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SHEET AND PRESSURE SENSITIVE ADHESIVE SHEET WITH RELEASE SHEET FIELD OF THE
INVENTION This invention relates to a release sheet and a pressure
sensitive adhesive sheet with release sheet. abackgorund ART Hard disk
drives are widely used as computer peripheral equipment. In these hard disk
drives, pressure sensitive adhesive sheets are attached for various
purposes ,such as temporary fixation of parts during the manufacturing
process of the hard disc drives , indication of names and numbers of parts
, closing of hales formed for inspection or the like in a main body or a
cover. Such a pressure sensitive adhesive sheet is generally composed of a
pressure serisitive adhesive sheet base and a pressure sensitive adhesive
layer, and is being adhered to a release sheet until the pressure sensitive
adhesive sheet is attached to a hard disk drive or the like) On a, surface
of the release sheet (a surface to be attached to the pressure sensitive
adhesive layer), a releasing agent layer is provided for improving
releasability. Conventionally a silicone resin has been used as a
constituent material. of the releasing agent layer. However it is known
that when such a. release sheet is attached to the pressure sensitive
adhesive sheet, low molecular weight silicon compound such as silicone
resin, siloxane, silicone oil or the like contained in the release 1
sheet is transferred into the pressure sensitive adhesive layer of the
pressure sensitive adhesive sheet. Further, the release sheet is wound up
in a rolled form after the production thereof , and in this state, the back
surface of the release sheet is in contact with the releasing agent layer
thereof, so that the silicone compound contained in the releasing agent
layer is transferred to the back surface of the release sheet . In this
regard, it is also known that the silicone compound transferred to the back
surface of the release sheet is again transferred to the surface of a
pressure sensitive adhesive sheet when a pressure sensitive adhesive sheet
with release sheet is wound up in a rolled form in manufacturing the
pressure sensitive adhesive sheet with release sheet . For this reason, it
is also known that, when the pressure sensitive adhesive sheet to which
such a release sheet has been adhered is attached to a hard disk drive, the
silicone compound Which has been transferred to the pressure sensitive
adhesive layer or the surface of the pressure sensitive adhesive sheet
gradually gasifies, and them the gasified silicone compound deposits on a
magnetic head, a disk surface or the like, thereby forming a fine resin
layer. In the meantime, in recent years, high performance and high density
hard disk drives have been developed in a very short period of time , and
it is believed that the tendency of seeking such high performance and high
density will continue~ after this . zf the tendency of such high
performance and high density of hard disk drives continues further, there
is the possibility that fine deposition of the silicone compound gives rise
to adverse effects on reading and writing of data from and to a hard disk
drive 2 



S DISCLOSURE OF THE INVENTION It is an object of the present invention to
provide a release sheet and a pressure sensitive adhesive sheet ~rith
release sheet which are hard to give adverse effects to hard disk drives or
the like. In order to achieve the object stated above, the present
invention is directed to a release sheet comprising a base and a releasing
agent layer provided on the base, wherein the releasing agent layer is
comprised of an olefin-based thermoplastic elastomer having a density of
less than 0.87 g/cm3, and a polyethylene resin. This makes it possible to
provide a release sheet which is hard to give adverse effects to hard disk
drives or the like. In the release sheet of the present invention, it is
preferred that the releasing agent layer is provided on the base through an
adhesion enhancing layer. This improves adhesion between the releasing
agent layer and the base, and as a result, it becomes possible to
effectively prevent delamination from occurring at the interface between
the releasing agent layer and the base in peeling off the release sheet
from a pressuree sensitive adhesive sheet having a pressure sensitive
adhesive layer, and it becomes also possible to effectively prevent a part
of the releasing agent layer from remaining on the pressure sensitive
adhesive layer after the release sheet has been peeled off In the present
invention, it is preferred that the weight ratio of the olefin-based
thermoplastic elastomer to the polyethylene resin is in the range of 15: 85
to 85 :15. This makes it possible for the releasing agent layer to have
especially excellent releasability. 3   Furthermore, it i$ also preferred
that the main ingredient of the olefin-based thermoplastic elastomer is
ethylene-propylene copolymer or ethylenebutene copolymer. This makes it
possible to obtain especially excellent releasability. Moreover, it is also
preferred that the thickness of the releasing agent layer is in the range
of 5 to 50 Vin. This makes it possible to obtain especially excellent
releasability. Moreover it is also preferred that the base is constituted
from a plastic film or lint-free paper. This makes it possible to prevent
generation of particles or the like in processing or use, and therefore,
electronic instruments such as hard disk drives or the like are hard to
receive adverse effects . Another aspect of the present invention is
directed to a pressure sensitive adhesive sheet with release sheet
comprising the release sheet described above, and a pressure sensitive
adhesive sheet having a pressure sensitive adhesive layer. This makes it
possible to provide a pressure sensitive adhesive sheet which is hard to
give adverse effects to hard disk drives or the like. 



