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Description

[0001] The present invention relates to a film having a good adhesive property and a process for producing it, and
more specifically to a film having a good adhesive property which is excellent in adhesive property with a deposited
layer, with a particularly good adhesive property under conditions of high moisture content, especially with a printing
ink, and which is suitable as a film used for packaging materials, electric insulating materials and other general industrial
materials, and a process for producing such a film having a good adhesive property.
[0002] US-A-4888381 discloses polyester films coated with a copolyester composition which optionally contains,
additionally, any of melamine-formaldehyde, ureaformaldehyde, benzoguanamine-formaldehyde, glycoluril-formalde-
hyde, epoxy and aziridine resins in an amount of 0 to 40% based on the weight of the polyester. The copolyester may
have an acid value from 3-20. The composition renders the polyester film receptive to a variety of surface finishes.
Primer coatings, for general use, containing a copolyester composition and melamine formaldehyde resins are dis-
closed in US-A-4459401 and US-A-4752532.
[0003] As a method for providing adhesion between a printing ink or a deposited layer and a base film, a method of
applying a corona discharge treatment, a method of blending a low-crystallinity polyester and a high-crystallinity pol-
yester (for example, JP-B-SHO 64-10188), and a method of forming an under-coating layer for a printing ink layer or
a deposited layer using a urethane resin, an acrylic resin or a copolymerized polyester resin are known.
[0004] In such conventional technologies, however, a sufficient adhesive property or processing property has not
been obtained by any of these methods. For example, in a case where a deposited film is used as a package film, any
of various films, for example, a heat seal film is laminated on the surface of the deposited layer via a good adhesive
layer (a layer having a good adhesive property), and the laminated film is used in package formation. In such a case,
there is a problem in that the laminated film is easily delaminated at an interface between the base film and the deposited
layer when the laminated film is placed in water. Furthermore, a similar problem arises on application to such films of
printing ink. EP-A-0348062 discloses a metallised film comprising a substrate layer, an adherent layer and a metallic
layer in which the adherent layer comprises a copolyester resin derived from (a) an aromatic polycarboxylic acid, (b)
a sulphonic acid derivative and (c) a polyhydric alcohol, in which the alkali metal content of the copolyester resin is not
more than 0.005 gramme atoms percent.
[0005] Accordingly, it would be desirable to provide a film having a good adhesive property which is excellent in
adhesive property under highly moist conditions, particularly, in adhesive property with a deposited layer in water, as
well as excellent in adhesive property with printing ink and in a finished printed state, and a process for producing it.
[0006] As a result of considerable investigation and research into finding a coated layer provided on a base film as
an under-coating layer for printing ink or deposited layer, we found that an excellent adhesive property with a printing
ink and a deposited layer can be realized by providing on a base film a coated layer having a specified constitution.
[0007] A film having a good adhesive property according to the present invention comprises a base film, and a coated
film layer formed on at least one surface of the base film.
[0008] The coated film layer may be formed, for example, from a composition comprising (a) at least a polyester
(which may be a graft of an acrylic polymer on a polyester) and (b) a melamine compound.
[0009] This application is divided out of an application published as EP-A-0731130, which discloses, as a first aspect
of the invention, a coated film layer formed from a composition comprising a mixture of film forming constituents, which
mixture comprises (a) a polyester resin and (b) a melamine compound. Preferably, at least 50% by weight of the mixture
of film forming constituents consists of the polyester resin (a) and melamine compound (b). It is also preferred that at
least 60% by weight of the mixture of film forming constituents forming the coated layer is the polyester resin (a) .
[0010] According to the present invention, mentioned in EP-A-0731130 in a second aspect of the invention, a film is
provided which comprises a base film and a coated layer film formed on at least one surface of the base film, charac-
terized in that the coated layer film contains a polyester resin, and the polyester resin forming the coated layer contains
a polyfunctional carboxylic acid which is not less than a trivalent acid, and the coated layer has carboxylic acid and
primary amino groups such that, at a surface thereof, the concentration of the carboxylic acid groups [COOH/C (total)]
is at least 0.005 and the concentration of the primary amine groups is [NH2/C (total)] at least 0.0015.
[0011] Preferably, in a film according to the invention the coated layer fulfils the requirements of each of the first and
second aspects of the invention as defined in EP-A-0731130.
[0012] According to a process aspect, the present invention provides a process for producing a film which comprises
the steps of applying a coating composition comprising a polyester resin containing a polyfunctional carboxylic acid
which is not less than a triavelent acid on at least one surface of a base film which has not yet been oriented and
crystallized; and orienting and crystallizing the base film bearing the coated layer by stretching the base film with the
coated layer in at least one direction and heat treating it, the constitution of the coating composition and the conditions
of heat treatment being such as to provide a coated layer film having carboxylic acid and primary amine groups and
in which, at a surface thereof, the concentration of carboxylic acid groups is at least 0.005 [COOH/C (total)] and the
concentration of primary amine groups is at least 0.0015 [NH2/C (total)].
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[0013] In the above-described films having a good adhesive property, an excellent adhesive property with a deposited
layer under highly moist conditions, particularly, with a deposited layer in water, can be obtained, and an excellent
adhesive property with a printing ink also can be obtained.
[0014] Further objects, features, and advantages of the present invention will be understood from the following more
detailed description of preferred embodiments of the present invention.
[0015] In preferred embodiments of the present invention, although the material of the base film is not particularly
restricted, it is preferably a polyester film composed of a polyester resin composition. The polyester of such a polyester
film may be any polymer whose main chain is composed of ester bonding. As a polyester used in the present invention,
polyethylene terephthalate, polyethylene 2,6-naphthalate, polybutylene terephthalate and polyethylene α,β-bis(2-chlo-
rophenoxy)ethane-4,4'-dicarboxylate are particularly preferred. Among these, polyethylene terephthalate and polyeth-
ylene 2,6-naphthalate are preferred from the viewpoint of quality and economy, and particularly polyethylene tereph-
thalate is preferred. Therefore, hereinafter, the present invention will be explained with reference to polyethylene tereph-
thalate (hereinafter, referred to as "PET") as a typical polyester.
[0016] PET has a repeated unit of ethylene terephthalate at a content of not less than 70 mol%, preferably not less
than 80 mol%, more preferably not less than 90 mol%. As long as this condition is maintained, at least one other
dicarboxylic component and/or diol component may be copolymerized, as long as the properties of the film are not
unduly impaired. For example, polyethylene terephthalate copolymerized with isophthalic acid can be employed.
[0017] Furthermore, a generally used additive such as a thermal stabilizer, oxidation inhibitor, weather resistance
stabilizer, ultraviolet absorbent, organic lubricant, pigment, dye, organic or inorganic particles, filler and seed agent
may be added, again as long as the properties of the film are not unduly impaired.
[0018] Moreover, in order to improve the handling ability and processing ability of the film according to the present
invention, it is preferred that particles having a mean particle diameter of 0.1 to 10µm selected freely from internally
formed particles (i.e. particles formed during, or added for the purpose of, polyester formation) and externally added
particles (i.e. particles blended with the polyester or with a starting material for producing it) such as inorganic particles
and/or organic particles are present in the base film at a content of 0.01 to 10% by weight, and more preferably, internally
formed particles, inorganic particles and/or organic particles having a mean particle diameter of 0.1 to 5µm are present
at a content of 0.01 to 3% by weight.
[0019] As a method for precipitating internally formed particles, known methods such as those disclosed in JP-A-SHO
48-61556, JP-A-SHO 51-12860, JP-A-SHO 53-41355 and JP-A-SHO 54-90397 can be employed. Furthermore, other
particles can be used together as disclosed in JP-A-SHO 55-20496 and JP-A-SHO 59-204617. Use of particles having
a mean particle diameter more than 10µm is not preferred because defects in the film are liable to occur. As the inorganic
particles and/or organic particles used, for example, inorganic particles such as wet or dry silica particles, colloidial
