ga® andants MtomRreianaidghtabawth Gad [tarddene) (el ar2 iter F esin
| ayer may conprise at least one species or plural spe- cies of the barrier
resin (preferadi®) ighd meke Ruaferahly ahenty GASoIbond i@ & -hyl éhdovi ny
al cohol copolyé pm). If the thickness of the barrier ;esin layer is
less than 0.05 pm, suffic¢iently high barrier properties
may hardly be obtained. On the other hand, increasing
10 the thickness beyond 15 pm would not be rewarded with a
commensurate improvement in barrier performance but
would be rather unecdnomical.
The thickness ratio of the barrier resin layer to
the inorganic layer can be selected as desired but this
15 ratio has bearings on barrier properties. 1In order to’
provide for high barrier propefties and aging resist-
ance, the ratio of the thickness T (pm) of the barrier
resin layer to the thickness t (pm) of the inorganic
layer, i.e. T/t, may for exémple be about 0.1 to 1,500,
20 preferably about 0.5 to 500 (e.g. about 1 to 200), and
more preferably about 1 to 100. 1In many instances, the
preferred ratio is about 2 to 50 (e.g. about 5 to 50).
If the thickness ratio deviates from the above range, it
will be difficult to provide for high barrier proper-
25 ties. 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



nmers). Moreover, the barrier resin'layer may be formed 10 with a plurality
of layers each conprising a barrier resin. For exanple, the-barrier resin

| ayer may be a nmulti-layer structure including a vinylidene chloride- based
copol ymer |ayer and an ethyl ene-vinyl alcohol co- polymer |ayer. The
barrier resin content of the barrier 15. g%sin layer is not |ess than 50
wei ght % preferably about 75 to 100 wei ght % and nore preferably about 90
to 100 weight % Furthernore, the barrier resin |ayer may contain other

pol ymers, for ek&ifl evailef inuic heolnewardealiol tis & Coninststitd Miprases-at
copol ymer, ethylene-ethyl acry- late copolymer, etc.; acrylic polyners;
styrenic poly- mexts ipdamsier penfidrymrstenland (b yurevononiriad.e; pol y-

vinyl chloride; vinyl chloride-vinyl acetate copolyner; polyani des;

uret hane series pol yherfachktitateithe |preducioniet gpddagera;pouch or

pol ycar bonat es; chlorinated polyolefins; cellulosic polyne[s and so on.
Where necessar Pthek qantainen.cdihe inpnganic dayer or brrieminesddditives
such as those nentioned above. The thickness of the barrier resin |layer can
be sel ected wi tid¥en May gyCavaresy yditde|a lwarte@eo aignguil:mann MOfre- "
characteristics and may for exanple be about 0.05 5 to pm preferably
about 0.1 to 10%5th«( &g heatsealing layer mave be foxmes) pratide oches to 5

pn1(e.g  0.3 tOside of the base film layer. In this case, one side of

| the base film layer heed only be covered at least with
the inorganic layer and barrier resin layer;

10 The polymer that can be used for forming the heat-
sealing layer includes heat-bondable polymers, for exam-
Ple olefinic polymers, vinyl acetate-vinyl chloride co-
polymer, polyesters, polyamides and rubber series poly-
mers. These heat-bondable polymers can be used sing;y

15 or in combination. |

The heat-bondable olefinic polymer includes, for

example, a polyethylene (e.g. a low density polyethylene
and linear low dénsify polyethylene), an ethYlene—based
copolymer .(e.g. an ethylene-butene-1 copolymer, an eth-

20 Ylene-(4-methylpentene-1) copolymer, an ethylene-hexene-
l-copolymer, an ethylene-vinyl acetate copolymer, an |
ethylene-(meth)acrylic acid copolyﬁer, an ethylene-
(meth)acrylate copolymer), ionomers, polypropylene, a
propylene-based copolymer (e.g. a propylene—butene-i

25 copolymer, an ethylene-propylene copolymer, an ethyl-
ene-propylene-bufene-l copolymer, an ethylene- propyl-

ene-diene copolymer), and modified polyolefins such as a



3 pm. If the thickness of the barrier resin layer is |less than 0.05 pm
sufficiently high barrier properties may hardly be obtained. On the other
hand, increasing 10 the thickness beyond 15 pm woul d not be rewarded with
a comensurate inprovenent in barrier performance but woul d be rather
uneconomi cal . The thickness ratio of the §grrier resin layer to the

i norgani c | ayer can be selected as desired but this 15 rati o has beari ngs

on barrier properties. |In order to provide for high barrier properties and
agi ng resist- matelct aphydrideemotihfielli pbigeth¥lépe) and ahmaheici an-resin
| ayer to the thickness t (pm of the inorganic layer, i.e. T/t, may for

exanpl e be abohyd@iaebmodiﬁmed ROlyppopiréensl y abeupreférredSOmeténgc about
1 to 200), and nore preferably about 1 to 100. In many instances, the
preferred rati poilymgbogncudesse pelyethydenes ap sbhylenetudnyhi akaess
rati o deviates fromthe above range, it will be difficult to provide for
hi gh barrier ptafercopglymergsan gkbylene-ekbyihaoeylateoCPROLE®ST: han 0. 1,
t he |norgan|c | ayer tends to be cause defects by external forces. On the

ot her. hand? |néW@EEhﬁ&St981Y84961§§yéﬁd9- amgyp 0255991¥BEPBYﬁGPebe an
rewar ded mnth a commensurate_inprove-_nent in_barrier perfornmnance and be
uneconom cal . ?GhW&ePFFPEPBygﬁBQpFSHB&YWSF BPdaSBaﬂn'a pPberntbe Beatr

cont ai ner, the |n anic |l a barr es
iﬂ iayerygs orm y tﬁe iam;natlon technlgue, the

preferred heat-bondable film includes an unoriented
polypropylene £film and unoriented ethylene-propylene
-10 copoiymer film.

'The heat-bondable polyester includes aliphatic
polyesters comprising both an aliphatic diol and an ali-
phatic dicarboxylic acid. The heat-bondable polyamide
includes,  for example, nylon 11,'nylon 12 and nylon

15 6/12. The rubber series polymer inéludes, for example,
butyl rubber, isobutylene rubber, chloroprene rubber,
styrene-acrylonitrile copolymer, styrene-butadiene co-
polymer, styreﬁe-acrylonitrile-butadiene terpolymer and
so on.

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

25 for example be about 20 to 100 pm and is preferably
about 30 to 80 um.