In the pressure sensitive adhesive sheet with release sheet of the present
invention, it is preferred that the pressure sensitive adhesive sheet has a
base constituted from a plastic film or lint-free paper. This makes it
possible to prevent generation of particles or the like in processing or
use, and therefore, electronic instruments such as hard disk drives or the
like are hard to receive adverse effects. The above and further objects,
structures, and effects of the present invention will be or become mare
apparent from 4   the following description of the preferred embodiments.
BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a Table 1 which shows the kind
of an olefin-based thermoplastic elastomer (TPO) which is a material of a
releasing agent layer of a pressure sensitive adhesive sheet with release
sheet . and the weight ratio of the olefin-based thermoplastic elastomer (
TPO ) to a polyethylene ( PE ) in the releasing agent layer, for each of
the pressure sensitive adhesive sheets with release sheets produced in
Examples anal Comparative Example; and Fig. 2 is a Table 2 which shows the
results of various measurements for each of the pressure sensitive adhesive
sheets with release sheets produced in Examples and Comparative Example.
BEST MODE FOR CARRYING OUT THE INVENTION A detailed description w111 now be
made with regard to a release sheet and a pressure sensitive adhesive sheet
with release sheet of the present invention based on the preferred
embodiments. The pressure sensitive adhesive sheet with release sheet of
the present invention has a structure in which a pressure sensitive
adhesive Sheet comprised from a pressure sensitive adhesive layer and a
base (pressure sensitive adhesive sheet base) is adhered to a release Sheet
comprised from 8 releasing agent layer and a base (release sheet base) .
and wherein in such a pressure sensitive adhesive sheet with release sheet,
the pressure sensitive adhesive layer is in contact with the releasing
agent layer. 5   In such a pressure sensitive adhesive sheet with release
sheet, the pressure sensitive adhesive sheet can be peeled off 



from the release sheet, and after peeling-off, the pressure sensitive
adhesive sheet is attached to an adherend. Hereinbelow, a description will
be made with regard to the release Sheet. The release sheet has a structure
in which a releasing agent layer is formed on a release sheet base. The
release sheet base has the function to support the releasing agent layer,
and is constituted from, for example, a plastic film made of polyester film
such as polyethylene terephthalate film oz' polybutylene terephthalate
film, polyolefin film such as polypropylene film or polymethylpentene film)
or polycarbonate film; metal foil made of aluminum or stainless steel or
the like; and paper such as glassine paper, woodfree paper, coated paper,
impregnated paper or synthetic paper. Among these materials ( it is
particularly preferable that the release sheet base is constituted from a
plastic film made of polyester film such as polyethylene terephthalate film
yr polybutylene terephthalate film oz' polypropylene film: or so-called
lint-free paper from which less particles are generated (e. g., JP-B-Heisex
06-1.7.959). When the release sheet base is constituted from such a plastic
film or Lint-free paper, particles and the like are hard to generate in
processing or use, and as a result) electronic instruments such as hard
disk drives or the like are hard to receive adverse effects. Further, when
the release sheet base is constituted from such a plastic film or lint-free
paper, cutting, punching or the like during the processing becomes easy. In
the case where a plastic 6   film is used as the release sheet base, it is