silica particles, titanium oxide particles, calcium carbonate particles, calcium phosphate particles, barium sulfate par-
ticles, alumina particles, mica, kaolin and clay and organic particles such as particles comprising styrene, silicone and
acrylic acid can be employed. Among these particles, particularly, inorganic particles such as wet and dry colloidial
silica particles and alumina particles, and organic particles such as particles comprising styrene, silicone, acrylic acid,
methacrylic acid, polyester or divinylbenzene are preferred. Two or more kinds of internally formed particles, inorganic
particles and/or organic particles may be used together.
[0020] In the present invention, the center line average roughness Ra of the surface of the film after formation of a
coated layer is preferably in the range of 0.005 to 0.08µm, more preferably in the range of 0.008 to 0.06µm. Furthermore,
the ratio of maximum roughness Rt to center line average roughness Ra "Rt/Ra" is preferably in the range of 10 to 50,
and by this, the handling ability, the processing ability and the adhesive property can be all improved. If Rt/Ra is less
than 10, the handling ability is liable to be decreased and the film is likely to be damaged. If Rt/Ra is more than 50,
partial absence of a deposited layer or an ink layer is liable to occur or the handling ability is liable to decrease because
of excessive slipping property, and further the adhesive property may also decrease. Furthermore, with respect to the
other surface on which a coated layer is not formed, the handling ability and processing ability thereof can be increased
by controlling the surface roughness within the above-described range.
[0021] The intrinsic viscosity of the above-described polyester film determined in orthochlorophenol at 25°C is pref-
erably in the range of 0.40 to 1.20 dl/g, more preferably in the range of 0.50 to 0.85 dl/g, and such a polyester film is
suitable for use in the present invention.
[0022] Furthermore, from the viewpoint of improvement of adhesive property with a coated layer, the content of
carboxylic end groups of a polyester film which is a base film for the coated layer is preferably not less than 37 eq/t,
more preferably not less than 40 eq/t.
[0023] In a PET film using the above-described PET, preferably the film is biaxially oriented in a condition where a
coated layer is laminated. The biaxially oriented PET film may be made by stretching a non-stretched PET sheet or
film at a stretching ratio of 2.5 to 5 times in the longitudinal and transverse directions, respectively, so as to provide a
biaxially oriented pattern in a wide angle X-ray diffraction.
[0024] The thickness of the PET film is not particularly restricted, and it may be selected freely depending upon the
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intended use thereof, but it is preferably in the range of 0.1 to 1,000µm more preferably in the range of 0.5 to 500µm.
[0025] In the present invention, it is necessary that a coated layer is formed on at least one surface of a base film.
As a resin coated on the surface of a base film, a polyester resin is used.
[0026] Furthermore, it is preferred that not less than 60% by weight, preferably not less than 80% by weight, of the
mixture of film forming constituents forming the coated layer is the polyester resin.
[0027] As a method for forming a coated layer, a method for coating a resin on a surface of a base film such as
laminating melt-extrusion, hot-melt coating, or in-line or off-line coating using a solvent other than water, a resin soluble
in water and/or a resin dispersible in water, or a method for laminating a material having a similar composition or a
blended material on a surface of a base film, can be employed. Among these methods, an inline-coating method for
applying a coating material on at least one surface of a base film before finishing of orientation and crystallization,
stretching the film in at least one direction, heat treating the film, and thereby finishing the orientation and the crystal-
lization thereof is preferred from the viewpoint of formation of a uniform coated layer and industrial production. Such
an in-line coating can be performed using a known method, and is not particularly restricted. It is preferred that a surface
treatment such as corona discharge treatment is performed before the coating from the viewpoint of adhesion of the
coating material to the base film.
[0028] A polyester resin forming a coated layer in the present invention is a resin having an ester bond in the main
chain or the side chain, and such a polyester resin can be selected freely from known polyester resins. As to the acid
component, a dicarboxylic acid containing a sulfonic group such as sulfoisophthalic acid, 5-sulfoisophthalic acid, 2-sul-
foisophthalic acid, 4-sulfoisophthalic acid or 4-sulfonaphthalene-2,6-dicarboxylic acid is preferred from the viewpoint
of adhesive property. The content of sulfonic group is preferably not more than 0.5 mol%. If sulfonic groups are present
to a content more than 0.5 mol%, not only the adhesive property with a deposited layer under high humidity conditions
or in water decreases but also the solvent resistance decreases. As a carboxylic acid component which does not
contain a sulfonic group, aromatic, aliphatic or cycloaliphatic dicarboxylic acid can be used, provided that the polyester
resin is derived from at least some polyfunctional carboxylic acid which is not less than a trivalent acid. As such an
aromatic dicarboxylic acid, terephthalic acid, isophthalic acid, orthophthalic acid or 2,6-naphthalene dicarboxylic acid
can be used. The content of such an aromatic dicarboxylic acid is preferably not less than 30 mol%, more preferably
not less than 35mol% and still more preferably not less than 40 mol% relative to the total dicarboxylic acid component.
If the content is less than 30 mol%, the mechanical properties and the water resistance of the polyester copolymer
decrease. As the aliphatic and cycloaliphatic dicarboxylic acids, succinic acid, adipic acid, sebacic acid, dodecanedioic
acid, dimer acid, 1,3-cyclopentane dicarboxylic acid, 1,2-cyclohexane dicarboxylic acid or 1,4-cyclohexane dicarboxylic
acid can be used.
[0029] As the glycol component, ethylene glycol, diethylene glycol, polyethylene glycol, propylene glycol, polypro-
pylene glycol, 1,3-propanediol, 1,3-butanediol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, 1,7-heptanediol,
1,8-octanediol, 1,9-nonanediol, 1,10-decanediol, 2,4-dimethyl-2-ethylhexane-1,3-diol, neopentyl glycol, 2-ethyl-
2-butyl-1,3-propanediol, 2-ethyl-2-isobutyl-1,3-propanediol, 3-methyl-1,5-pentanediol, 2,2,4-trimethyl-1,6-hexanediol,
1,2-cyclohexane dimethanol, 1,3-cyclohexane dimethanol, 1,4-cyclohexane dimethanol, 2,2,4,4-tetramethyl-1,3-cy-
clobutanediol, 4,4'-(2-norbornylidene)diphenol, 4,4'-dihydroxybiphenol, o-, m- and p-dihydroxybenzene, 4,4'-isopro-
pylidene phenol, 4,4'-isopropylidene bindiol, cyclopentane-1,2-diol, cyclohexane-1,2-diol and cyclohexane-1,4-diol can
be used.
[0030] As the polyfunctional carboxylic acid which is not less than a trivalent acid, for example, trimellitic acid, trim-
ellitic anhydride, pyromellitic acid, pyromellitic anhydride, 4-methylcyclohexane-1,2,3-tricarboxylic acid, trimesic acid,
1,2,3,4-butanetetracarboxylic acid, 1,2,3,4-pentanetetracarboxylic acid, 3,3',4,4'-benzophenonetetracarboxylic acid,
cyclopentanetetracarboxylic acid, 2,3,6,7-naphthalenetetracarboxylic acid, 1,2,5,6-naphthalenetetracarboxylic acid,
ethylene glycol bistrimellitate, 2,2',3,3'-diphenyltetracarboxylic acid, thiophene-2,3,4,5-tetracarboxylic acid and ethyl-
enetetracarboxylic acid can be used. Among these, trimellitic acid, pyromellitic acid and 5-(2,5-dioxotetrahydrofurfuryl)-
3-methyl-3-cyclohexene-1,2-dicarboxylic acid are preferably used.
[0031] In particular, trimellitic acid is preferred from the viewpoint of adhesive property, dispersion in water, solution
in water and thermal resistance, and, in particular, trimellitic acid is preferably present to a content of 1 to 25 mol% in
a polyester resin. If the content is more than 25 mol%, the film formation of the coated layer becomes unstable, and if
the content is less than 1 mol%, the above advantages can hardly be obtained.
[0032] The glass transition temperature of a polyester resin forming a coated layer is preferably in the range of 0°C
to 80°C. If less than 0°C, the thermal resistance is insufficient, and if more than 80°C, the stretching property of the
coated layer deteriorates.
[0033] In the present invention, the acid value of a polyester resin forming a coated layer is preferably not less than
20 KOH mg/g, more preferably not less than 25 KOH mg/g. If less than 20 KOH mg/g, a good adhesive property under
highly moist conditions, particularly good adhesive property with a deposited layer in water, might not be achieved.
[0034] In the present invention, as a melamine compound forming a coated layer, examples which can be used are
melamine, a methylol modified melamine derivative prepared by condensation of melamine and formaldehyde, a com-
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pound partially or completely etherified by reaction of a lower alcohol to a methylol modified melamine, and a mixture
thereof. A melamine resin which can be used may be either a monomer or a condensate of a polymer comprising a
dimer or more, and furthermore, a mixture thereof may be employed. As a lower alcohol used for the etherification,
examples which can be used are methylalcohol, ethylalcohol, isopropylalcohol, n-butanol and isobutanol.
[0035] Although a compound prepared by partially etherifying a methylol modified melamine derivative and a mixture
thereof is preferred in the present invention, the compound to be used is not particularly restricted by this.
