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54) FEUILS ADHESIFS SENSIBLES A LA PRESSION
54) PRESSURE-SENSITIVE ADHESIVE FILMS

(57) Feuils adhésifs sensibles a la pression, auto-adhéesifs,
presentant une force satisfaisante d’adhérence lors de
leur application, pouvant posseder toute valeur souhaitee
de force d adhé€rence et demontrant une force de blocage
satistaisante. Ces feuils sont particulicrement appropri€s
en tant que couche adhesive sensible a la pression dans
un film ¢€tirable d’emballage de palettes. Un de ces feuils
adhesifs est constitu¢ par un poly¢thylene lin€aire de
faible densit¢ posseédant un MFR de 0,1 a 10g/10 min et

une densité de 0.884 4 0.910 g/cm3. [, autre est constituée
par une composition de reésine de polyéthylene consistant
en un melange d’un ingredient A (un polyethylene
lin¢aire de faible densité¢ possedant un MFR de 0,1 a

10g/10 min et une densité¢ de 0,890 a 0,940 g/cm3) et
d’un ingrédient B (polyé€thylene lin¢aire de faible densite
possedant un MIFR de 0,1 a 50g/10 min, qui, lorsqu’on
I’analyse par calorimétrie a compensation de puissance
(DSC), produit une courbe de fusion dans laquelle la
temperature terminale de fusion déterminée a partir
d’une créte de fusion extrapolée est €gale ou inferieure a
98 °C) dont la teneur est ¢gale ou mnferieure a 80 % en

poids et la densite situee entre 0,884 et 0,910 g/cm3.

l*l Industrie Canada  Industry Canada

O

(57) Pressure-sensitive adhesive films each of which 1s
self-tacky, has a satisfactory strength of tackiness when
applied to itself, can have any desired value of tack
strength, and has satisfactory blocking resistance. The
films are especially switable for use as a pressure-
sensitive adhesive layer 1n a pallet stretched f1lm. One of
the pressure-sensitive adhesive f1lms 1s made of a linear
low-density polyethylene having an MEFR of 0.1 to

10 ¢/10 min and a density of 0.884 to 0.910 g/cm3. The
other 1s made of a polyethylene resin composition which
1s a blend of mmgredient A (a linear low-density
polyethylene having an MFR of 0.1 to 10 g/10 min and a

density of 0.890 to 0.940 g/em>) and ingredient B (a
linear low-density polyethylene which has an MFR of
0.1 to 50 g/10 min and, upon analysis by differential
scanning calonimetry (DSC), gives a melting curve 1n
which the melting termination temperature determined
from an extrapolated melting peak 1s 98 °C or lower) and
has a content of mmgredient B of 80 wt.% or lower and a

density of 0.884 to 0.910 g/cm3.
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Abstract

A tacky'film.ia'prgvided.which 1s self-tacky, has a
satisfactory tack strength when adhered to itself , €¢an have any
desired tack strength, and has satisfactoryblocking resistance.

In particular, a tacky film suitable for use as a tacky laver
of a pallet stretch film i1s provided.

A tacky film comprising a linear low-density
peolyethylene having an MFR of from 0.1 to 10 g/10 min and a
density of from 0.884 to 0.910 g/cm’; or a tacky £ilm comprising
a polyethyvlene resin composition which 1s a resin composition
obtained by blending ingredient A [a linear low-density
polyethylene having an MFR of fxom 0.1 to 10 g/10 min and a
density of from 0.890 to 0.940 g/cm’] with ingredient B [a linear
low—density polyethylene having an MFR of from 0.1 to 50 g/10
min and giving, in differential scanning calorimetry (DSC), a
melting peak whose extrapolated melting termination
temperature is 98°C or lower] and which has an ingredient B
content of 80% by weight or lower and a density of from 0.884

to 0.910 g/am’.
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Description

TACKY FILM

5 Technical Field

The present invention relates to a tacky film. Moﬁ:e
particularly, the invention relates to a tacky film which is
self—-tacky, has a satisfactory tack st:ceng‘t..h when adbered to
itself, can have any desired tack strength, and has satisfactory

10 blocking resistance. The invention further relates to a tacky
film suitable for use as one or more tacky layers (the innermost

tacky layer and/or the outermost tacky layerxr) of a pallet

stretch f£ilm.

15 Background Art

A typical layer constitution of pallet stretch films
is a three-layer structure employing a "copolymer of ethylene
and vinyl acetate (hereinafter abbreviated as "EVA")"
containing a pressure-sensitive adhesive as the inner layer and

20 the outer layer and a "linear low-density polyethylene
(hereinafter abbreviated as "LILDPE") as the interlayer. For
example, in forming a blown £film having themultilayer structure,
both edges of the £film are cut off to sel;arate the £ilm into
two sheets, which are wound on paper tubes. The film which has

25 been thus cut off is pelletized again and then blended with an
LLDPE and this blend is introduced as 1t is into the hopper of

amolding machine for the interlayer and used in £ilm production.
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'The incorporation of the reclaimed pellets into the LLDPE

results in a film strength decrease of about 20%. This is

because an EVA has come into the reclaimed pellets. There is
hence a desire for a f£ilm not containing an EVA, i.e., a

maltilayer £film in which all the layers axe constituted of an

LLDPE.