The heat-sealing layer can be formed in a selected



5 | ayer may be covered wth a heat-sealing |ayer. Mre- over, the

heat -sealing | ayer may be fornmed on the other side of the base filmlayer
In this case, one side of the base filmlayer need only be covered at | east
with the inorganic | ayer and barrier resin |layer. 10 The pol yner
that can be used for form ng the heat- sea4ng |ayer includes heat-bondable
polynmers, for exam ple olefinic polyners, vinyl acetate-vinyl chloride co-
pol ymer, polyesters, polyam des and rubber series poly- nmers. These

heat - bondabl e pldgareien cée. de hesl- seaijing Mortion) rof dthie ndxface 08

heat - bondabl e ol efinic polynmer includes, for exanple, a polyethylene (e.g.
a | ow density pohe etnofganiantayemeear mesregd.lpolqﬁmwmim)ay:he

et hyl ene- based copol yner (e.g. an ethyl ene-butene-1 copol yner, an eth- 20
yl ene- (4- net hy| ¢pktheineofl )paripatoated omn whdhe aroatadkerbut lis qgerierakly an

et hyl ene-vinyl acetate copolynmer, an ethylene-(neth)acrylic acid copol yner,
an et hyl ene- (r@m%@r%ht@%ﬂéhqrﬂéﬂ;fa¢e)mﬂmﬂse noxganksy | ager or -
propyl ene- based copol yner (e. g a propyl ene-but ene-1 25 copol ymer, an

et hyl ene- propy| RAMECIefH reFiR  LaweR+ hNoreqren, @ IRentinnehdereinhe yner

an et hyl ene- propyl- ene-diene cgfolyner) and nDdIfleq§f0|yO|eflnS such as
a - 33 - mal antRiMept 1R king s may e &owm cted

f d ol ef '
hydri de- modi fi el'(lj g Q/é)a{f:l?r}/gl e;?aert Tglxg tq{ee t-;er{trieretoy eof! ntl:?e other side of

the base film layer.
The heat-sealing layer may comprise the above men-
10 tioned additives where necessary.

As the polymer lajer, a resin layer such as a vi-
nyl chloride-based resin [poly(vinyl chloride) or its
copolymer], a poly(alkylene terephthalate) [e.g. poly-
(ethylene terephthalate)] or other polyester resins

15 may be formed.
[Production method of barrier composité film]

One kind of the barrier composite film according
to the present invention can be obtained by covering at
least one side of the base film with the anchor cdat

_ 20 layer and the inorganic layer in that order.

Another kind of the barrier composite film accord-
ing to the invention.can be obtained by forming a bar-
rier resin layer or heat-sealing layer on the inorganic
thin layer or the other side of the base film layer. In

25 more detail, the composite film can be produced by (i) a
process which comprises covering at least one side of

the base film with the anchor coat layer, inorganic thin



pol ymer includes a polyethyl ene, an ethyl ene-vinyl ace- tate copolyner, an
et hyl ene-ethyl acrylate copol yner, 5 anmor phous polyolefins (e.g.

anmor phous pol ypropyl ene), an ethyl ene-propyl ene copol ymer and so on. Wen
the heat- sealing layer is formed by the | am nation technique, the
preferred heat-bondable filmincludes an wyrd ented pol ypropyl ene film and
unori ented et hyl ene-propyl ene 10 copolyner film The heat-bondabl e

pol yester includes aliphatic polyesters conprising both an aliphatic diol .
and an ali- phatayewn cad dastrienarasinl Hayeaaton dreki segioingmaier nod udes,
for exanple, nylon 11, nylon 12 and nylon 15 6/ 12. The rubber series

pol ymer i ncl udethat cprdedanpl i) Atptocesshevhichs clompatisses radbmaring at

chl oroprene rubber, styrene-acrylonitrile copolynmer, styrene-butadi ene co-
pol ymer, styrenkeagt yongniside cofhuthelitase (Bl wikh thel anchor @mt

The thickness of the heat-sealing |ayer can be liberally selected, for
exanpl e from t heayeihgelnargamie thin laxepmbarxieniresin kaxen amwhded uses
for the packaging material. \Wen the heat-sealing layer is pro- vided by
the filml ahi ndt¢3r sRAKNY IaEex Hin iuas, @Ey (6ll) f&ProqeRs achbout 20

to 100 pmand is referabuy about 30 to 80 pm _The heat-sealing | ayer can
be formed in a Rrises covenring one side of the base film success-

ively with the anchor coat layer, inorganic thin layer, _.

and if necessary barrier resin layexr and/or heat-sealing

layer and covering the other side of the base film with
10 the barrier resin layer and/or heat-séaling layer.

There is no particular limitation on the method of
forming fhe anchor coat layer. The anchor coat layer
can be formed by applying a coating composition con-
taining the above-mentioned ahchor coat layer components

15 (A) to (C) by the conventional technique such as roll

- coating, gravure coating, reverse coating, spray coat-

ing, etc. and drying or curing the coating layer. The
coating composition may be a solution or a dispersion.
As the solvent, there may be mentioned for instance hex-

20 ane, cyclohexane, benzene, toluene and other hydrocar-
bons, ethyl acetate, bﬁtyl acetate and other esters,
acetone, methyl ethyl ketone and other ketones, tetra--
hydrofuran and other ethers, and mixed solvents of these
solvents. |

25 The anchor coat layer is non-adhésive and has high
antiblocking properties as being different from the two-

component curable adhesive comprising a polyisocyanate



| ocation (e.g. heat-sealing portion) of the surface of the inorganic |ayer
or barrier resin layer and may be either of part-coated or whol e coated,

but is generally formed all over the surface of the inorganic |ayer or 5
barrier resin layer. Mreover, as nentioned hereinbe- fore, the
heat-sealing | ayer nay be forned in a sel ggted heat-sealing part or the
entirety of the other side of the base filmlayer. The heat-sealing | ayer
may conprise the above nen- 10 tioned additives where necessary. As the
pol yner | ayer, compesnd aadea podlyods aThereffpre;hlerenddfbihedanehionr

[ pol y(vinyl chloride) or its copolyner], a poly(alkylene terephthal ate)
[e.g. poly- (edoptedayear dshifioaimede by apadttl.hgr. pdnydoge ande sewin@ing nay be
formed. [Production nethod of barrier conposite film One kind of the
barrier conposiofe thel fidoccen bg cerriedpputesmopothdyt and bencee thet ai ned
by covering at | east one side of the base filmwth the anchor coat 20
layer and the Prodyetiyityyef ithet cgmposdée. fAAD gan fiendmproved.barri er
conposite filmaccord- ing to the |nvent|on can be obtained by formng a
bar- rier Besin | aydherinprganic|iakey d%Pé* ‘lf-h foraned (i Aavering thger or
the other side of the base_film|ayer. mpre detail, the conposite
filmcan be pr &Yk @Gebyf(ﬁﬁeaaﬁP8863§°ﬁﬁléﬁy@GnHF¢§e§h@0?8PFH@n&F BERst one

side of the base filmw.th the agphor coat .| ayer, inporganic thi
stance utilizing the conventlonal technology which in-

cludes physical methods (e.g. vacuum vapor deposition,
reactive vapor deposition, sputtering, reactive sputter-
10 ing, ion plating, reactive ion plating, etc.) and chemi-
cal methods (e.g. CVD, plasma CVD and laser CVD pro-.
cesses). The inorganic layer may be practically formed
by physical methods such as vapor deposition. The for-
mation of the thin layer according to vacuum vapor depo-
15 sition, for example, can be effected in such a manner by
| passing the base film having the anchor coat layer
through a rolled-up vacuum deposition apparatus under a
reduced pressure of 10°% to 10~ ® Torr with delivering or
supplying the f£ilm as rolled up, and heating and vapor-
20 izing the inorganic compound by means of electron beam,
high frequency induction heating, resistance heating or
other technologies for continuous deposition.
The polymer layer may be formed by a conventional
technology such as coating or iaminating. The barrier
25 resin layer can be formed by applying a coating compo-
sition containing the barrier resin to the surface of