[0036] In the present invention, the melamine based compound is present preferably to a content of 0.01 to 30% by
weight of the film forming constituents forming a coated layer, more preferably to a content of 0.05 to 20% by weight.
If less than 0.01% by weight, the advantage of improvement of adhesive property might not be obtained. If more than
30% by weight, the stretching property of the coated layer may become poor and a stable coated layer may be difficult
to form.
[0037] In a film according to the present invention, the coated layer has carboxylic acid groups and the concentration
of the carboxylic acid groups at a surface of the coated layer is not less than 0.005. It is more preferably in the range
of 0.006 to 0.20, still more preferably in the range of 0.007 to 0.050. If it is less than 0.005, the desired adhesive property
may become poor. On the other hand, the adhesive property may also decrease if the concentration is too great.
[0038] As a method for achieving a concentration of the carboxylic acid groups at a surface of a coated layer of not
less than 0.005, any method for coating a resin having a large amount of carboxylic acid in an end or side chain of the
resin at a surface of a base film can be employed, for example, laminating melt-extrusion, hot-melt coating, or in-line
or off-line coating using a solvent other than water, a resin soluble to water and/or a resin dispersible in water, or a
method for laminating a material having a similar composition of a blended material on a surface of a base film.
[0039] As a method for obtaining a resin having a large amount of carboxylic acid in an end or side chain of the resin,
a method for preparing such a resin from a resin copolymerized with a polyfunctional carboxylic acid having an acid
value of three or more, for example, as disclosed in JP-A-SHO 54-46294, JP-A-SHO 60-209073, JP-A-SHO 62-240318,
JP-A-SHO 53-26828, JP-A-SHO 53-26829, JP-A-SHO 53-98336, JP-A-SHO 56-116718 and JP-A-SHO 61-124684,
can be employed. Further, although a method other than these methods may be employed, polyester resins aforemen-
tioned which can form a coated layer may be preferred.
[0040] In a film according to the present invention, the coated layer has primary amine groups and the concentration
of the primary amine group at a surface of the coated layer is not less than 0.0015. It is preferably not less than 0.00155,
more preferably not less than 0.0016. If it is less than 0.0015, the adhesive property under highly moist conditions may
become poor.
[0041] The method for obtaining a concentration of a primary amine groups of not less than 0.0015 on at least one
surface is not particularly restricted as long as this condition can be satisfied, so any method for coating a resin having
a large amount of an amine in an end or side chain of the resin (and/or a resin capable of creating amine groups by
treatment such as heat treatment) on a surface of a base film can be employed, for example, laminating melt-extrusion,
hot-melt coating, or in-line or off-line coating using a solvent other than water, a resin soluble to water and/or a resin
dispersible in water, or a method for laminating a material having a similar composition or a blended material on a
surface of a base film. As the resin coated on the surface, a urea-based, melamine-based, acrylic amide-based or
polyamide-based compound and methylol modified or methylmethylol modified compounds thereof can be used. Al-
though such a compound is not particularly restricted, a melamine-based compound is preferred from the viewpoint
of coating on a PET film, thermal resistance, application property and adhesive property. Furthermore, if the above-
described melamine compound is added, the content thereof in a coated layer is preferably in the range of 0.01 to 30%
by weight, more preferably in the range of 0.05 to 20% by weight, from the viewpoint of film formation.
[0042] A method for achieving a concentration of carboxylic acid groups of not less than 0.005 and a concentration
of primary amine groups of not less than 0.0015 at the surface of a coated layer, is to blend a polyester resin and an
amide compound or a melamine compound. However, the method is not particularly restricted by this method.
[0043] In the present invention, in a case where a coated layer is formed by a polyester resin and a melamine com-
pound, the polyester resin (A) and the melamine compound (B) can be blended at a freely selected ratio. The ratio (A)
/(B) by weight is preferably in the range of 99/1 to 60/40, more preferably in the range of 99/1 to 80/20, and still more
preferably in the range of 99/1 to 90/10. In this case, a part of, or the whole of the polyester resin and the melamine
compound may or may not be reacted. In a case where either a polyester resin or a melamine compound is not present,
the adhesive property under highly moist conditions, particularly the adhesive property with a deposited layer in water,
becomes insufficient.
[0044] In the present invention, although a coating material forming a coated layer may be applied on a biaxially
oriented polyester film, it is preferred that the coating material is applied on a polyester film before finishing of orientation
and crystallization and thereafter the coated film is dried, stretched and heat treated to finish the orientation and crys-
tallization, namely, the coated layer is formed in a process for producing a biaxially oriented polyester film, to minimise
formation of pinholes in an ink layer or a deposited layer due to sticking of dust or foreign materials in the process and
so that a thin coated layer can be uniformly formed. In a case where a coated layer is formed by this method, it is
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preferred that a water base resin advantageous as being explosion proof and reducing environmental contamination
is used, and it is preferred that a water-soluble resin and/or a water-dispersible resin is used as the above-described
resin. A water soluble organic compound or a surface active agent may be used together for the water-soluble resin
and/or the water-dispersible resin, and a resin made by a known method can be freely used.
[0045] Although the thickness of the coated layer is not particularly restricted, generally it is in the range of 0.001 to
1µm, preferably in the range of 0.005 to 0.3µm, more preferably in the range of 0.01 to 0.1µm, and particularly preferably
in the range of 0.02 to 0.07µm. If the coated layer is too thick, a layer deposited thereon may be whitened and glossiness
thereof decreased when applied with heat at about 200°C. If the coated layer is too thin, the adhesive property may
decrease. Furthermore, the above-described range in thickness is preferred also from the viewpoint of recovery where
the film is processed into chips and they are reused.
[0046] A layer of a coating material forming a coated layer is preferably applied in a process for manufacturing a
biaxially oriented polyester film as described above, and in a case where a plurality of coating material layers are
laminated in such a process, the adhesive property with a deposited layer, the glossiness of the formed coated layer
and the adhesive property with an ink are all excellent, and therefore such a process is particularly preferred. Further,
various additives such as organic or inorganic particles, lubricant, antistatic agent, weather resistant agent, thermal
resistant agent, dye and pigment may be added in the coated layer as long as the desired properties are not unduly
impaired.
[0047] A metal layer or a metal oxide layer may be provided on the above-described coated layer by a known dep-
osition process. As a deposited metal, a single material such as gold, silver, aluminium, silicon, palladium, nickel,
cobalt, zinc, tin, titanium or indium, or a mixed metal compound thereof, or an oxide thereof can be used.
[0048] A process for producing a preferred film embodying the invention will now be explained below.
[0049] After PET containing so-called internally formed particles precipitated in the polymerization process and in-
organic particles (for example, silica particles having a mean particle diameter of 1µm) and having an intrinsic viscosity
of 0.63 dl/g is dried by a regular method, it is melt-extruded, and a sheet-like molten material delivered out is cooled
and solidified on a cooling drum to prepare a non-oriented PET film. The film is heated at a temperature of 80 to 120°C
while the film is stretched in the longitudinal direction at a draw ratio of 1.1 to 5.0 times to make a uniaxially oriented
PET film. A corona discharge treatment is applied on one surface of the uniaxially oriented PET film, and on the treated
surface, a coating resin (e.g. polyester)/melamine compound water mixing-system coating material is applied so as to
control the thickness to a predetermined thickness. The method for application is not particularly restricted, and for
example, a method using a rod coater, a gravure coater, a reverse coater or a roll coater can be employed. This film
coated with the coating material is introduced into a tenter heated at a temperature of 90 to 140°C while held by clips,
and after or during drying, the film is stretched in the transverse direction at a draw ratio of 2.5 to 5.0 times and con-
tinuously heat treated in a heat treatment zone controlled at a temperature of 160 to 250°C for a time of 1 to 10 seconds.
During this heat treatment, as needed, a relaxation treatment may be performed at a relax of 0 to 12%. Thus, a polyester
film provided with a coated layer formed from a mixture whose main constituents are a polyester resin and a melamine
compound can be obtained.
[0050] Next, methods for determining the characteristics in the present invention and estimating the effects according
to the present invention will be explained.