The tacky layers comprising an EVA contain a

pressure-sensitive adhesive, and expensive materials are

currently used, such as a ligquid polybutene, sorbitan oleate,

diglycerol diocleate, and the like. The degree of tackiness

varies depending on applications, ranging from "strong

tackiness" through "ordinary tackiness” to "weak tackiness’.
Although the pressure—-sensitive adhesives shown above are used
in combination in order to obtain a target tack strength, it
is necessary in this case to change the incorporation amocunts
of the pressure—sensitive adhesives, etc. There has hence been

a problem that various pressure-sensitive adhesave

masterbatches should be used. Besides having this pxroblem,

these pressure-sensitive adhesives are expensive.
Consecquently, there also is a desire for the development of a
tacky £film to which a target tack strength can be easily imparted
without using any of those pressure-sensitive adhesives.
Objects of the invention are to provide a tacky £ilm
satisfving the desire. Specifically, a first object of the
invention is to provide a tacky film centaining none of the
pressure-sensitive adhesives enumerated above, i1.e., to

provide a tacky £ilm which is a £ilm having self-tackiness, has
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a satisfactory tack stiength when adhered to itself, can be
easily made to have any desired tack strength, and has
satisfactory blocking resistance. A second object 1s to
provide a tacky film which i=s especially suitable for use as
5 ocne or more tacky lavers (the innermost tacky layer and/or the
ocutermost tacky layer) of a pallet stretch f£ilm.
The present inventors made intensive studies in orxrder

to obtain the desired tacky £ilm. As a result, they have found

that the desired tacky film is cobtained

10 - by using a linear low-density polyethylene having
specific properties and forming it into a film, or
- by using a composition which is a resin composition
obtained by blending in a specific proportion two
linear low-density polyethylenes having Qpecific

15 properties and which has a density within a specific

range and forming the compesition into a film.

The invention has thus been completed.

Disclosure of the Invention

20 Namely, a feature of the invention (a matter specifying
the invention) resides in
"a tacky film comprising a linear low-density
polyethylenefhaving'an]MERtmE1hﬂmnCLJ~tm:lO g/10 min
and‘a density of from 0.884 to 0.910 g/cm" .
25 Ancther feature of the invention (another matter
specifying the invention) resides in

"a tacky film comprising a polyethylene resin

] ¢ P, & & i SO & Yl o o] Sl By P s p &
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composition which 1s a composition obtained by blending
ingredient A shown below with ingredient B shown below
and which has an ingredient B content of 80% by weight
or lower and a density of from 0.884 to .0-910 g/cm’,
ingredient A: a linear low-density polyethylene
having the following properties (1) and (2);
(1) to have an MFR of from 0.1 to 10 g/10 min,
(2) to have a density of from 0.890 to 0.940
g/cm’,
ingredient B: a linear low-density polyethylene
having the following properties (3) and (4);
(3) to have an MFR of £fxom 0.1 to 50 g/10 min,
(4) to give, in differential scanning
calorimetry (DSC), a melting peak whose extrapolated

melting termination temperature is 98°C or lowexr'".

Brief Description of the Drawing

Fig. 1 is adiagrammatic view which shows a "180" peeling
tack strength measuring methed" and is used for i1llustrating
a method of measuring the "180° peeling tack strengths" of the

tacky £films obtained in Examples according to the invention and

Comparative Examples.

Best Mode for Carrying Out the Invention
The tacky film comprising a polyethylene resin
composition according to the invention can be made to fully

exhibit its performances even when used alone as a film.
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However, when a multilayer film is formed using the tacky £ilm
of the invention as one layer and a polyethylene resin lavyer
as another layer, then thismultilayer film exhibits even better
performances from the standpeints of tear strength, ete., when
usad as a pallet stretch film.

The term "multilayer film comprising the tacky £ilm of
the invention as one layer and a polyethylene resin laver as
another layer" means that when the film layver according to the
invention is present as the innexrmost layer and/or the ocutermost
laver of the multilayer film, then this multilayer film may
contain one or more other layers made of one or more other
polyethylene resins.

As long as the objects of the 1nvention are accomplished,
a layer consisting of the tacky film of the invention need not
be formed over the whole surface of the multilayer £31m.
Consequently, such a2 multilayexr f£ilm is included in the
invention.