more preferable that such a plastic film is a polyethylene terephthalate
film. The polyethylene terephthalate film has the advantages that
generation of particles is low tend generation of gas during heating is
also low. The thickness of the release sheet base is not limited to any
specific value, but is preferably in the range of 10 to 200 um and more
preferably in the range of 25 to 50 Eon. $y providing the releasing agent
layer on the release sheet base, it is possible to peel off the pressure
sensitive adhesive sheet from the release sheet. The releasing agent layer
is constituted of a releasing agent containing at least an olefin-based
thermoplastic elastomer and a polyethylene resin. When the releasing agent
layer is constituted of the 



olefin-based thermoplastic elastomer and the polyethylene resin, excellent
releasability can be obtained so that the pressure sensitive adhesive sheet
can be easily told reliably peeld off from the release sheet. Further, it
becomes unnecessary for the releasing agent layer to contain any silicone
Compound therein, and therefore, in the pressure sensitive adhesive sheet
with release sheet of the present invention transfer of a silicone compound
from the release sheet to the pressure sensitive adhesive layer does not
occur. As a result, according to the pressure sensitive adhesive sheet with
release sheet of the present invention, the phenomenon that a silicon
Compound is discharged from the pressure sensitive adhesive sheet after the
pressure sensitive adhesive sheet has been attached to an adherend will not
occur. consequently, even in the case where the pressure sensitive adhesive
sheet of the 7   present invention is attached to adherends such as
electronic instruments e.g., hard disk drives, the pressure sensitive
adhesive sheet is hard to gave adverse effects to such adherends. The
olefin-based thermoplastic elastomer may contain as its main ingredient
ethylene-propylene copolymer, ethylenebutene copolymer or ethyleneoctene
copolymer, or the like, for example. ,Among them, ethylene-propylene
copolymer oz' ethylenebutene copolymer is preferable and athylene propylene
copolymer is more preferable. By using an olefin-based thermoplastic
elastomer containing Ethylene-propylene copolymer as a main ingredient, a
release sheet having especially excellent releasability can be obtained.
The olefin-based thermoplastic elastomer may contain polypropylene or
polyethylene. As for Commercially available and preferable olefin-based
thermoplastic elastomer, TAFMER series (products of Mitsui Chemicals, Inc.)
can be mentioned, for example. 'the density of the olefin-based
thermoplastic elastomer is less than 0 . 87 g/cm3, and is preferably in the
range of 0 . x0 to 0.869 g/cm3, more preferably in the range of 0.50 to
0.867 g/cm3, still more preferably in the range of 0-75 to 0.866 g/cm3 and
most preferably in the range of o.82 to 0.865 g/cm3. If the density of the
olefin-based 'thermoplastic elastomer exceeds the above upper limit value,
sufficient releasability can not be obtained. The density of the
polyethylene resin is not limited to any specific value ) but is preferably
in the range of 0 . 690 to 0. 925 g/cm3, and more preferably in. the range
of 0. 900 to 0.9Z2 8   g/ om~ . If the density of the polyethylene resin is
less than the above lower limit value, there is a case that sufficient
releasability can not be obtained. On the other hand. if the density of the
polyethylene resin exceeds the above upper limit value, there is a case
that sufficient releasability can not be obtained. Preferably, such a
polyethylene resin is synthesized using a transition metal catalyst such as
Ziegler-Natta catalyst or metallocene catalyst. 