(1) Amount of carboxylic end group:

[0051] This was determined based on the method of Maurice A 2g sample of polymer was dissolved in 50ml
o-cresol/chloroform (weight ratio: 7/3), it was titrated using N/20-NaOH methanol solution, and the amount of carboxylic
end group was determined as a value of eq/polyester 106g (that is, ton).

(2) Acid value (KOH mg/g):

[0052] The acid value was determined based on JIS-K3504. Namely, the amount of potassium hydroxide (mg) re-
quired to neutralize an acid contained in a 1g sample was determined.

(3) Parameter of surface roughness:

[0053] The parameter of surface roughness was measured using a high-accuracy level difference measuring appa-
ratus for a thin film (ET-10 produced by Kosaka Kenkyusyo Corporation). Ra is the center line average height, and Rt
is the maximum height and is represented by the distance between the highest and deepest peaks in the roughness
curve. The measuring i conditions were as follows, and the mean value of 20 measurements was defined as the
parameter of surface roughness.
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• Radius of the tip of probe : 0.5µm
• Load of the probe : 5mg
• Measuring length : 1mm
• Cut off : 0.08mm

[0054] An explanation of the respective parameters is given in, for example, "Method for determining and estimating
surface roughness" by Jiro Nara (Sogo Gijutsu Center, 1983). Moreover, the meanings of Ra and Rt are defined in
JIS-B-0601 and ISO-468-1982 (Rt is represented as Rmax in the JIS and as Ry in the ISO).

(4)Concentration of carboxylic acid at surface:

[0055] The concentration of carboxylic acid was determined under the following conditions using "ESCA-750" pro-
duced by Shimadzu Seisakusyo Corporation.

• Excited X-ray : MgKα 1,2 ray (1253.6 eV)
• Photoelectron emission angle θ : 90°

[0056] Polyacrylic acid (PAA) was used as the standard sample. For both the standard sample and the measuring
samples, the following gaseous chemical reaction was performed.
[0057] The sample films and the PAA film, which was the standard sample, were cut at a size of about 1cm square,
respectively, and the carboxylic acid present at their film surfaces was esterified by trifluoroethanol (TFE) using pyridine
and dicyclohexylcarbodiimide (DCC) as the catalyst in an atmosphere of air in a desiccator. (The sample films and the
PAA film were treated in an identical batch.)
[0058] The reaction rate (r) with TFE and the residual rate (m) of DCC used as the reaction catalyst were determined
from the PAA standard sample, and the concentration of carboxylic acid at the surface of each sample film (-COOH/
C [total]) was determined in consideration of "r" and "m" for the peak areas of C1 s and F1 s of each sample film.

(5) Concentration of primary amine at surface:

[0059] The concentration of primary amine was determined under the following conditions using "ESCA-750" pro-
duced by Shimadzu Seisakusyo Corporation.