the inorganic layer. The coating composition may be



- 35 - layer, and barrier resin |layer or heat-sealing |ayer in that order,
(ii) a process which conprises covering at |east one side of the base film
wi th the anchor coat |ayer, inorganic thin layer, barrier resin |ayer and 5
heat-sealing layer in turn, or (iii) a process which conprises covering one
side of the base filmsuccess- ively wi th4-he anchor coat |ayer, inorganic
thin layer, and if necessary barrier resin |l ayer and/or heat-sealing |ayer
and covering the other side of the base filmwth 10 the barrier resin
| ayer and/ or hemtepaed ngitlayesledthinige d Sulttdld isolvent iwhicH icdh @e t he
met hod of form ng the anchor coat |ayer. The anchor coat |ayer can be
formed by appl y@ekectedadcourdingds tihen type dfiithiehdre exb aesirentamned
anchor coat | ayer conmponents 15 (A) to (C by the conventional technique
such as roll ccdkimay bp avweluwoon my, a edspersioati ng, spray coat- ing,
etc. and drying or curing the coating |ayer. The coating conposition may be
a solution or a di spEheisalventtferssuchkna, coating negliutiorncontaining
i nstance hex- 20 ane, cycl ohexane, benzene, toluene and ot her hydrocar-
bons, et hyl® acet &inylidene ghdqridenhasathaonadiymer camcttsnselustied et hyl
ket one and ot her ketones, tetra- hydrofuran and other ethers, and m xed
sol vents of thASCUuSingito the speciesniaf sHandiidens qhdenides seqiesihesi ve
and has high antlblOCklnggﬁi ertles as being different fromthe two-
conponent cur atff Wy 4 efocEofatexample, ketones

such as acetone, methyl ethyl ketone, cyclohexanone,
etc.; ethers such as dioxane, diethyl ethef, tetrahy-

10 = drofuran, etc.; aromatic hydrocarbons such as benzene,
toluene, xylene, etc.; esters such as ethyl acetate,
butyl acetate, etd.: amides such as dimethylformamide
etc.; and mixtures of such solvents. The dispersions
are generally available in the form of O/W emulsion from

15 commercial sources. |

The coating composition_containing an ethylene-
vinyl alcohol copolymer can be generally prepared by
using a mixed solvent composed of water and alcohol.

The alcohol that dan be used typically includes metha- .

20 . nol, ethanol,-propanol,Iisopropyl alcohol, cyclohexanol
and so on.

The coating composition described above may con-
tain a wvariety 6f additives such as those mentioned
hereinbefore. For improved coatability, the composition

25 may contain the_cohventional additives such as an anti-

. foam and a rheology modifier. |

The method for coating is not critical, and the



-36 - conpound and a polyol. Therefore, even if the anchor coat |ayer is
formed by coating, wnding and rewi nding of the filmcan be carried out
snoot hly and hence the productivity of the conposite filmcan be inproved.
5 The inorganic | ayer can be forned by covering the surface of the
anchor coat layer with the inorganic suh- 3 ance utilizing the conventional
t echnol ogy which in- cludes physical nethods (e.g. vacuum vapor deposition,
reactive vapor deposition, sputtering, reactive sputter- 10 ing, ion

pl ating, reacticenventinml nechtigqyesishchas -ainkmifd atsat(ing), i

pl asma CVD and laser CVD pro- cesses). The inorganic |ayer may be .
practical | y foreesating pipsvnte mmatoidey s kllades cogdnimgle phip teaatinge f or -
mation of the thin |layer according to vacuum vapor depo- 15 sition, for
exanpl e, can bespfaecteating anh othemnmgatting aedihofds arbdse delleg-havi ng

t he anchor coat | ayer through a rolled-up vacuum deposition apparatus under
a reduced presstkeely gupkqved | Falllowing @oodigwtian iof) the sigatiinag t he
filmas rolled up, and heati ng and vapor- 20 i zi ng the-inorgani c conpound
by means of3 el RINRASHELOR, Hilfh doatdiahdys idrdad iath ehdamparaturg afance
heating or other technol ogies for continuous deposition. The polynmer |ayer
may be formed RPN R i1IHAIC+ stharatiytha desiredhanrien nefdimating.

The barrier 25 1a§é¥”{é'é%¥21£§%1 be formed by applying a coating conpo-

Where necessary, the surface of the barrier resin
layer may be subjected to a conventional surface treat-

10 ment as illustrated in the explanation of the base film
regardless of the presende 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. -

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

20 tion may be érovided, according to the type and intended
use of f£ilm, 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 f£ilm.

25 The barrier composite film of the invéntibn where-
1n a specific anchor coat layer is interposed between a

base film layer and an'inorganic layer insures remarka-



sition containing the barrier resinto the surface of the inorganic |ayer.
The coating conposition may be - 37 - prepared with selecting a suitable
sol vent which can be sel ected according to the type of the barrier resin,
and it may be a solution or a dispersion. The solvent for such a coating
solution containing 5 a vinylidene chl or.i d# hased copol ynmer can be sel ected
according to the species of vinylidene chloride series copol yner and
typically includes, for exanple, ketones such as acetone, nethyl ethyl

ket one, cycl ohéxkendimpratemen tetdfe asimsdlven £ alicex betwediretthd iaidrgyanic
tetrahy- 10 drofuran, etc.; aromatic hydrocarbons such as benzene,

t ol uene, xyl enelayar andkdthe dasecfidm.ctand sdigrtiftissanhillyy lerdEriosd baat-. ;

. am des such as dinethylformam de etc.; and m xtures of such solvents. The
di spersi ons ar €ignaraperties | aflurthen,hdheorfhlof eghibdhd sxoelilregrh 15
comerci al sources. The coating conposition containing an ethylene- vinyl

al cohol copol yRATHIAT RXQRariias \pvem falond periofy with madndeindmg
conposed of_ water and al cohol. The al cohol that can be used typically

i ncl udes mé hahigh adhgsive preperties, hediveeans dleodporgandipllayer and

cycl ohexanol and so on. The coating conpositi-on described above may con-

t;i n a vari ety RS ddiim JayeZ cols qqqg;s)é-nrré‘rﬂ%ﬁ]e&°ndltlons (ordinary

conditions) but even when exposed to severe conditions
such as retort treatment or microwave heating. More-
over, the film has excellent barrier properties and high
10 clarity. Therefore, the film has high transparency and
visual accessibility to contained items so that it is
useful for long-term preservation of contained items
such as foods, pharmaceutical products and precisiion
electronic devices. Further, when applied to packaging
15 applications of foods, it provides a long-term preserva-
tion of contained items with inhibiting deterioration or
decomposition, by means of the high adhesive properties
and excellent barrier properties. As desgribed above,
this invention discloses a use of the barrier composite
20 film for packaging of-vaiious contents such as the
foods, pharmaCeutical products,_electric devices and so
on.
Furthermore, the resin componeht constituting the
anchor coat layer is substantially unreactive to the
25 polyisocyanate compound, and the anchor coat layer is.
non-adhesive and does not exhibit blocking properties.