In the best embodiment of the tacky film according to
the invention, a polyethylene resin composition is used which
is a composition comprising

- ingredient A "a linear low-density polyethylene

.having a specific MFR and a specific density" and

- ingredient B "a linear low-density polyethylene

having a specific MFR and giving, in differential

scanning calorimetry (DPSC), a melting peak having a

specific extrapolated melting termination

temperature"”
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and havaing a specific density and in which ingredient A has been
blended with ingredient B in any desired proportion within a
range in which the ingredient B content in the compésition does
not exceed 80% by weight. By thus blending ingredient A with
ingredient B in any desired proportion within the specific range,
a tacky £film can be provided which has any desired tack strength
in the range of from "weak tackiness" to "strong tackiness'".

Ingredient A can be used alone. In j!:his case, a tacky
film having any desired tack strength in the range of from "weak
tackiness" to "ordinary tackiness'" can be p'rovid.ed, and this
also 1s a preferred mode of the invention. However, in the case
of using ingredient A alone, it is necessary to employ a linear
lew-density peolyvethvlene having a specific density as in the
case of the composition described above obtained by blending
ingredient A with ingredient B.

A detailed explanation will be given below on each of
the linear low—~density polyvethylenes specified i1n the 1nvention,
processes for producing the same, film formation, etc.

1. Property Values of Linear Low-Density Polyethylenes
1-1 Ingredient A

The linear low-density pelyethyvlene used as ingredrent
A in the invention should have the following properties (1) and
(2) . .

(1) To have an MFR (melt flow rate) in accordance with JIS-
K7210 of "from 0.1 to 10 g/10 min". The MFR thereof is
preferably frc;am 0.3 to 8 g/10 min, more preferably from 0.5 to

6 g/10 min. Values of the MFR exceeding "1l0 g/10 min" are
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undesirable i1in that heat resistance and film strength decrease

and £film formation becomes unstable. Conversely, values of the

MFR lower than "0.1 g/10 min" are undesirable in that the results

are an elevated resin pressure and reduced extrudability.

5 (2) To have a density in accordance with JIS-K7112 of "from 0.880
to 0.940 g/cm”". The density thereof is preferably from 0.894
to 0.935 g/am’. Values of the density exceeding "0.940 g/cm’"
are undesirable in that self-tackiness becomes poor, resulting
in a reduced tack strength between films. Values of the density

10 lower than "0.890 g/cm’" are undesirable in that the result is
an increased tack strength, 1.e., strong tackiness, and this
is counter to the invention's spirit of obtaining "f£ilms ranginé
from weak tackiness to strong tackiness" using two linear
low-density polyethylenes.

15 On the other hand, in the case where ingredient A 1s
used alcone in the invention, the density should be "from 0.884
to 0.910 g/cm®'. Densities thereof exceeding "0.910 g/cm’" are
undesirable in that self-tackiness becomes poor, resulting in
a reduced tack strength between films. Values of the density

20 lower than "0.884 g/cm’” are undesirable in that blocking
becomes severe and the filx-ns are not peeled from each other.
1-2 Ingredient B

The linear low-density polyethylene used as ingredient
B in the invention should have the following properties (3) and

25 (4) .
(3) To have an MFR (melt flow rate) in accordance with JIS-

K7210 of "from 0.1 to 50 g/10 min". The MFR thereof is
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preferably from 0.3 to 45 g/10 min, more preferably frxom 0.5
to 40 g/10 min. Values of the MFR exceeding "50 g/10 min" are
undesirable in that heat resistance and £film strength decrease
and film formation becomes unstable. Conversely, values of the
MFR lJower than "0.1 g/10min" are undesirable in that the results
are an elevated resin pressure, reduced extrudability, and the
generation of hard spots to give a film having an impaired
appearance.
(4) To give, in differential scanning calorimetry (DSC), a
melting peak whose extrapolated melting termination
temperature is "98°C or lower". The extrapolated melting
termination temperature is preferably 95°C or lower. Values
of the extrapolated melting teminatic;n temperature exceeding
"98°C" are undesirable in that this ingredient ﬁ, when blended
with ingredient A, reduces the tack strength.
1-3 In the case where a composition obtained by blending the
ingredient A with the ingredient B is used in the invention,
the density of this composition should be within the following
range .

To have a density in accordance with JIS-K7112 of "from
0.884 to 0.910 g/cm’® . Values of this density exceeding "0.910
g/cm’" are undesirable in that self-tackiness becomes poor,
resulting in a reduced tack strength between £films. Values of
the density lower than "0.884 g/am’" are undesirable in that
blocking becomas severe and the films are not peeled £from each
other.