• Excited X-ray : MgKα 1,2 ray (1253.6 eV)
• Photoelectron emission angle θ : 90°

[0060] Diaminophenylether (DADPE) was used as the standard sample. For both the standard sample and the meas-
uring samples, the following gaseous chemical reaction was performed.
[0061] The sample films and the DADPE film, which was the standard sample, were cut to a size of about 1cm
square, respectively, and the amino groups present at their film surfaces were reacted with pentrafluorobenzaldehyde
(PFB) in an atmosphere of air in a desiccator. (The sample films and the DADPE film were treated in an identical batch).
[0062] The reaction rate (r) with PFB was determined from the DADPE standard sample, and the concentration of
primary amine at the surface of each sample film (-NH2/C [total]) was determined in consideration of "r" for the peak
areas of N1 s and F1 s of each sample film.

(6) Adhesive property for deposited layer:

[0063] A1 metal was deposited on the surface of the coated layer of a sample film using an electron beam heating
type deposition apparatus so that the thickness of the deposited layer was in the range of 400 to 500Å. Thereafter, a
non-stretched polypropylene film (CPP) (thickness: 50µm, "T3501" produced by Toray Gosei Film Corporation) was
bonded on the deposited film using a polyurethane-based adhesive, and after the film was left in an atmosphere at a
temperature of 40°C for 48 hours, it was cut to a width of 15 mm. The delamination at an angle of 180° of the CPP
and the deposited layer in the cut film was performed using a tensile tester and the delamination strength was measured
at a delamination speed of 10 cm/min. The adhesive property for the deposited layer was determined by this delami-
nation strength. In a case where the delamination strength between the deposited layer and the coated layer is great,
the delamination occurred at the interface between the CPP and the deposited layer. The delamination strength was
determined in dry conditions (25°C and 50%RH) and wet conditions (to determine waterproof adhesive property) under
which water was dropped into the delamination interface.
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(7) Adhesive property for printing ink:

[0064] After nitrocellulose-based ink "CCST" produced by Toyo Ink Corporation was printed on the surface of the
coated layer of a sample film using a gravure roll, the printed film was left in an atmosphere at a temperature of 40°C
and a relative humidity (RH) of 90% for 48 hours, and thereafter, the delamination test using a cellophane tape was
performed. The standard for estimation is as follows.

• Rank 5: The ink is not delaminated at all.
• Rank 4: Less than 5% of the ink is delaminated onto the surface of the cellophane tape.
• Rank 3: Not less than 5% and less than 10% of the ink is delaminated onto the surface of the cellophane tape.
• Rank 2: Not less than 10% and less than 50% of the ink is delaminated onto the surface of the cellophane tape.
• Rank 1: Not less than 50% of the ink is delaminated onto the surface of the cellophane tape.

(8) Printing suitability:

[0065] After nitrocellulose-based ink "CCST" produced by Toyo Ink Corporation was printed on the surface of the
coated layer of a sample film using a gravure roll, the finish condition was observed and the printing suitability was
determined based on the following standard.

O : Wrinkles and irregularity of printing do not occur.
X : Wrinkles, irregularity of printing and ink cissing occur.

(9) Thermal resistance:

[0066] An aluminium deposited film was treated by a heat sealer for one second, and the thermal resistance was
determined by observation based on the following standard.

O : Whitening does not occur at a temperature of not higher than 220°C.
∆ : Whitening does not occur at a temperature of not higher than 215°C.
X : Whitening occurs at a temperature lower than 215°C.

(10) Stability of coated layer in film formation:

[0067] A coating material was applied using a rod coater on the film which had been uniaxially stretched and treated
with a corona discharge treatment, the coated film was stretched and heat treated in a tenter, and thereafter, the coated
layer formed on the film was observed and determined based on the following standard.

O : There is no irregularity at all.
∆ : There is a slight, but acceptable irregularity.
X : There are irregularities and cracks. Coating is not uniformly performed.

[0068] Especially preferred embodiments of the invention will now be explained in more detail with reference to the
following Reference Example (provided by way of assistance for understanding the Examples), Examples and Com-
parative Examples. The results of these Examples and Comparative Examples are shown in Tables 1 and 2.

Reference Example

[0069] After PET pellets (intrinsic viscosity: 0.64 dl/g) containing internally formed particles precipitated in the po-
lymerization process and having a particle diameter of 0.5 to 1.5µm and silica particles having a mean particle diameter
of 10µm were sufficiently vacuum dried, the pellets were supplied to an extruder and melt-extruded, and a sheet-like
molten material delivered out was cast on a cooling drum with a surface temperature of 30°C and cooled and solidified
on the cooling drum. In order to improve the adhesive property between the sheet and the drum in this process, a wire
electrode was disposed on the sheet side and a DC voltage of 6000V was applied to the electrode. The non-stretched
PET film thus obtained (amount of carboxylic end group: 42 eq/t) was heated at 95°C and stretched in the longitudinal
direction at a draw ratio of 3.5 times to prepare a uniaxially stretched film. A corona discharge treatment was performed
on one surface of the film in the atmosphere, and a coating material prepared as follows was applied on the surface
treated by the corona discharge treatment using a rod coater. The application thickness was controlled so that the
thickness after finishing of orientation and crystallization was 0.05µm.
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[0070] Composition of coating materials - Dispersion in water of:

• Polyester resin A (acid value: 41 KOH mg/g, glass transition temperature (Tg) : 20°C) : 85 parts by weight con-
taining the following components as the acid component;

containing the following components as the glycol component;

• N-methylol modified melamine component (MW-12LF, produced by Sanwa Chemical Corporation) : 15 parts by
weight (solid component ratio)
(solids content adjusted to provide required coating thickness).

[0071] The uniaxially stretched PET film coated with the coating material was introduced into a tenter heated at a
temperature of 110°C while held by clips, and after water component had been removed by drying, the film was stretched
in the transverse direction at a draw ratio of 3.5 times in a zone of the tenter heated at 120°C, and further, the film was
heat treated in an atmosphere controlled at 225°C for five seconds to obtain a polyester film having a thickness of
12µm and a coated layer thickness of 0.05µm.
[0072] The results of determination of the adhesive property for a deposited layer, the adhesive property for a printing
ink, the printing suitability, etc., showed that excellent properties could be obtained (see Table 1).

Example 1

[0073] A polyester film having a film thickness of 12µm and having a good adhesive coated layer with a thickness
of 0.05µm was obtained in a manner similar to that of the Reference Example, except that the mixing ratio of the
polyester resin A and the N-methylol modified melamine compound in the coating material was changed to 95/5. In
the surface of the coated layer of the obtained polyester film, the concentration of carboxylic acid was 0.013 and the
concentration of primary amine was 0.003.
[0074] The results of determination of the adhesive property for a deposited layer, the adhesive property for a printing
ink, the printing suitability, etc., showed that particularly excellent properties could be obtained (see Table 1).

Comparative Example 1

[0075] A polyester film having a film thickness of 12µm and having a good adhesive coated layer with a thickness
of 0.05µm was obtained in a manner similar to that of Example 1, except that the polyester resin A was changed to a
polyester resin B having an acid value of 10 KOH mg/g. In the surface of the coated layer of the obtained polyester
film, the concentration of carboxylic acid was 0.004 and the concentration of primary amine was 0.003.
[0076] The results of determination of the adhesive property for a deposited layer, the adhesive property for a printing
ink, the printing suitability, etc., showed that good properties could be obtained (see Table 2).