In particular, a polyethylene resin which is synthesized using metallocene
catalyst has excellent releaability and heat resistance. Examples of the
polyethylene resin produced using Ziegler-Natta catalyst include J-REX
series (products of Japan Polyolefins Co. , Ltd. ) , EXCELLEN seizes
(products of Sumitomo Chemical Ca, , Ltd. ) , and HIa series (products of
Sumitomo chemical Co.) Ltd.). Examples of the polyethylene resin produced
using metallocene catalyst include KERNEL series (products of Japan
Polychem Carp.), SUMIKASEN E series (products of Sumitomo Chemical Co.,
Ltd.), EXCELLEN E series (products of Sumitomo Chemical Go., Ltd.)) and
EXCELLEN EX series (products of Sumitomo Chemical Co., Ltd.). In this
regard, it is to be noted that the releasing agent layer may contain two or
more kinds of polyethylene resins having different compositions and/or
densities, for example. The weight ratio (mixing ratio) of the olefin-based
thermoplastic elastomer to the polyethylene resin is not limited to any
specific value ) but is preferably in the range of 15 : 85 to 85:15 ) more
preferably in the range of 25 : 75 to 75 : 25, 9   and most preferably in
the range of 25:75 to 60:A0. If the content of the olefin-based
thermoplastic elastomer is too small., there is a case that sufficient
releasability can not be obtained depending on the kinds of the
olefin-based thermoplastic elastomer and the polyethylene resin. On the
other hand, if the content of the olefin-based thermoplastic elastomer is
too large, there is a Case that sufficient heat resistance can not be
obtained depending on the kinds of the olefin-based thermoplastic elastomer
and tl~e polyethylene resin. It is to be noted that the releasing agent
layer may contain other resin components as well as various additives, such
as plasticizer or stabilizer. However, it is preferred that the releasing
agent layer contains substantially no silicone . The thickness of the
releasing agent layer is not limited to any specific value but is
preferably in the range of 5 to 50 um and mere preferably in the range of
15 to 30 Eun. When the releasing agent layer has a thickness that lies
within the above range, excellent releasability Can be obtained. Next, a
description will be made with regard to the pressure sensitive adhesive
sheet used in the present invention The pressure sensitive adhesive sheet
has a structure in which a pressure sensitive adhesive layer is formed on a
pressure sensitive adhesive sheet base. The pressure sensitive adhesive
sheet base has the function to support the pressure sensitive adhesive
layer, and is constituted from) for example, a plastic film made of
polyester such as polyethylene terephthalate or polybutylene io   



terephthalate, polystyrene, or polypropylene; metal foil made of aluminum
or stainless steel; paper such as lint-free paper or synthetic paper; and a
laminate body of two or more of those materials. Among these materials, it
is particularly preferable that the pressure sensitive adhesive sheet base
is constituted from a plastic film made of polyester such as polyethylene
texephthalate or polybutylene terephthalate, or polypropylene; or lint-free
paper. When the pressure sensitive adhesive sheet base is constituted from
such a plast~.c film or lint-fires paper, particles and the like are hard
to generate in processing or use, arid as a result, electronic instruments
such as hard disk drives or the like are hard to receive adverse effects.
In addition, cutting, punching, or the like during the processing becomes
easy. Further, in the case where a plastic film is used as the pressure
sensitive adhesive sheet base, it is more preferable that such a plastic
film is a polyethylene terephthalate film. The polyethylene terephthalate
film has the advantages that generation o~ particles is low and generation
of gas during heating is also low . The thickness of the pressure sensitive
adhesive sheet base .is not limited to any specific value, but is
preferably in the range of 10 to 200 um and more preferably in the range of
25 to 100 um Printing or typing may be applied to the surface of the
pressure sensitive adhesive sheet base (surface opposite to the surface on,
which the pressure sensitive adhesive layer is laminated). Further, surface
treatment may be made to the surface of the pressure sensitive adhesive
sheet base for the 11   purpose of. for example, improving adhesion of
printing or typing. Further, the pressure sensitive adhesive sheet may be
used as a label. The pressure sensitive adhesive layer is constituted of a
pressure sensitive adhesive composition containing a pressur sensitive
adhesive as a main ingredient. Examples of the pressure sensitive adhesive
include acrylic adhesives, polyester-based adhesives, and urethane-based
adhesives. Among these adhesive acrylic adhesives are particularly
preferable as a pressure sensitive adhesive. In the case where the
releasing agent layer is composed of the olefin-based thermoplastic
elastomer and the polyethylene resin as is the case with the present
invention, the releasability of the pressure sensitive adhesive sheet
becomes extremely good by using an acrylic adhesive as a pressure sensitive
adhesive. For example, in the case Where the pressure sensitive adhesive
layer is formed of an acrylic adhesive, such an adhesive can be constituted
of a polymer or copolymer mainly containing a main monomer component for
imparting adhesiveness , a comonomer component for imparting adhesiveness