As leng as ingredient A has a density within the range
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shown above, this ingredient A caxi be used alone without the
necessity of bleﬁding ingredient B therewith, as stated above.
This is preferred in obtaining "a film which is weakly tacky
to ordinarily tacky".
5 1-4 Proportion of Ingredient A to Ingredient B
In the case of using a composition obtained by blending
the ingredient A with the ingredient B in the invention, the
proportion of the linear low-density polyethylene as this
ingredient A to the linear low-density polyethyvlene as this
10 ingredient B should be such that the content of ingredient B
in the composition is "80% by weight or lower''. Ingredient B
contents in the composition exceeding "80% by weight" are
vndesirable in that blocking occurs between £films and the £ilms
are not peeled from each other.
15 2. Processes for Producing Linear Low—=Density Polyethylenes
Processes for producing the linear low~density
polyethylenes to be used in the invention are not parxticularly
limited as long as the polyethylenes have the shape and propexty
values shown above, and any desired obvious means
20 (polymerization catalyst, polymerization method, etc.) can be
employed.
For example, examples of polymerization catalysts
include Ziegler catalysts (i.e., catalysts based on a
combination of a supported or unsupported, halogen—-containing
25 titanium compound and an organcdaluminum compound), Phillips
catalysts (i.e., catalysts based on supported chromium (Cr*®")

oxide), and Kaminsky catalysts (i.e., catalysts based on a
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combination of a supported or unsupported metallocene compound
and an organcaluminum compound, especially an aluminoxane) .

Examples of polymerization methods include the slurry
method, vapor—-phase fluidized-bed metheod (e.g., the method
described in Unexamined Published Japanese Patent Application
No. 59-23011), and solution methed which are conducted in the
presence of those catalysts, and further include the haigh-
pressure pulk polymerization method conducted at a pressure of
200 kg/em® or higher and a polymerization temperéture of 100°C
or higher. |

The linear low—density polvethylenes for use in the
invention desirably have a relatively narxrow molecular we:i.ghé
distribution because linear low-density pelyethylenes havang
a wide molecular weight distribution give a £ilm having a rough
surface, impaired self-tackiness, and reduced tack strength.

In particular, use of a Kaminsky catalys=t is preferred because
a linear low-density polyethylene having a narrow molecular
weight distribution is obtained therewith.

Specific examples of production processes include the
methods described in Unexamined Published Japanese Patent
Applications Nos. 58-19309, 59-95292, 60-35005, 60-35006,
60-35007, 60-35008, 60-35009, 61-130314, and 3-163088,
European Patent Publication 420,436} U.S. Patent 5,055,438,
Internaticnal Publication WO 91/04257, etec. Namely, the
examples include use of a metallocene catalyst or a
metallocene/aluminoxane catalyst and "a method in which

ethyvlene as the major ingredient is copolymerized with an
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a-olefin having 3 to 18 caxbon atoms as a minor ingredient using
a catalyst comprising a metallocene compound and a compound
which reacts with the metallocene catalyst to become a stable
ion" such as those described, e.qg., in International
Publication WO 92/07123, etec.

The c-olefin used as a comonomer is a l-olefin having
3 to 18 carbon atoms. Examples thereof include propylene,
l1-butene, l-pentene, l—-hexena, l-octene, l-heptene, 4-
methylpentene-l, 4-methylhexene-l, 4,4-dimethylpentene-1,
and the like.

These d-clefins for use as a comonomer need not be used
alone, and copolymers with two or more comonomers, such as
terpolymers, also are included as preferred embodiments in the
invention.

3. Processes for Producing Tacky Film

Tn an embodiment of the invention, two linear low-
density polvethylenes (ingredient A and ingredient B) are
blended with each other in any desired proportion within the
specific range shown above, whereby a resin compesition for
tacky films is obtained which has any (desired) tack strength.

A tacky film can be produced £rom this resin composition
by bleanding the linear low-density polyethylene of ingredient
A with the linear low-density polyethylene of ingredient B in
the specific proportion according to the same method as in a
process for producing ordinary resin compositions and then
forming the composition into a f£ailm.

For example, a technique can be employed which
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.vl

comprises dry-blending the linear low-density polyethylene of
ingredient A with the linear low-density polyethylene of
ingredient B beforehand, introducing the blend as it is into

the hopper of a film-forming machine, and forming the blend into

" a £ilm. Another usable technique comprises melt-kneading the

polyethylenes with an extruder, Brabender Plastograph, Banbury
mixer kneader blender, or the like, pelletizing the blend by
an ordinarily used method, and then forming the pellets into
a f£film.

Auxiliary additive ingredients generally used for
resin compositions, such as, e.g., antioxidants (pheﬁolic and
phosphorus compound antioxidants are especially preferred),
antiblocking agents, slip agents, heat stabilizers,
ultraviolet absorbers, neutralizing agents, antifoggling
agents, colorants, antibacterial agents, and/or adhesives, can
be incorporated 1nto each of ingredient A alone (when ingredient
A is not blended with ingredient B) and a composition obtained
by blending ingredient A with ingredient B. The linear
low-density polyethylene(s) containing such aﬁxiliaxy
additives can be fomed.into a film to thereby obtain a tacky
£film. This film alsc is included in the i1nvention.