Comparative Example 2

[0077] A polyester film having a film thickness of 12 µm and having a good adhesive coated layer with a thickness
of 0.05µm was obtained in a manner similar to that of Example 1, except that the mixing ratio of the polyester resin A
and the N-methylol modified melamine compound used in Example 1 in the coating material was changed to 99/1. In
the surface of the coated layer of the obtained polyester film, the concentration of carboxylic acid was 0.017 and the
concentration of primary amine was 0.0005.
[0078] The results of determination of the adhesive property for a deposited layer, the adhesive property for a printing
ink, the printing suitability, etc., showed that good properties could be obtained (see Table 2).

terephthalic acid 29 mol%,
isophthalic acid 7 mol%,
trimellitic acid 10 mol%,
sebacic acid 3 mol%, and

ethylene glycol 14 mol%
neopenthyl glycol 19 mol%
1,4-butanediol 18 mol%
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Example 2

[0079] A polyester film having a film thickness of 12 µm was obtained in a manner similar to that of Example 1, except
that the thickness of the coated layer of Example 1 was changed to 0.1µm. In the surface of the coated layer of the
obtained polyester film, the concentration of carboxylic acid was 0.015 and the concentration of primary amine was
0.003.
[0080] The result of determination of the adhesive property for a deposited layer, the adhesive property for a printing
ink, the printing suitability, etc., showed that excellent properties could be obtained (see Table 1)

Comparative Example 3

[0081] A biaxially oriented PET film was obtained in a manner similar to that of the Reference Example, except that
a coated layer was not provided. The results of determination of the obtained film (see Table 2) showed that the wa-
terproof adhesive property was quite poor, and not only it was easily delaminated from the interface between PET and
A1 but the adhesive property for printing ink was also poor.
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[0082] As can be seen from the above Examples and Comparative Examples, in a film embodying the present in-
vention, by forming a coated layer controlling the concentration of carboxylic acid to not less than 0.005 and the con-
centration of primary amine to not less than 0.0015, the adhesive property for a deposited layer under highly moist
conditions, particularly in water, and the adhesive property for a printing ink can be remarkably improved.
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Claims

1. A film comprising a base film and a coated layer film formed on at least one surface of the base film, characterized
in that the coated layer film contains a polyester resin, and the polyester resin forming the coated layer contains
a polyfunctional carboxylic acid which is not less than a trivalent acid, and the coated layer film has carboxylic acid
and primary amine groups such that, at a surface thereof, the concentration of carboxylic acid groups [COOH/C
(total)] is at least 0.005 and the concentration of primary amine groups [NH2/C(total)] is at least 0.0015.

2. A film according to claim 1, wherein the base film comprises a polyester resin composition.

3. A film according to claim 1 or 2, wherein 0.01% to 30% by weight of a mixture of film forming constituents forming
the coated layer is a melamine compound.

4. A film according to any preceding claim, wherein the coated layer is formed from a mixture of film forming constit-
uents, which mixture is composed of a polyester resin and a melamine compound, and the weight ratio of the
polyester resin to the melamine compound in the mixture is in the range of 99/1 to 80/20.

5. A film according to any preceding claim, wherein the polyester resin forming the coated layer has an acid value
of at least 20 KOH mg/g.

6. A film according to any preceding claim, wherein the amount of any sulfonic groups contained in a molecule of the
polyester resin forming the coated layer is not more than 0.5 mol%.

7. A film according to any preceding claim, wherein the polyester resin forming the coated layer is derived from a
polyfunctional carboxylic acid which is selected from trimellitic acid, trimellitic anhydride, pyromellitic acid, pyrom-
ellitic anhydride, 4-methylcyclohexane-1,2,3-tricarboxylic acid, trimesic acid, 1,2,3,4-butanetetracarboxylic acid,
1,2,3,4-pentanetetracarboxylic acid, 3,3',4,4'-benzophenonetetracarboxylic acid, cyclopentanetetracarboxylic ac-
id, 2,3,6,7-naphthalenetetracarboxylic acid, 1,2,5,6-naphthalenetetracarboxylic acid, ethylene glycol bistrimelli-
tate, 2,2',3,3'-diphenyltetracarboxylic acid, thiophene-2,3,4,5-tetracarboxylic acid and ethylenetetracarboxylic ac-
id.

8. A film according to claim 7, wherein the polyester resin forming the coated layer contains a trimellitic acid.

9. A film according to any preceding claim, wherein the glass transition temperature of the polyester resin forming
the coated layer is in the range of 0°C to 80°C.

10. A film according to any preceding claim, wherein the thickness of the coated layer is in the range of 0.001 to 1µm.

11. A film according to any preceding claim, wherein the coated layer has a surface, which surface has a surface
roughness parameter Rt/Ra in the range of 10 to 50.

12. A film according to any one of claims 2 to 11, wherein the polyester resin composition forming the base film has
a carboxylic acid content of at least 37 eq/t.

13. A film according to any preceding claim, further comprising a layer of a metal or a metal oxide provided on the
coated layer.

14. A film according to claim 13, wherein the layer of a metal or a metal oxide is provided by deposition.

15. A film according to any preceding claim, further comprising a layer of an ink provided on the coated layer.

16. Use of a film according to any preceding claim in packaging.

17. A process for producing a film comprising the steps of:

applying a coating composition comprising a polyester resin containing a polyfunctional carboxylic acid which
is not less than a trivalent acid on at least one surface of a base film which has not yet been oriented and
crystallized; and



EP 1 092 745 B1

5

10

15

20

25

30

35

40

45

50

55

14

orienting and crystallizing the base film bearing the coated layer by stretching the base film with the coated
layer in at least one direction and heat treating it,
the constitution of the coating composition and the conditions of heat treatment being such as to provide a
coated layer film having carboxylic acid and primary amine groups and in which, at a surface thereof, the
concentration of carboxylic acid groups is at least 0.005 [COOH/C(total)] and the concentration of primary
amine groups is at least 0.0015 (NH2/C(total)].

18. A process according to claim 17, wherein the base film comprises a polyester resin composition.

19. A process according to claim 17 or 18, wherein 0.01% to 30% by weight of a mixture of film forming constituents
forming the coated layer is a melamine compound.

20. A process according to any one of claims 17 to 19, wherein the polyester resin forming the coated layer has an
acid value of at least 20 KOH mg/g.

21. A process according to any one of claims 17 to 20, wherein the amount of any sulfonic group contained in a
molecule of the polyester resin forming the coated layer is not more than 0.5 mol%.

22. A process according to any one of claims 17 to 21 wherein the polyester resin forming the coated layer is dervived
from a polyfunctional carboxylic acid which is selected from trimellitic acid, trimellitic anhydride, pyromellitic acid,
pyromellitic anhydride, 4-methylcyclohexane-1,2,3-tricarboxylic acid, trimesic acid, 1,2,3,4-butanetetracarboxylic
acid, 1,2,3,4-pentanetetracarboxylic acid, 3,3', 4, 4'-benzophenonetetracarboxylic acid, cyclopentanetetracarbox-
ylic acid, 2,3,6,7-naphthalenetetracarboxylic acid, 1,2,5,6-naphthalenetetracarboxylic acid, ethylene glycol bistri-
mellitate, 2,2',3,3'-diphenyltetracarboxylic acid, thiophene-2,3,4,5-tetracarboxylic acid and ethylenetetracarboxylic
acid.