oz' cohesive force, and a functional group-containing monomer component for
improving cross-linking site or adhesiveness. Examples of the main monomer
component include: acrylic acid alkyl esters such as ethyl acrylate, butyl
acrylate, amyl acrylate, 2-ethylhexyl acrylate, octyl acrylate, cyclohexyl
acrylate, benayl. acrylate or methoxyethyl acrylate: and methacryliC acid
alkyl esters such as butyl methacrylate, 2-ethylhexyl methacrylate,
cyclohexyl methacrylate or benzyl 



12   methacrylate. Examples of the comonomer component include methyl
aerylate, methyl methacrylate, ethyl methacry~,ate, vinyl acetate, styrene,
and acrylonitxxle. Examples of tl~e functional group-containing monomer
component include carboxyl-containing monomers such as acrylic acid,
methaorylxa acid, malefic acid or itaconic acid; hydroxyl-containing
monomaxs such as 2--hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)aczylate yr N-methylol aarylamide; acrylamide; methacrylamide: and
glycidylmethacrylate. 8y containing the respective components, adhesive
strength end cohesive force of the pressure sensitive adhesive composition
are improved.. Further. because such acrylic resins generally do not have
unsaturated bonding in the moleGUle, improvements of stability to light ox
oxygen can be a'~tained. Furthermore, by appropriately select~.ng kind of
monomer or molecular weight thereof, it is possible to obtain a pressure
sensitive adhesive composition having qualities and properties according to
its use. The pz~essure sensitive adhesive composition may be either of a
crossl~.nked type which needs cross-linking tz~eatrnent, or a
non-crosslinked type which does not need cross-linking treatment . Among
them, the cz~osslinked type is more preferable . When the crosslinked type
is used, a pressure sens~.t~.ve adhesive laxer having further excellent
cohesive force can be formed. Examples of a vrosslinking agent that can be
used for the Crossliksd type pressure sensitive adhesive compos~.tion
include epoxy compounds, isocyanate compounds, metal chalets compounds,
metal alkoxides, metal salts, amine compounds, 13   hydrazine compounds,
and aldehyde compounds. If necessary, the pressure sensitive adhesive
composition used in the present invention may contain various additives
s5uch as pla.sticizers, tackifiers or stabilizers. The t~xickness of the
pressure sensitive adhsive layer is not limited to any specific value ) but
is preferably in the range pf 1 to 70 dun, and more preferably in the range
of 10 to 4 0 hem . The release sheet described above can be produced by
preparing a release sheet base and then applying a releasing agent onto the
re~.ease sheet base to form a releasing agent layer. As for a method for
apply~,z~g the releasing agent veto the release sheet base, an extrusion
laminating method is preferably used, for example. The pressure sensitive
adhesive sheet described above can be produced by prepax~.ng a pressure
sensitive adhesive sheet base, and then ,applying a paressure sensitive
adhesive composition onto the pressure $e~zsxtive adhesive sheet base to
form a pressure sensitive adhesive layer. 



As for a method for applying the pressure sensitive adhesive Composit~.on
onto the pressure sensitive adhesive sheet base, a known method such as
knife coating, roll coating) di,e aoxxtzng ox the like can be employed. The
pressure sensitive adhesive composition used in these methods may be a
solvent type, an emulsion type, a hot melt type or the like. Thereafter,
the release sheet is superposed on the pressure Sensitive adhesive sheet
such that the pressure sensitive adhesive layer contacts the releasing
agent layez~, 14   so that a pressure sensitive adk~esive sheet with
release sheet can be obtained. According to thes production methods, a
pressure sensitive adhesive sheet with release sheet can be produced
without exposing t~xe release sheet to high te~tpex'~.turp in the course of
the production. Further, the xe~.ease sheet is hard to rECeive infl~tenCe
of a solvent whiCk~, is used in fozmirrg the pressure sensitive adhesive
layer, for example. The pressure sensitive adhesive sheet with release
sheet may be produced by forming a pressuz~e sensitive adhesive layer on
the releasing agent layer of the release sheet, and then superposing a
pressure sensitive adhesive sheet base onto the pressure sens~.tzve
adhesive layer. Next, a descript~.on w111 be made with regard to a second
embodiment of the pressure sensitive adhesive sheet with release sheet of
the pre~ser~t invention . It should be noted the,t the pressures sensitive
adhesive sheet with release sheet of the second embodiment will be
explained by focusing the difference between the first and second
embodiments, and e~cplanation for the overlapping points is omitted. In the
second embodiment, the release sheet has a stz~ucture in which the
releasing agent layer is provided on the release sheet base thzwugh an
adhesion nht~nCing lt~yer as an intermediate layer. According to such a
structure, adhesion befiween the reles.si.ng agent laxer and the release
sheet base is improved. As a result, .it is possible to prevent
delam~.nat~.on from occurring at the interface between the releasing agent
layer and the release sheet bass in peeling vff the release sheet from 15
the pressure sensitive adhesive sheet. Further, it is also possible to
prevent a part of the releasing agent layer from rema~.ning on the pressure
sensitive adhesive layer atter the xe3.ease sheet has been peeled off.