Furthermore, a polymer obtained using other
ccpolymerizable monomer (s) , e.g., a high-pressure low-density
peolyethylene, a linear low-density polyethylene, or the like,
can be incorporated in such a degree as not to impair the effects
of the invention, i.e., in an amount of from 5 to 30% by weight

based on the total weight of ingredient A alone (when ingredient
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A is not blended with ingredient B) or a composition obtalned
by blending ingredient Awith ingredientB. Films obtained from
such resin compositions are also include§. in the invention.
4. Formation of Single—-lLayer Film and Multilayer Film

Ingredient A alone according to the invention (when
ingredient A is not blended with ingredient B) or a composition
obtained by blending ingredient A with ingredient B i1is formed
into a film, and this £ilm alone or a laminate thereof with
another polyethylene resin can be used as a pallet stretch film.

In the case where a layer of either :i;ngredient A alone
(when ingredient A is not blended with ingredient B) ox a
composition obtained by blending ingredient A with ingredient
B is laminated to a layer of another polyethylene resin in the
invention, the formation or laminating of these layers can be
one suitable for purposes. Namaely, the film formation or
laminating can be conducted according to conventional methods
for forming a multilayer film. For example, use can be made,
for example, of a method in which the layers each in a f£film form
are separately formed beforehand and are then bonded and
laminated to each other or amethod in which the layers are formed
and laminated in the same step by extrusion.

In the case of producing a film by the former methed,
examples of usable techniques include air—-cooling film blowing,
two-stage air-cooling film blowing, T-die film formation,
water-cooling £ilm blowing, and the like. As the latter
extrusion method, use can be made of extrusion laminating, drvy

laminating, sandwich laminating, coextrusion (including
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coextrusion in which an adhesive layer is not formed,
coextrusion in which an adhesive layer is fozmed,‘ and
coextrusion in which an adhesive resin 1s incozp;ora.ted) , or the
1ike. In the invention, various multilayer films can be
ocbtained by any of those methods.

A typical embodiment of the pallet stretch film
according to the invention has a £ilm constitution having either
a layer of ingredient A alone (when ingredient A is not blended
with ingredient B) or a layer of a resin obtained by blending
ingredient A with ingredient B as the inneﬁost layer or
outermost laver or as each of the innermost and cutermost layers,
because the ingredient A layer and the resin layexr each has
self-tackiness, can be easily made to have any desired tack
strength, is usable in various applications ranging from strong

tackiness to weak tackiness, and has satisfactory blocking

resistance.

Also in the case where ingredient A alone (when
ingredient A is not blended with ingredient B) or a composition
obtained by blending ingredient A with ingredient B is formed
alone into a £ilm in the invention, aforementioned techniqﬁas
such as film blowing and T-die £film formation can be employed.
(EXAMPLES)

Next K the invention will be explained below in more
detail by reference to Examples of the invention and Comparative

Examples. Prior to this explanation, detailed explanations

will be given on

. "methods of measuring properties" of the linear low-density
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polyethylenes used in the invention and in the following

Examples and Comparative Examples,

- "methods of evaluating properties" of the films obtained in
the Examples and Comparative Examples, and

5 - "preparation (syntheses) of the linear low-density
polyethyleﬁas" used as "ingredient A" and "ingredient B" in the
Examples and Comparative Examples,

and furthexr on

- means for forming the prepared linear low-density

10 polyethylenes i1nto film.

1. "Methods of Measuring Properties" of Linear Low-Density

Polvethylenes

1-1 MFR: Measurement was made in accordance with JIS-K7210
(180°C, 2.16 kg load).
15 1-2 Density: Measurement was made in accordance with JIS-K7112.

1-3 Extrapolated Melting Termination Temperature 1in

Differential Scanning Caloxrimetry (DSC) :

About S mg of a sample was weighed out from a 100-um

£ilm formed by hot pressing. This sample was set in DSC
20 apparatus RDC 220, manufactured by Seiko Instruments Inc.,
heated to 170°C, kept at this temperature for S minutes, and
then cooled to -10°C at a cooling rate of 10°C/min. Subsequently,
the sample was held for 1 minute and then heated to 170°C at
a heating rate of 10°C/min to make a measurament. Namely, a
25 DSC melting curve was obtained through the heating from -10°C

to +170°C.

In accordance with JIS-K7121, the "extrapoclated
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inelting termination temperature" was determined by extending
the higher~temperature-side base line of the DSC melting curve
toward the lower—-temperature side, drawing a tangent touching
the higher—temperature—side curve of the melting peak at the
point where the gradient was maximum, and taking the temperature
corresponding to the point of intersection of the extension and
the tangent as the "extrapolated melting termination
temperature'’.

2. "Methods of Evaluating Film Properties”

2-=1 "180° Peeling Viscosity Strength”

A f£film formed by £ilm blowing (in the form of two films
whose inner sides were in contact with each other) was cut into
asizeof 100 mm in width by 200 mm in length in a 23°C thermostatic
chamber. The two adherent films were peeled from each other
and then superposaed on each other so that the inner side of one
film came into contact with the ocuter side of the other. A load
of 15 kg was imposed thereon for 5 minutes. The 180° peeling
tack strength was measured with a slip tester (Type HEIDON-
14, manufactured by Shinto Kagaku K.K.) in which a locad of 200
g had been attached to the front end of a smooth plate so that
the smooth plate was movable at a high speed due to the load.