23. A process according to any one of claims 17 to 22, wherein the polyester resin forming the coated layer contains
a trimellitic acid.

Patentansprüche

1. Folie, umfassend einen Basisfilm und einen auf zumindest einer Oberfläche des Basisfilms ausgebildeten Über-
zugsschichtfilm, dadurch gekennzeichnet, dass der Überzugsschichtfilm ein Polyesterharz umfasst, dass das
die Überzugsschicht bildende Polyesterharz eine polyfunktionelle Carbonsäure enthält, die eine nicht weniger als
dreiwertige Säure ist und dass der Überzugsschichtfilm Carbonsäure- und primäre Aminogruppen aufweist, sodass
auf seiner Oberfläche die Konzentration von Carbonsäuregruppen [COOH/C(gesamt)] zumindest 0,005 und die
Konzentration von primären Aminogruppen [NH2/C(gesamt)] zumindest 0,0015 beträgt.

2. Folie nach Anspruch 1, worin der Basisfilm eine Polyesterharzzusammensetzung umfasst.

3. Folie nach Anspruch 1 oder 2, worin 0,01 bis 30 Gew.-% eines Gemischs aus filmbildenden Bestandteilen, die die
Überzugsschicht bilden, eine Melaminverbindung sind.

4. Folie, nach einem der vorangegangenen Ansprüche, worin die Überzugsschicht aus einem Gemisch aus filmbil-
denden Bestandteilen gebildet ist, wobei das Gemisch aus einem Polyesterharz und einer Melaminverbindung
besteht und das Gewichtsverhältnis zwischen dem Polyesterharz und der Melaminverbindung im Bereich von 99:
1 bis 80:20 liegt.

5. Folie nach einem der vorangegangenen Ansprüche, worin das die Überzugsschicht bildende Polyesterharz eine
Säurezahl von zumindest 20 mg KOH/g aufweist.

6. Folie nach einem der vorangegangenen Ansprüche, worin die Menge an Sulfogruppen, die pro Molekül des die
Überzugsschicht bildenden Polyesterharzes enthalten sind, nicht größer als 0,5 Mol-% ist.

7. Folie nach einem der vorangegangenen Ansprüche, worin das die Überzugsschicht bildende Polyesterharz von
einer polyfunktionellen Carbonsäure abgeleitet ist, die aus Trimellithsäure, Trimellithsäureanhydrid, Pyromellith-
säure, Pyromellithsäureanhydrid, 4-Methylcyclohexan-1,2,3-tricarbonsäure, Trimesinsäure, 1,2,3,4-Butantetra-
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carbonsäure, 1,2,3,4-Pentantetracarbonsäure, 3,3';4,4'-Benzophenontetracarbonsäure, Cyclopentantetracarbon-
säure, 2,3,6,7-Naphthalintetracarbonsäure, 1,2,5,6-Naphthalintetracarbonsäure, Ethylenglykolbistrimellitat, 2,2',
3,3'-Diphenyltetracarbonsäure, Thiophen-2,3,4,5-tetracarbonsäure und Ethylentetracarbonsäure ausgewählt ist.

8. Folie nach Anspruch 7, worin das die Überzugsschicht bildende Polyesterharz eine Trimellithsäure enthält.

9. Folie nach einem der vorangegangenen Ansprüche, worin die Glastemperatur des die Überzugsschicht bildenden
Polyesterharzes im Bereich von 0 °C bis 80 °C liegt.

10. Folie nach einem der vorangegangenen Ansprüche, worin die Dicke der Überzugsschicht im Bereich von 0,001
bis 1 µm liegt.

11. Folie nach einem der vorangegangenen Ansprüche, worin die Überzugsschicht eine Oberfläche aufweist, die einen
Oberflächenrauigkeitsparameter Rt/Ra im Bereich von 10 bis 50 aufweist.

12. Folie nach einem der Ansprüche 2 bis 11, worin die den Basisfilm bildende Polyesterharzzusammensetzung einen
Carbonsäuregehalt von zumindest 37 Äqu./t aufweist.

13. Folie nach einem der vorangegangenen Ansprüche, die weiters eine auf der Überzugsschicht bereitgestellte
Schicht aus einem Metall oder einem Metalloxid umfasst.

14. Folie nach Anspruch 13, worin die Schicht aus einem Metall oder einem Metalloxid durch Abscheidung bereitge-
stellt ist.

15. Folie nach einem der vorangegangenen Ansprüche, die weiters eine auf der Überzugsschicht bereitgestellte
Schicht aus einer Druckfarbe umfasst.

16. Verwendung einer Folie nach einem der vorangegangenen Ansprüche zu Verpackungszwecken.

17. Verfahren zur Herstellung einer Folie, folgende Schritte umfassend:

das Aufbringen einer Beschichtungszusammensetzung, die ein Polyesterharz mit einer polyfunktionellen Car-
bonsäure umfasst, die eine nicht weniger als dreiwertige Säure ist, auf zumindest eine Oberfläche eines Ba-
sisfilms, der noch nicht orientiert und kristallisiert worden ist; und
das Orientieren und Kristallisieren des die Überzugsschicht tragenden Basisfilms durch Recken des Basisfilms
mit der Überzugsschicht in zumindest eine Richtung und Wärmebehandlung desselben,

wobei die Beschaffenheit der Beschichtungszusammensetzung und die Bedingungen der Wärmebehand-
lung so gewählt sind, dass ein Überzugsschichtfilm mit Carbonsäure- und primären Aminogruppen bereitgestellt
wird, und worin auf einer dessen Oberflächen die Konzentration von Carbonsäuregruppen zumindest 0,005
[COOH/C(gesamt)] und die Konzentration von primären Aminogruppen zumindest 0,0015 [NH2/C(gesamt)] be-
trägt.

18. Verfahren nach Anspruch 17, worin der Basisfilm eine Polyesterharzzusammensetzung umfasst.

19. Verfahren nach Anspruch 17 oder 18, worin 0,01 bis 30 Gew.-% eines Gemischs aus filmbildenden Bestandteilen,
welche die Überzugsschicht bilden, eine Melaminverbindung sind.

20. Verfahren nach einem der Ansprüche 17 bis 19, worin das die Überzugsschicht bildende Polyesterharz eine Säu-
rezahl von zumindest 20 mg KOH/g aufweist.

21. Verfahren nach einem der Ansprüche 17 bis 20, worin die Menge an Sulfogruppen, die pro Molekül des die Über-
zugsschicht bildenden Polyesterharzes enthalten sind, nicht größer als 0,5 Mol-% ist.