Accordingly, the anchor coat composition can effectively



her ei nbefore. For inproved coatability, the conposition 25 may contain

t he conventional additives such as an anti- foam and a rheol ogy nodifier.
The nethod for coating is not critical, and the - 38 - conventional
techni ques such as air-knife coating, roll coating, gravure coating, blade
coating, dip coating, spray coating and -otgger- coati ng net hods can be sel ec-
tively enployed. Follow ng application of the coating 5 conposition, the
coating is dried at a tenperature of about 50 to [err], whereby the desired
barrier resin |eyartilkizdd ariidd. raffedtrict irar,e saad windieng arid arewifnding
barrier resin |layer may be subjected to a conventional surface treat- 10
ment as il ustrof ethe il eapleasily befefifrerctieat & d iidnsumsy dmpmesedf t he
presence of the heat-sealing |ayer or not, or an adhesive |ayer or
protective | ay@rofictivity mfl the damposidre thidaughout t he whol e of the
coating layer without such surface treatnment. 15 The heat -seal i ng

| ayer can be fornmed by the con- ventional nethod according to the type of
heat - bondabl e pol yner, such as dry | am nation, extrusion |am nation or

coating. The barrier cOWRIESIRIAL ARRLFCARIL IgYe QF THE, JAVENTION (i on may . be

provi ded, according to the the and intended_use of film wth_ an optional
coating |ayer and/ orThe barrier composite film of the present inven-

tion can advantageously be used for thg packaging of
various product items such as food for microwave oven
cooking, retort foods, frozen foods, products to be

10 microwave-sterilized, flavor barrier- packaged items,
pharmaceutical products, precision electronic compb—
nents, etd.'and for the production of balloons such as a
baloon and a f£fly baloon.

There is no particular restriction to the form of

15 package that can be provided using the film of the pres-
ent invention. Thus, for example, bags or pouches for
formed items (solid foods) and those for liquid items
may be mentioned. Bags or'pouches containing such food
items can be directly submitted to retort treatment or

20 microwave heating.

The package form which the packaging material of
the present invention can provide includes containers
such as various types of bags or pouches, cups, tubes,
standing bags, trays, etc., covers, interliners for pa-

25 per packs for sake, soy, mirin, oil, milk, fruit juice

and so on. .



| am nating | ayer, such as a lubricating |layer, an anti- static |layer, an
ornanental printed filmlayer or a re- inforcing |layer such as a nylon

film 25 The barrier conposite filmof the invention where- in a
speci fic anchor coat |ayer is interposed between a base filmlayer and an
I norgani c-layer insures remarka- - 39 4ible i nprovenent of adhesive

force between the inorganic |layer and the base film and significantly
enhanced bar- rier properties. Further, the filmexhibits excellent barrier
properties over a long period with mi EXAMPLES 5 hi gh adhesive properties
bet ween the inorganic |ayer and base filmlayer, not only in nornal
condi ti ons (ordinar yThenfioliowihgbexamplbes wice Enpesdedt bosklitustrahditi ons
such as retort treatnment or m crowave heating. Mre- over, the filmhas
excel | ent barritdhe prgasnt ckhvgntionhin more |detiaild butheshefwkd by mo fil m
has high transparency and visual accessibility to contained itens so that
it is useful fdreanmde QongiEied aa idefigtingorihe reeppe a@f theineeroods,
phar maceuti cal products and precisiion electronic devices. Further, when
applied to Dackelfhy 15 applications of foods, it provides a |ong-term
preserva- tion of contalned items with |nh|b|t|n deterioration or

deconposi tion, byEXRRNEeHTL (iR %W&ﬂ?&q ity RLe ghd excel | ent

barrier properti es. descr bov this invention discloses a.use of
t he barrPerpconposit n one sig E fz thick b1ax1a11y oriented

poly(ethylene terephthalate) film was applied an anchor
coat composition shown in Table 1 in a dry thickness of

10 0.3 pm and the coated f£ilm was dried. By the vacuum
vapor deposition téchnique using Si0 as the vapor
"source, a 500 A-thick silicon oxide wvapor deposited
layer was deposited, as an inorganic layer, on the
coated side of the base film in a vacuum of 5 x 103

15 Torr to give a composite film. for the anchor coat com-
position, the following components were employed. The
proportions of the components of the anchor coat compo-
sition were respectively indicated as a dry matter ba-
sis.

20 (Al) Vinyl chloride-based copolymer: Denki Kagakukogyo
Co., Ltd., Denka 1000C, a vinyl chloride-vinyl.acetate-
maleic anhydride copolymer, chlorine content 48.8%, av-
_erége polymerization degree 430, glass transition tem-
perature 43°C; aéid value derived from maleic anhydride

25 about 10 mg KOH/g _

(Bl) Polyisocyanate compound: Nippon Polyurethane In-

dustries, Ltd., Colonate L, an adduct of tolylene-diiso-



20 filmfor packagi ng of various contents such as the. foods,

phar maceuti cal products, electric devices and so on. Furthernore, the resin
conmponent constituting the anchor coat layer is substantially unreactive to
t he 25 pol yi socyanat e conpound, and the anchor coat |ayer is non-adhesive
and does not exhibit blocking properties. ghccordingly, the anchor coat
conposition can effectively - 40 - be utilized with repetition, and

wi ndi ng and rewi nding of the filmcan easily be effected to insure inproved

productivity ofcydmatmoripmisidtthylidliprdpane, nonvdldTERI7HE APPkdeGABIt,! TY OF
THE |1 NVENTI ON The barrier conposite filmof the present inven- tion can
advant ageousl y isoayagtfeorcaritergadidgi ng of various product itenms such as
food for mcrowave oven cooking, retort foods, frozen foods, products to be
10  mi cr onwave- st{éh)i |Satarratiedapol vembersr Tayabicaded ,i Tads,, Mydomaogs,cal
products, precision electronic conpo- nents, etc. and for the production of
bal | oons such & PPl¥gsier sesin doppxrilsimg tErephtialic parid andeth-
restriction to the formof 15 package that can be provided using the film
of the pre® edleng &Mced. aphipin gompenesits, mambesr avereiges modedwer med
items (solid fqQods) and those for liquid itens may be nentioned. Bags or
pouches Contaiﬁ@ﬁgwgigpq(;%jooo, glass transition temperature 7°C,
hydroxy value 4.8 mg KOH/g
Examples 9 and 10
A composite film was provided in the same manner
10 as Examples 6 and 7 except for using the following vinyl
chloride- based copolymer in lieu of the vinyl chloride-
based copolymer used in Examples 1 to 8.
(A2) Vinyl chloride-based copolymer: Denki Kagaku-
Kogyo Co., Ltd., Denka 1000CM, a vinyl chloride- vinyl
- 15 acetate- maleic acid copolymer, chlorine contént 48.8%,
average polymerization degree 430, glass transition
temperature 43°C, acid value derived from maleic acid
about 10 mg KOH/g
Examples 11 and 12
20 The procedure of Example 6 was repeated except for
employing the following polyisocyanate compound in lieu
of the polyisocyanate compound used in Examples 1 to 8
to provide a composite f£ilm.
(B2) Polyisocyanate compound: Nippon Polyurethane In-
25 dustries, Ltd., Colonate HL, an adduct of hexa-methyl.-