This method of measurement is explained in detail by
reference to Fig. 1. The two superposed films 1 are placed on
a smooth plate 2. The lower film la is fixed, while the upper
£film 1b is nipped by a clip 5. The clip 5 is connected teo a
load cell 3 with a monofilament 4. The clip 5 is placed on a

paper 6 laid on the upper f£ilm la. Subsequently, the smooth
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plate 2 1s moved at a high speed. The maximum strength obt;ined
when the two films 1 were undergoing 180° peéling was taken as
the "180" peeling tack strength value". (Numeral 7 in Fig. 1
denotes a locad.)

5 2=2 "180° Blocking Peel Strength”

A film formed by £film blowing (in the form of two f£films.
whose inner sides were i1in contact with each other) was cut into
asizeoflO0Om inwidthby 200mm in length in a 23°C thezxmostatic
chamber. The 180° blocking peel strength was measured with a

10 slip tester (Type HEIDON-14, manufactured by Shinto Kagaku
K.K.).

Specifically, the films whose i1inner sides are adherant
to each other (which have been kept adherent since £ilm
formation) areplaced on a smooth plate. The lower £filmis fixed,

15 while the uvpper £ilm is nipped by a clip. The clip is connected
te a load cell with a monofilament. As 1n the measurement of
180° paeeling tack strength, the clip is placed on a paper laid
on the upper £film. Subsequently, the smooth plate is moved at
a speed of 150 mm/min. The strength obtained when the two £ilms

20 were undergoing l1l80° peeling was taken as the "180° blocking
peel strength wvalue'.

2—-3 "S@lf-Tackiness"

A film formed by £ilm blowing (in the form of two f£films
whose inner sides are i1in contact with each other) i1is cut into

25 asizeof S0mmin width by 200mm in length in a 23°C thexrmostatic
chamber. After the two adherent films are peeled from each

other, one film is placed so that the outer side faces upward.
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'The other £ilm is held so that the inner side faces downward,
and is then superposed on the film which haé been placed (the
outer side of one film comes into close contact with the inner
side of the other). In this operation, the films are not pressed
>, with fingers, etc. The self-tackiness was evaluated based on
the following criteria.
O: When the overlying film was pulled up, the lower f£film was
also lifted np because the films were adherent to each other.
x: The films were not adherent to each other and the lower film
10 was not lifted up.
("O" means that the films have self-tackiness, while "x" means
that the films do not have self-tackiness.)
3. "Preparation of Linear Low-Density Polyethylenes”
3-1 Synthesis of "PE-1" '
L5 A catalyst was prepared by the method described in
Unexamined Published J apanese Patent ApplicationNo. 61-130314.
Namely, methylaluminoxane manufactured by Toyo Stauffer
Chemical Co., Ltd. was added to 2.0 mmol of
ethylenebis(4,5,6, 7-tetrahydroindenyl) zirconium dichloride
20 in an amcunt 1,000 times by mol the amount of the complex. This
mixture was diluted with toluene to 10 liters to prepare a
catalyst solution.
Next, polymerization was conducted by the following
method. First, a mixture of ethylene and l-hexene was fed to
25 =& continuous reactor of the stirring autociave type having a
capacity of 1.5 liters so as to result in a l1-hexene proportion

of 83% by weight. Subsequently, the pressure inside the reactor
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was held at 1,300 kg/cm”, and a reaction was then conducted at
a temperature of 105°C in the presence of the catalyst.
After completion of the reaction, a linear low~-density
polvethylene was obtained which was an ethylene/l-hexene
5 copolymer having an MFR of 2.2 g/lO min and a density of 0.885
g/ cn® (hereinaftexr, this polyethylene will be referred to as
"PE-1") .
3-2 Synthesis of "PE-2"

Catalyst preparation and polymerization were conducted
10 in the same manners as those for "PE-1" described above, except
that the proportion of l-hexene during poly:qerization and the

polymerization temperature were changed.

As a result, a linear low-density polyethylene was
obtained which was an ethylene/l1-hexene copelymer having an MEFR

15 of 3.5 g/10 min and a density of 0.880 g/cm’ and giving, in
differential scanning caloxrimetry (DSC), a melting peak whose
extrapoclated melting termination temperature was 80°C
(hereinafter, this polyethylene will be referred to as "PE-
2'") .

20 3-3 Synthesis of "PE-3"

Catalyst preparation and polymerization were conducted
in the same manners as those for "PE-1" described above, except
that the proportion of l-hexene during polymerization and the
polymerization temperature were changed.