22. Verfahren nach einem der Ansprüche 17 bis 21, worin das die Überzugsschicht bildende Polyesterharz von einer
polyfunktionellen Carbonsäure abgeleitet ist, die aus Trimellithsäure, Trimellithsäureanhydrid, Pyromellithsäure,
Pyromellithsäureanhydrid, 4-Methylcyclohexan-1,2,3-tricarbonsäure, Trimesinsäure, 1,2,3,4-Butantetracarbon-
säure, 1,2,3,4-Pentantetracarbonsäure, 3,3',4,4'-Benzophenontetracarbonsäure, Cyclopentantetracarbonsäure,
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2,3,6,7-Naphthalintetracarbonsäure, 1,2,5,6-Naphthalintetracarbonsäure, Ethylenglykolbistrimellitat, 2,2',3,3'-
Diphenyltetracarbonsäure, Thiophen-2,3,4,5-tetracarbonsäure und Ethylentetracarbonsäure ausgewählt ist.

23. Verfahren nach einem der Ansprüche 17 bis 22, worin das die Überzugsschicht bildende Polyesterharz eine Tri-
mellithsäure enthält.

Revendications

1. Film comprenant un film de base et un film formant couche enduite formé sur au moins une surface de film de
base, caractérisé en ce que le film formant couche enduite contient une résine de polyester et la résine de
polyester formant la couche enduite contient un acide carboxylique polyfonctionnel qui n'est pas inférieur à un
acide trivalent et le film formant couche enduite a des groupes acides carboxyliques et amines primaires de façon
que, à une surface, la concentration des groupes acides carboxyliques [COOH/C(total)] soit d'au moins 0,005 et
la concentration des groupes amines primaires [NH2/C(total)] soit d'au moins 0,0015.

2. Film selon la revendication 1, où le film de base comprend une composition de résine de polyester.

3. Film selon la revendication 1 ou 2, où 0,01% à 30% en poids d'un mélange des constituants formant le film formant
la couche enduite est un composé de mélamine.

4. Film selon toute revendication précédente, où la couche enduite est formée à partir d'un mélange des constituants
formant le film, lequel mélange se compose d'une résine de polyester et d'un composé de mélamine et le rapport
pondéral de la résine de polyester au composé de mélamine dans le mélange est dans la gamme de 99/1 à 80/20.

5. Film selon tou te revendication précédente, où la résine de polyester formant la couche enduite a un indice d'acide
d'au moins 20 KOH mg/g.

6. Film selon toute revendication précédente, où la quantité de tous les groupes sulfoniques contenus dans une
molécule de la résine de polyester formant la couche enduite n'est pas supérieure à 0,5% en moles.

7. Film selon toute revendication précédente, où la résine de polyester formant la couche enduite est dérivée d'un
acide carboxylique polyfonctionnel qui est sélectionné parmi acide trimellitique, anhydride trimellitique, acide py-
romellitique, anhydride pyromellitique, acide 4 - méthylcyclohexane-1,2,3-tricarboxylique, acide trimésique, acide
1,2,3,4-butanetétracarboxylique, acide 1,2,3,4-pentane-tétracarboxylique, acide 3,3',4,4'-benzophénonetétracar-
boxylique, acide cyclopentanetétracarboxylique, acide 2,3,6,7-naphtalènetétracarboxylique, acide 1,2,5,6-naph-
talènetétracarboxylique, éthylène glycol bistrimellitate, acide 2,2',3,3' -diphényltétracarboxylique, acide thiophène-
2,3,4,5-tétracarboxylique et acide éthylènetétracarboxylique.

8. Film selon la revendication 7, où la résine de polyester formant la couche enduite contient un acide trimellitique.

9. Film selon toute revendication précédente, où la température de transition vitreuse de la résine de polyester formant
la couche enduite est dans la gamme de 0°C à 80°C.

10. Film selon toute revendication précédente, où l'épaisseur de la couche enduite est dans la gamme de 0,001 à 1 µm.

11. Film selon toute revendication précédente, où la couche enduite a une surface, laquelle surface a un paramètre
de rugosité de surface Rt/Ra dans la gamme de 10 à 50.

12. Film selon l'une quelconque des revendications 2 à 11 où la composition de résine de polyester formant le film de
base a une teneur en acide carboxylique d'au moins 37 eq/t.

13. Film selon toute revendication précédente, comprenant de plus une couche d'un métal ou d'un oxyde de métal
prévu sur la couche enduite.

14. Film selon la revendication 13, où la couche d'un métal ou d'un oxyde de métal est formée par dépôt.

15. Film selon toute revendication précédente, comprenant en plus une couche d'une encre prévue sur la couche
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enduite.

16. Utilisation d'un film selon toute revendication précédente dans l'emballage.

17. Procédé de production d'un film comprenant les étapes de :

appliquer une composition de revêtement comprenant une résine de polyester contenant un acide carboxyli-
que polyfonctionnel qui n'est pas moins qu'un acide trivalent sur au moins une surface d'un film de base qui
n'a pas été orienté et ni cristallisé ; et
orienter et cristalliser le film de base portant la couche enduite par étirage du film de base avec la couche
enduite dans au moins une direction et son traitement thermique,
la constitution de la composit ion de revêtement et les conditions du traitement thermique étant telles que cela
produise un film formant couche enduite ayant des groupes acides carboxyliques et amines primaires et où,
à une surface, la concentration des groupes acides carboxyliques est d'au moins 0,005 [COOH/C(total)] et la
concentration des groupes amines primaires est d'au moins 0,0015 [(NH2/C(total)].

18. Procédé selon la revendication 17, où le film de base comprend une composition de résine de polyester.

19. Procédé selon la revendication 17 ou 18, où 0,01% à 30% en poids d'un mélange des constituants formant le film
formant la couche enduite est un composé de mélamine.

20. Procédé selon l'une quelconque des revendication 17 à 19, où la résine de polyester formant la couche enduite
a un indice d'acide d'au moins 20 KOH mg/g.

21. Procédé selon l'une quelconque des revendications 17 à 20, où la quantité de tout groupe sulfonique contenu
dans une molécule de la résine de polyester formant la couche enduite ne dépasse pas 0,5% en moles.

22. Procédé selon l'une quelconque des revendications 17 à 21, où la résine de polyester formant la couche enduite
est dérivée d'un acide carboxylique polyfonctionnel qui est sélectionné parmi acide trimellitique, anhydride trimel-
litique, acide pyromellitique, anhydride pyromellitique, acide 4-méthylcyclohexane-1,2,3-tricarboxylique, acide tri-
mésique, acide 1,2,3,4-butanetétracarboxylique, acide 1,2,3,4-pentane-tétracarboxylique, acide 3,3',4,4'-ben-
zophénonetétracarboxylique, acide cyclo - pentanetétracarboxylique, acide 2,3,6,7 -naphtalène-: tétracarboxyli-
que, acide 1,2,5,6-naphtalènetétracarboxylique, éthylène glycol bistrimellitate, acide 2,2',3,3'-diphényltétracar-
boxylque, acide thiophène-2,3,4,5-tétracarboxylique et acide éthylènetétracarboxylique.

23. Procédé selon l'une quelconque des revendications 17 à 22, où la résine de polyester formant la couche enduite
contient un acide trimellitique.
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