enediisocyanate-trimethylolprOpane; nonvolatile 75% by

weight, isocyanate content 15%



items can be directly submtted to retort treatnent or 20 m cr owave
heating. The package form which the packaging naterial of the present
invention can provide includes containers such as various types of bags or
pouches, cups, tubes, standing bags, trays, etc., covers, interliners for
pa- 25 per packs for sake, soy, mrin,_ @4, . mlk, fruit juice and so on
- 41 - EXAMPLES The followi ng exanples are intended to illustrate the
present invention in nore detail but should by no nmeans be construed as
defining the scopB3f Rdkyisomyandte dompourdaHdlas AG,0 Bestiahddymparative
Exanple 1 On one side of a 12 [err] biaxially oriented poly(ethylene
terepht hal at e) T3890Inas dppiniest o isropioromentdidequysinate) sonvwoldtiiadl e 1
n a dry thickness of 10 0.3 pmand the coated filmwas dried. By the
vacuum vapor delfisity orelgivhniipesyanatye Sicdtent Hedapor source, a 500
A-thick silicon oxide vapor deposited | ayer was deposited, as an inorganic
| ayer, on the codlmpasiajdvsf Bxampdese X itam? n a vacuumof 5 x [err] 15
Torr to give a conposite film For the anchor coat com position, the

fol | owi ng cbnponent sA vEPBPRFHER\EHLIN Was preducednin othe winbbaomans of

he anchor coat conpo- .
t nerlg% Example 6 except that the following two-component

curable polyurethane adhesive was used instead of the
anchor coat composition used in Examples 1 to 8. 1In
Comparative Example 2, the two-component curable poly-
10 urethane adhesive was applied in a dry thickness of 0.4
hm. _ |
Comparative Example 2: Two-component curable poly-
urethane adhesive (AC1)
An anchor coat composition comprising a polyether
15 polyol (Toyo Morton Co., Ltd., Adcoat AD76H5, hydroxyl
- valae 38 mg KOH/g, glass transition temperature 20°C)
and a polyisocyanate component (Toyo Morton Co., Ltd.,
CAT-lO).
Comparative Example 3;_Two-component curable poly-
20 urethane adhesive (AC2)

An anchor coat composition comprising 100 parts by
weight of a polyester polyol (Toyo Morton Co., Ltd.,
Adcoat AD335AE, hydroxyl value 85 mg KOH/g, glass tran-
sition temperature -15°C) and 5 parts by weighf of a

25 polyisocyanate (Toyo Morton Co., Ltd., CAT-10)
Comparative Example 4: Two-component curable poly-

urethane adhesive (AC3)



sition were respectively indicated as a dry matter ba- sis. 20 (A)

Vi nyl chl oride-based copol yner: Denki Kagakukogyo Co., Ltd., Denka 1000C, a
vinyl chloride-vinyl acetate- naleic anhydride copol yner, chlorine content
48. 8% av- erage polynerization degree 430, glass transition tem perature
[err], acid value derived from mal ei c anhygyide 25 about 10 ng KOH g (Bl)
Pol yi socyanat e conpound: Ni ppon Pol yuret hane In- dustries, Ltd., Colonate
L, an adduct of tolyl ene-diiso- - 42 - cyanate-trinethyl ol propane,

nonvol atil e 75% by wahgahchosocyabatempositionleémpLlstagulad epapbsypgt er:
Toyobo Co., Ltd., Wlon 30SS, a polyester resin conprising terephthalic
acid and et h- Sweightene=f gthe golrestem pollguhaded iniCompanetige EXdnecu-

| ar wei ght 22,000, glass transition tenperature [err], hydroxy value 4.8 ny
KOH g Exanpl es plearidl ad A @ @epdss thy fweighiaohrihe dulyisddyanse usether 10
as Exanples 6 and 7 except for using the followi ng vinyl chloride- based
copol ymer in |iju Gomparative |Exammke dk- based copol yner used in Exanples 1
to 8. (A2) Vinyl chloride-based copol ynmer: Denki Kagaku- Kogyo Co., Ltd.,
Denka 1000GM. a vi¢smparativelExammls 55 Twereampaeneniy|@ixablks kol yner,

chl ori ne content 48. 8%
urethane adhesive (AC4)

An anchor coat composition comprising 100 parts by
weight of the polyester polyol used in Comparative Exam-
ple 3 and 20 parts by weight of the polyisocyanate used

10 in Comparative Example 3
Comparative Example 6: Two-component curable poly-
urethane adhesive (ACS5)

An anchor coat composition comprisiﬁg 100 parts by
weight of the polyester polyol used in Comparative Exam-

15 ple 3 and 30 parts by weight of the polyisocyanate used
in Comparative Example 3
Comparative Example 7: Two-component curable poly-
urethane adhesive (AC6)
An anchor coat composition comprising 100 parts by
20 weight of fhe polyester polyol used in Comparative Exam-
ple 3 and 50 parts by weight of the polyisocyanate used
in Comparative Example 3
Comparative Example 8
A composite filﬁ was‘obtained in the same manner
25 as Example 1, except that the anchor coating composition
was not applied.

By means of dry laminating technique, a heat-



average pol ynerization degree 430, glass transition tenperature 43 C, acid
val ue derived frommaleic acid about 10 ng KOH g Exanples 11 and 12 20

The procedure of Exanple 6 was repeated except for enploying the follow ng
pol yi socyanate conpound in lieu of the polyisocyanate conpound used in
Exanples 1 to 8 to provide a conposite filgy (B2) Polyisocyanate conpound
Ni ppon Pol yuret hane I n- 25 dustries, Ltd., Colonate HL, an adduct of
hexa- met hyl - enedii socyanat e-tri nmet hyl ol propane, nonvol atile 75% by wei ght,

| socyanat e contssdliligolayer 4fas fldifjedP @y it Vimigamtiamayst dfelddeh G
Bestanate T1890L, a trinmer of isophorone diisocyanate, nonvol atile 70% by
wei ght , i socyarcampasirtes riili@)cobdadarest iire ttheagidoase 2xampleds and comd
conposite filmwas produced in the simlar man- ner to Exanple 6 except

t hat the fol | oarptife exagpies iourtils £qidloping manaead Hes iprepaxse @sed

i nstead of the anchor coat conposition used in Exanples 1 to 8. In

Conpar at i ve Exdififite S2lRlee t dhadodsonon the dsiargssiic layer wast fage
adhesive was applied in a dry thickness of 0.4 [err]. Conparative Exanple
2. Two- conponedliaf & lamparing adhesd vei{Eg¥e Moxtpn Co., Ltd.,

Adcoat AD-810/CAT-RT8, two-component curable polyureth-
ane adhesive) in a dry thickness of about 2 pm, and a
sealant (Daicel Chemical Industries, Ltd., Cenesea
C153#40, an unstretched polypropylene, 40 pm in thick-

10 ness) was laminated thereon to form a heat-sealing
layer.