25 As a result, a linear low—density polyethylene was
obtained which was an ethylene/l-hexene copolymerxr having an MFR

of 3.5 g/10 min and a density of 0.900 g/cm’ and giving, in
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* Nt

differential scanning calorimetry (DSC), a melting peak whose

extrapolated melting texrmination temperature was 100°C
(hereinafter, this polyethyléne will be referred to as "PE-
37).

4. "Film~Forming Method"

Using the linear low-density polyethylenes prepared by
the methods described above, air-cooling film blowing was
conducted under the folleowing forming conditions.

- Forming Conditions
Machine: Air~cooling f£film blowing machine manufactured by

Tomy Co., Ltd.

Screw diameter: 40 mmo

L/D : 24
Temperature : 180°C
Die diameter - 75 mmd
Die lip : 3 mm

Die temperature: 180°C
Blowing ratio : 2.1
Haul-off speed : 9 m/min
Film thickness : 50 um

<EXAMPLE 1>

"pR-1" was used as a linear low-density polyethylene.

This polyvethylene was introduced as it was into the hopper of
the air-cooling film blowing machine to produce a film. This
£ilm was evaluated by the "Methods of Evaluating Film

Properties" described above. The evaluation results are as

chown in Table 1. (This film corrxesponds to the case where
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ingredient A is used alone (ingredient A 1s not blended with
ingredient B) .)
<EXAMPLE 2>

Eighty percents by weight of "PE-1l" as a linear
low~density poiy.thylene of ingredient A was added to and
dry-blended with 20% by weight of "PE-2" as a linear low—~density
polyethylene of ingredient B. Thereafter, the blend was
introduced as it was into the hopper of the air-cooling film
bPlowing machine to produce a film. This film was evaluated by
the "Methods of Evaluating Film Properties" described above.
The evaluation results are as shown in Table 1. The
composition obtained by blending ingredient 'A with ingredi.enﬁ
B had a density of 0.893 g/cm’.

<EXAMPLE 3>

Sixty percents by weight of "PE-1" as a linear low-
density polyethylene of ingredient A was added to and dry-
blended with 40% by weight of "PE-2" as a linear low-—density
polyethvlene of ingredient B. Thereafter, the blend was
introduced as it was into the hopper of the air-cocling film
blowing machine to produce a film. This film was evaluated by
the '"Methods of Evaluating Film Properties" described above.

The evaluation results are as shown in Table 1. The
composition obtained by blending ingredient A with ingredient
B had a density of 0.890 g/cm’.

<EXAMPLE 4>

Forty percents by weight of "PE-1" as a linear low-

density polvethylene of ingredient A was added to and dry-
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blended with 60% by weight of "PE-2" as a linear low~density

polvethylene of ingredient B. Thereafter, the blend was

introduced as it was into the hopper ¢of the air-cooling f£ilm

blowing machine to produce a f£film, This f£film was evaluated by

the "Methods of Evaluating Film Properties" described above.
The evaluation results are as shown in Table 1. The

composition obtained by blending ingredient A with ingredient
B had a density of 0.888 g/cm’.

<EX2MPLE 5>

Twenty-five pexcents by weight of "PE~1l" as a lineax
low—-density polyethylene of ingredient A was added to and
dry-blended with 75% by weight of "PE-2" as a linear low-—-densit.jr
polyethylene of ingredient B. Thereafter, the blend was
introduced as it was into the hopper of the airwéooling film
blowing machine teo produce a £film. This film was evaluated by
the "Methods of Evaluating Film Properties" described above.

The evaluation results are as shown in Table 1. The
composition obtained by blending ingredient A with ingredient
B had a density of 0.885 g/cm’.

<COMPARATIVE EXAMPLE 1>

Ten percents by weight of "PE-1" as a linear low-density

polvethylene of ingredient A was added to and drxry-blended with

90% by weight of "PE-2" as a linear low-density peolyethylene
of ingredient B. Thereafter, the blend was introduced as it
was into the hopper of the air-cooling £film blowing machine to
produce a film. This film was evaluated by the "Methods aof

FEvaluating Film Properties" described above. The evaluation

- 22 -
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results are as shown in Table 1. The composition obtained by

blending ingredient A with ingredient B had a density of 0.883

g/cma.

As apparent from the "Evaluation Results" in Table 1
S which will be given later, the film obtained had a high 180°
blocking peel strength although excellent in 180° peeling tack

strength. This film was less apt to be peeled from itself and

had exceeaedingly pocor workability.

<COMP2ARATIVE EXAMPLE 2>

10 Seventy-five percents by weight of "Novatec LL'" UF420,
manufactured by Japan Polychem Co., Ltd., as a linear low-
density polyethylene of ingredient A was added to and dry-
blended with 25% by weight of "PE-2" as a ls.near low—density
polyethylene of ingredient B. Thereafter, the blend was

15 introduced as it was into the hopper of the airxr-cooling film
blowing machine to preduce a £film. This film was evaluated by
the '"Methods of Evaluating Film Properties" described above.