The adhesive strength, oxygen gas permeébility and
water vapor permeability of the test samples were evalu-
ated by the following methods for before and after re-

15 tort treatment at 120°C for 30 minutes.
Oxygen gas permeability:

By the isobaric method (instrument: Morcon's
OXYTRAN TWIN), detefminations were made at 20°C and 65%
R.H. The results were expressed in units of cc/m?-24

20 hr. |
Water vapor permeability:

Using an instrument (Morcon's PERMATRAN W200),
detefminations were made at 40°C and 90% R.H. The re-
sults were indicated in units:of g/m%.24 hr.

25 Adhesive strength:
The peel strength (separating strength) between

the test f£ilm and the heat-sealing layer was evaluated



An anchor coat conposition conprising a polyether 15 pol yol (Toyo Morton
Co., Ltd., Adcoat AD76H5, hydroxyl value 38 ng KOH g, glass transition
tenperature [err]) and a pol yi socyanate conponent (Toyo Morton Co., Ltd.,
CAT- 10) Conparati ve Exanpl e 3: Two--conmponent curable poly- 20 ur et hane
adhesi ve (AC2) An anchor coat conpositionggooprising 100 parts by wei ght of
a pol yester polyol (Toyo Morton Co., Ltd., Adcoat AD335AE, hydroxyl val ue
85 ng KOH/ g, glass tran- sition tenperature [err]) and 5 parts by wei ght of
a 25 pol yi sobyadraeingogachbfidm &¢. a ratde, oEABOD0NmZmipar etiithe theanpl e
4: Two- conponent curabl e poly- urethane adhesive (AC3) - 44 - An anchor
coat conp05|t|usecofpansungtrﬁﬁeparKQREENWECQBtRUM 00 )pol yest er ponoI
used in Conparative Exam ple 3 and 10 parts by wei ght of the

pol yi socyanat e used Rurtlemaraatsamplex &fp|thed dhchor o@atpdranew d vEbdtipl e 5:
Two- conponent curabl e pol y- urethane adhesive (AC4) An anchor coat
conposi ti on cofpmimsi Agngsb A8r mm. byhickyessol . Sham)owpss PEePpsedal anded in
Conparative Exam ple 3 and 20 parts by weight of the polyisocyanate used
10 in CoBpar &heyeleskis| mogudysp4N4mmd E%a#bﬁesempiﬂowéénﬁéﬁéﬁ'@iéeﬂabl e

ol y-
oty at a temperature of 30°C and at a frequency of 1 Hz with
the use of a viscoelastic instrument (IWAMOTO SEISAKUSHO
" Co., Ltd., VES-FIII). The results are set forth in Ta-

ble 1.



ur et hane adhesi ve (AC5) An anchor coat conposition conprising 100 parts by
wei ght of the polyester polyol used in Conparative Exam 15 ple 3 and 30
parts by weight of the polyisocyanate used in Conparative Exanple 3 :
Conpar ati ve Exanpl e 7: Two-conponent curable poly- urethane adhesive (AC6)
An anchor coat conposition conprising 10049arts by 20 weight of the '
pol yester polyol used in Conparative Exam ple 3 and 50 parts by wei ght of-
t he pol yi socyanate used in Conparative Exanple 3 Conparative Exanple 8 A
conposite filmwas obtained in the sanme nmanner 25 as Exanple 1, except
that the anchor coating conposition was not applied. By nmeans of dry

| am nating techni que, a heat- - 45 - sealing layer was forned on the

i norgani c | ayer of each conposite filnms obtained in the above exanpl es and
com parative exanples in'the follow ng manner to prepare a test sanple.
That is, on the inorganic |layer was ap- 5 plied a | am nati ng adhesive (Toyo
Morton Co., Ltd., Adcoat AD 810/ CAT-RT8, two-conponent curable pol yureth-

ane adhesive) ip a dryjthickness .of about 2 pm and a seal ant (baicel
Chem cal Industries, Lkd.., Cenesea C153#40, an unstretched pol ypropyl ene,
40 pmin thick-|y H
oh
23 |
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10 ness) was |am nated thereon to forma heat-sealing layer. The adhesive
strength, oxygen gas perneability and water vapor perneability of the test
sanpl es were evalu- ated by the foll owi ng nmethods for before and after re-
15 tort treatnent at [err] for 30 mnth%>< Oxygen gas perneability: By

t he isobarig nmethpd (instrument: Mrcon's YTRAN TW N), determ nations
were made at| [err] and 65% R H. The results were expressedi{in units of
[err] 24 2Q - hr| Water vapor perneability: Using an instrjument (Mrcon's
PERVATRAN WJ00), feterm nations were nade at [err] and 90%|R H. The re-

sults vere ijndifaledd B Wik & & [ 8/ &l 24 &7 25 AQhesi ve strength: The
peel strengtlh, dsepad & g 8 kedakhyk qu;_,vxgeg thg Lestofel M gnd the

heat - seal i ng ef was eval uated - y R®r ﬁw;\'rg each filmat a rate

of 300 mm m with the use of an mstrurrent (O?I ENTEC s RTM 100). Furt her,

a sanple of |t apchor coat layer (wwdth 5 nm length 10 mpn thickness 0.5

nm was preq and the elastic nodulus [err] of the sanple was

determ ned 4t eperature of [err] and at a frequency of |1 Hz with the
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Cop, Ltd., VES-FI11). The results are set forth in Ta- ble 1. - 47 -
[err] - 48 - [err] - 49 - Exanple 13 On one side of a 12 [err]
bi axially oriented poly(ethylene terephthalate) filmwas applied an anchor
coat conposition used in Exanple 6 in a dry thickness of 5 0.3 pmand the
coated filmwas dried. By the vacuumvaporggieposition technique using [err]
as the vapor source in a vacuumof 5 x [err], a 500 A-thick silicon oxide
vapor deposited | ayer was deposited, as an inorganic |ayer, on the coated
side of the base BXampker ¥ ve a 10 conposite film Applied Exanples 1 to
4 On one side of a 12 [err] biaxially oriented poly(ethyl ene terephthal ate)
filmwas applied an @ucpee side of a 12 pm-thick biaxially oriented
poly(ethylene terephthalate) film was applied an anchor
coat composition used in Example 6 in a dry thickness of
5 0.3 pm and the coated film was dried. By the vacuum
vapor deposition technique using SiO as the vapor source
in a vacuum of 5 x 10”3, a 500 A-thick silicon oxide
vapor deposited layer was deposited, as an inorganic
layer, on the coated side of the base film to give a
10 composite film.
Applied Examples 1 to 4
On one side of a 12 pm-thick biaxially oriented
poly(ethylene terephthalate) film was applied an anchor
coat composition used in Example 6 in a dry thickness of
15 0.3 pm and the coated film was dried. By the vacuum
vapor deposition technique using SiO as the'vapor source
in a vacuum of 5 x 10°3, a 500 A-thick silicon oxide
vapor deposited layer was deposited, as an inorganic
layer, on the coated side of the base film.
20 A vinylidene chloride-based copolymer (Asahi Chem-
ical Industry Co., Ltd., trade name: Saran Resin F 216)
was dissolved in a mixed solvent of toluene-tetrahydro-
furan (1/2, by weight) to prepare a coating composition
of 15% by weight resin concentration. This coating com-
25 position was coated in a dry thickness of 0.5 g/m2 (Ap-
plied Example 1, thickness about 0.3 pm), 1.0 g/m? (Ap-

plied Example 2, thickness about 0.6 pm), 2.0 g/m? (Ap-



coat conposition used in Exanple 6 in a dry thickness of 15 0.3 pm and
the coated filmwas dried. By the vacuum vapor deposition technique using
Si O as the vapor source in a vacuumof 5 x [err], a 500 A-thick silicon

oxi de vapor deposited | ayer was deposited, as an inorganic |ayer, on the
coated side of the base film 20 Agrgy nylidene chloride-based

copol yner (Asahi Chem ical Industry Co., Ltd., trade nane: Saran Resin F
216) was dissolved in a mxed solvent of toluene-tetrahydro- furan (1/2, by
wei ght) to preperied Bxmiplky 30Mskness afboifi%ine wai)gkind €500 g/m?
concentration. This coating com 25 position was coated in a dry

t hi ckness of 0.(RAOmkidd Exampile ed Ehdgiinesls abuutkness pd)own Ghd AMor-1. 0
[err] (Ap- plied Exanple 2, thickness about 0.6 [err]), 2.0 [err] (Ap- -
50 - plied Exaganda layeax lohtssingshabove2 [err]) and 3.0 [err] (Applied
"Exanpl e 4, thickness about 1.8 [errLi on the inor- ganic |ayer obtained
above. The gas per nebpe| 925 permeabblivypand peatenvapey permedbihity
conposite filns each obtained in Exanple 13 and Applied Exanples 1 to 4
~were det er M ne®§ dbhersammosite fidas eacd ohtadnedin Fxample 13D

m nutes. The rgfults are shown in Table 2.
pplied Examples 1 to 4 were determined for before and

after retort treatment at 120°C for 30 minutes. The

results are shown in Table 2.



- - 51 - Jerr] -52- CLAIMS: 1. A barrier conposite filmconprising a base
filmlayer, an anchor coat |ayer fornmed on at | east one side of said base
filmlayer, and an inorganic |ayer formed on said anchor coat |ayer,
wherein said anchor coat |ayer conprises 4 _a chlorine-containing resin,

(B) a polyisocyanate gonpound and (C) a saturated polyester resin having a
glass transition tenpgrature of|{[err] to [err] and |having a hydroxyl val ue
of 0 to 15 ng or an adid 0P ¢ 10 ny [err]; and said inorganic |layer has a
hi ckness of 100 to 5.Q008H & barrier conposite fillmas claimed in claiml,
wherein said chlorine{db@& g g ng resin is a vinyl ghloride-vinyl
acet at e-seri es copol yq Ec aijneng @t | vasteavi nyl jchl oride and vi nyl
acetate as nmonomer conpPy Fel s| ¥3. ~NA barrier cengosite filmas clained in
claiml1, wherein said !g/i gryjanate conpound (B) ifs a com pound having at
| east two i socyanate groups per| nol ecule with a noljecul ar weight of 150 to
1,000. A barrier conpostte fLIrmas clained in claiml1, wherein the nunber
aver age nol ecul ar wei g% OB'.E
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-53- the saturated polyester resin (C) is 1 x 104 to 5 x [err]. A barrier
conposite filmas clainmed in claiml1l, wherein said anchor coat |ayer
.conprises, relative to 100 parts by weight of the chlorine-contain- ing
resin (A), 10 to-560—parts—by—weight of the poly- isoc ate conpound (B)
and 1 to 50 parts b ht of the saturatgd._pol yeste TH§§BHE

barrier composite (li/mmﬁl Iwﬁmm n claim1, whereinfsaid

| ayer conprises 1 of (A) a noncryst a~

chl ori ne-containing resin haV|ng a gl asgrarmssi tion tenperature of 25 To
[err] and an acid value of 0 to 30 ng KOH g, 25 to 400 parts by wei ght of
(B). a polyisocyanate conpound having 3 or nore isocyanate groups per

nmol ecul e with a nol ecul ar weight of 150 to 1,000, and 2 to 50 parts by

wei ght of (C) a nonclystilbatrier seompestte pfillm stcemprising mbase a gl ass
transition tenperature of 0 to 20 C, a nunber average nol ecul ar weight of 1
x [err] to 3 x fidm |layer amymchor codtudayer0 fiormed wg ldH1lgast smeaci d
value of 0 to 10 ngy KOH/ g. A barrier conposite filmas clained in claiml,
wher ei n. saisd baslale |qu$aéy’erbaﬁﬁnfri|1§e§-&t¥egml and @a drerganis \Ehdinky| ene

terephthal ate) or.a polyam de. 9 A barrier conposite filmas clained i
layer formed on said anchor coat layer, wherein said

§§1>
=1
QD
a@

c

anchor coat layer comprises (A) a chlorine-containing
resin, (B) a polyisocyanate compound and (C) a saturated
polyester resin having a glass transition tempefature of
10 -10°C to 20°C and being substantially unreactive to the
polyisocyanate compound. |
2. A barrier composite film as claimed ih claim
1, wherein said chlorine-containing resin is a vinyi
chloride-vinyl acetate-series copolymer containing at
15 least vinyl chloride and vinyl acetate as monomer compo-
nents.
3. A barrier composite film as claimed in claim’
1, wherein said polyisocjanate compound (B) is a com-
‘pound having at least two isocyanate groups per molecule
20 with a molecular weight of 150 to 1,000.
4. A barrier composite film as claimed in claim
1, wherein said saturated polyester resin (C) is a non-
crystalline saturated pblyester having a hydroxyl value
of 0 to 15 mg KOH/g 6r an acid value of 0 to 10 mg
25 KOH/g.
5. A barrier composite film as claimed in claim