The evaluation results are as shown in Table 1. The
composition obtained by blending ingredient A with ingredient

20 B had a density of 0.915 g/cm’. As apparxent from the "Evaluation
Results" in Table 1 which will be given later, the 180° peeling
tack strength of the film obtained was toc.low and not on a
practical level, although the film had an excellent 180°

blocking peel strength. Furthexrmore, it had poor self-

25 tackiness.

<COMPARATIVE EXAMPLE 3>

Ten percents by weight of "Novatec LL" UF420,
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manufactured by Japan Polychem Co., Ltd., as a linear low-~
density polyethylene of ingredient A was added to and dry-
blended with 90% by weight of "PE-2" as a linear low-density
polyethylene of ingredient B. Thereafter, the blend was
introduced as it was inte the hopper of the air-cooling film
blowing machine to produce a film. This film was evaluated by
the "Methods of Evaluating Film Properties" described above.
The evaluation results are as shown in Table 1. The
composition obtained by blending ingredient A with ingredient
B had a density of 0.885 g/cm’.

As apparent from the "Evaluation Results” in Table 1
which will be given later, the film obtained had a high 180°
blocking peel strength although excellent in 180° peeling tack
strength. This £film was less apt to be peeled from itself and
had exceedingly poor workability.
<COMPARATIVE EXAMPLE 4>

"Novatec LL" UF420, manufactured by Japan Polychem Co.,
Ltd., was used as a linear low-density polyethylene of
ingredient A. This polyethylene was introduced as it was into
the hopper of the air-cooling film blowing machine to produce
a film. This film was evaluated by the "Methods of Evaluating
Film Properties' described above. The evaluation results are
as shown in Table 1. This f£ilm corresponds to the case where
ingredient A is used alone (ingredient A is not blended with
ingredient B) . The ingredient A has a density of 0.925 g/cm’.

As apparent from the "Evaluation Results” in Table 1

which will be given later, the 180° peeling tack strength of
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the film obtained was too low and not on a practical level,
although the film had an excellent 180° blocking peel strength.
Furthermore, it had poor self-tackiness.
<COMPARATIVE EXAMPLE 5>

Eighty percents by weight of "PE-1" as a lineax
low—-density polyethylene of ingredient A was blended with 20%
by weight of "PE-3" as a linear low-density polyethylene of
ingredient B. The blend was introduced as i1t was into the hopper
of the air—cooling £film blowing machine to produce a £film. This
£film was evaluated by the "Methods of Evaluating Film
Properties" described above. The evaluation results are as
shown in Table 1. The compoesition ¢btained by blending
ingredient A with ingredient B had a densi'l;.y of 0.897 g/cm’.

As apparent from the "Evaluation Results" in Table 1
which will be given later, the 180° peeling tack strengtﬁ of
the £film obtained was slightly low and not on a practical level,
although the £ilm had an excellent 180° blocking peel strength.
Furthermore, the composition was counter to the invention's
spirit of being capable of easily obtaining any desired tack
strength (ranging from weak tackiness to strong tackiness)

using two linear low-density polyvethylenes.

(Below isx blank space)
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Industrial Applicability

The tacky layexr f£ilm according to the invention is a

film which has self-tackiness and need not contain a
pressure-sensitive ad.ﬁesive. This tacky 'film has a

5 satisfactory tack strength when adhered to itself, can be easily
made to have any desired tack étrength, and has satisfactory
blocking resistance. Ceonsequently, a tacky film can be
provided which is especially suitable for use as one or more
tacky layers (the innermost tacky layer and/orxr the outermost

10 tacky laver) of a pallet stretch film.
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Claims

1. A tacky film characterized by comprising a linear low-
density polyethylene having an MFR of from 0.1 to 10 g/10 min
and a density of from 0.884 to 0.910 g/am’.
2. A tacky film characterized by comprising a polyethylene
resin composition which is a compc:#ition obtained by blending
ingredient A shown below with ingredient B shown below and which
has an ingredient B content of 80% by weight or lower and a
density of from 0.884 to 0.910 g/cm’,
ingredient A a .'.Linea:r: low—density polyethylene having the

following properties (1) and (2):

(1) to have an MFR of from 0.1 to 10 g/10 min,

(2) to have a density of from 0.890 to 0.940 g/cm’,

ingredient B: a linear low-density polyvethylene having the

following properties (3) and (4);

(3) to have an MFR of from 0.1 to 50 g/10 min,

(4) togive, indifferential scanning calorimetry (DSC),
a melting peak whose extrapolated melting termination
temperature is 98°C or lower.
3. The tacky film of claim 1 or 2, characterized in that the
linear low—-density polyethylenes as ingredients A and B each
l1s a polvethylene resin obtained using as ‘a polymerization
catalyst a metallocene compound containing a tetravalent
transition metal.
4. The tacky film of claim 1, 2, or 3, characterized b'y being

used as the innexrmost layer and/or the ocutermost layer of a

R et Lt e s D PP PP R ppe—
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pallet stretch £ilm.
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