1, wherein the number average molecular weight of the
- -

| This Sheet Has Been R,
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claiml, wherein said inorganic thin |ayer has transpar- -54- 9 A

barrier conposite filmas clainmed in claiml, wherein said inorganic |ayer
is formed w t tal oxide selected fromt g

of Group 2A Mllwfmlﬁm“mwlmsbn el enments, Group 2B el e- eﬂ@ﬁt Eéqjﬁ'wg gw
el enents, G oup 4B él ehents "and G oup 6B ghepents of Perliodig af_th
El enents. A barrier conposite filmas clained in claim1, wherein said
inorganic layer is forned with an oxide of a Goup 3B elenent or Goup 4B
el ement of Per gadagatalll pobiesBerirasknt $C)1is 1 x fAobatei Brxcooposite film
as claimed in claim1l, wherein said inorganic layer is formed with a
silicon oxide. 12 6. Aadarrdercompiditd ifilmmasc|cdiatmdd inclcdiaiml,
wherein said filmconprises a pol ypropyl ene, poly(al kyl ene terephthal at e)

or pol yam de basewhereihagaid anchorhoovatodayezyeompahsekecrelatliirg to
nonconduc- tive inorganic |ayer forned froma silicon oxide of the _
conposi tion fodfQ pastexbywweight afxther chl@yine-aonhaikingexesdh 100 to
5,000 A and having transparency, said anchor coat |ayer and inorganic

| ayer beinf. fofAdd 1A the56Pdparkenbyowedgbt of thespodwdsegyanateof said

base filmlayer, and said anchor coat |ayer com
compound (B) and 1 to 50 parts by weight of the satu-

rated polyester ;esin (C).
7. A barrier composite film as claimed in claim
1, wherein said anchor coat layer comprises 100 parts by
10 weight of (A) a noncrystalline thermoplastic chlorine-
containing resin having a glass transition temperature
of 25 to 60°C and an acid value of 0 to 30 mg KOH/g, 25
to 400 parts by weight of (B) é polyisocyanate compound
having 3 or more isocyanate groups per molecule with a
15 molecular weight of 150 to 1,000, and 2 to 50 pafts by
weight of (C) a noncrystalline.saturated polyester resin
having a glass transition temperature of 0 to 20°C, a
number average molecular weight of 1 x 10% to 3 x 104,
and a hydroxyl value of 0 to 10 mg KOH/g or an acid
20 value of 0 to 10 mg KOH/g.
8. A barrier composite film as claimed in claim
1, wherein said base film layer comprises a polYpropyl-
ene, a poly(alkylehe terephthalate) or a polyamide.
9. A barrier composite_film as claimed in claim
25 1, whereiln said inorganic thin layer has transparency.
10. A barrier composite £ilm as claimed in claim
1, wherein said inorganic layer is formed with at least

;\\
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-55- prises (A a chIothg;cgn#alnlng resin having a glass transition
tenperature 3010 [err] and an acid value of 0 to 30 ng KOH g, (B) a | ow

nol ecul ar wei gh conpound having 3 or nore At e—EH-OtH3S
per ol ecul e, MBM “Qm ed pol yester resin having a @@%EEEHE&BEEN

t enper at ure of 0@ afid & nunber aveggge nol ecul ar we| ght REPLAGED er r]

to 5 x [err] and having a hydroyl value of 0 to 15 ng KOH g or an acra
value of 0 to 10 ng KOH g. 13. A barrier conposite filmas clained in
claim 1, wherebnet hetallaskidensdleutedf £&omdthecheouposbnkageingso. 1 X
[err] to 1 x [err] 14. A barrier conposite filmas clained in claiml
wherein said agebap 2Aatlemgatshatranpitliont ekemehtwi,t BroappeBt elle-t he base
filmlayer of not |less than 100 g/ 15mm as determ ned after retort treatnent
at a tenperat uments,| 6rojipf 8B 8lementsesGrobp 4BAehemenés andpBGroup 6Bl m as
clainmed in clai'm 14 wherein said conposite filmshows an oxygen gas -
perneabil ity oklemengscafePeriodis [eble of the- Efemengsd a water vapor
pernmeability of not greater than 10 g/[err] 24 hr. after retort treatnent
at a tenpePature of Ylerr]A fearm@demicenpesite ddda mshedajimed dnpgdaim | m

| ayer thickness of 10 to 30 [err] and a thickness of cover- ing |ayer
conpri sing t helan¥heredgasaidydnogganine lanergasi £ormpdr wéthoan 931935 pm
A barrier conp05|te filmas clained in claimi14 , wherein said anchor coat
| ayer conpri se®fadr ETPHP:3BpEILIPBY QGWEFPEPnéB(ﬁ}eEeBEIBfl Rerdgfdisi ni ng

Table of the Elements.
12. A barrier composite film as claimed in claim
10 1, wherein said inorganic layer is formed with a silicon
oxide.
13. A barrier composite film as claimed in claim
1, wherein said iporganic layer has a thickness of 100
to 5,000 A. |
- 15 14. A barrier composite film as claimed in claim
1, wherein said film comprises a polypropylene, poly-
(alkylene terephthalate) or polyamide base film layer,
an anchor coat layer, an electrically nonconductive in-
organic layer formed from a silicon oxide of the compo-
20 sition formula SiOx (where 0 < x = 2) in a thickness of
100 to 5,000 A and having transparency, said anchor coat
layer and inorganic thin layer being formed in the 6rder
- mentioned on at least one surface of said 5ase £ilm
layer, and said anchor coat iayer comprises (A) a suﬁ-
25 stantially unreactive chlorine-containing resin having a
glass transition temperature of 30 to 60°C, (B) a low

molecular weight polyisocyanate compound'having 3 or
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resin, (B) a polyisocyanate conpound and (C) a saturated polyester
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and depositing an inor- ganic thin layer on said anchor coat |ayer.
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tially unreactive saturated polyester resin having a
glass transition temperature of 0 to 15°C and a number
average molecular weight of 1 x 10% to 5 x 10%.

15. A barrier composite film comprising a base
film layer, an anchor coat layer formed on at least one
surface of said base film laYer, and an inorganic oxide
thin layer formed on said anchor coat layer, wherein the
elastic modulus of said anchor coat layer is 0.1lx 10!
to 1 x 103.N/mm2..

16. A barrier composite film comprising a base

film layer, an anchor coat layer formed on at least one

surface of said base film layer, and an inorganic oxide
thin layer formed on said anchor coat layer, wherein
Said anchor coat layer has a peel strength with respect
to the base film layer of not less than 100 g/15 mm as
determined after retort tieatmenf at a temperature of
120°C for 30 minutes.

17. A barrier composite film as claimed in claim
16, wherein said composite film shows an oxygen gas per-
meability of not greater than 5 cc/m?-24 hr., and a wa-
ter vapor permeability of not greater than 10 g/m2-24'
hr. after retort treatment at a temperature of 120°C for
30 minutes as determined with a base film layer thick-

ness of 10 to 30 pm and a thickness of covering layer

comprising the anchor coat layer and e inorganic 1ayer |

thh

; i

of 0.1 to 0.5 pm.
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18. A barrier composite film as claimed in claim
16, wherein said anchor coat layer comprises (a) a chlo-
rine-containing resin, (B) a polyisocyanate compound and

(C) a substantially unreactive saturated polyester resin

having a glass transition temperature of -10°C to 20°C,

and formed with a resin composition having an elastic
modulus of 1 x 10! to 5 x '10? N/mm?.

19. A method of producing a barrier composite
film which comprises forming an anchor coat layer com-
prising (A) a chlbrine-containing resin, (B) a poly-.
isocyanate compound and (C) a saturated polyester having
a glass transition temperature of -10°C to 20°C and be-
ing substantially unreactive to said polyisocyanate com-
pound on at least one surface of a base film layer, and
dépositing an inorganic thin layer on said anchor coat

layer.
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