Examples of a material constituting the adhesion enhancing layer include
polyethylene, modified polyethyienes, and other adhesive polyolefins. 



The thickness of the adhesion enhancing layer is not h.mited to anx
spec~.f~.c value, but is preferably in the range of 5 to 50 dun, and more
preferably in the range of 15 to 30 N.m. The release sheet can be produced
by preparing a release sheet base, applxing a constituent material of the
adhesion enhancing layer onto the release sheet base to form an adhes~.vn
enhancing layer, and then applxing a releasing agent onto the adhesion
enhancing layer to form a releasing agent layer. As for a method for
applying a constituent material of the adhesion enhancing layer onto the
release sheet base, an extrusioza, laminating method can be mentioned. for
example. In this embodiment, the intermediate layer is the adhesion
enhancing layer that increases adhesive strength between the releasing
agent layer and the release sheet base but the intermediate layer may have
purposes other than this . For ex~unple, the intermediate layez~ may be a
barrier laxer that prevents transfer of th$ components between the
releasing agent layer and the release sheet base. Further, the release
sheet may have two oz' more intermediate layers. It should be noted that
although the release sheet and the pressure sensitive adhesive sheet With
release sheet of the present invention have been described based on the
embodiments, the present invention is not limited to these embodiments .
The i6   pressure sensitive adhesive sheet with release sheet may have a
structure in which two pressure sensitive adhesive layers are formed on
both sides of the pressure sensitive adhesive sheet base, and release
sheets are respectively attached to each of the pressure sensitive adhesive
layers. $XAMpL$ Herainbelow, a description will be made with regard to
actual examples of the pressure sensitive adhesive sheet w~.th release
sheet of the present invention. Z. Production of pressure sensitive
adhes~.ve sheet with xelease sheet A release skeet was prepared by forming
an adhesion enhancing layer onto one surface of a release sheet base by the
extrusion laminating method) and then forming a releasing agent layer onto
the adhesion enhancizxg layer by the extrusion laminating method. Then, a
pressure sensitive adhesive sheet was prepared by fprming a pressure
sensitive adhesive layer onto one surface of a pressure sensitive adhesive
sheet base by the kn5.fe coating method. Thereafter, by supErposing the
release sheet on the pressure sensitive adhesive sheet, a pressure
sensitive adhes~.ve sheet with release sheet Irvas produced. The structure
of each layer was as follows. 



xample I> (1} Release sheet base Structural material: Lint--free paper
("CLEAN PAPER" which is a product of LINTEL Corporation) 17   Thivkr~ess :
60 dun (2) Releasing agent layer Constituent material: A mixtuxe of 50
pz~rts by weight of olefin-based thermoplastic elastomer ("TAFMER P-0Z75"
(ethylene-pz~opylene copolymer) which is a product of Mitsui Chemicals Inc.
and its density is 0.86 g/cm3) ( and 50 parts by weight of polyethylene
resin ("J-REX JH807A" (linear low density polyethylene) which is a pro$uat
of Japan Polyolefins Co., Ltd. and its density is 0.916 g/cm~) (Note that
the polyethylene wassynthesized usingZiegler~Natta catalyst.) Thickness: 15
~m (3) Adhesion enhancing layer Constituent material: Polyethylene
("L-405H" (low density polyethylene ) whivh is a product of Sumitomo
Chemical C4.) Ltd. and its density ~.s 0.92 g/cm3) ThiCkrieSS : 15 11n i4)
Pressure sensitive adhesive layer Constituent material: Acrylic adhesive
("PL shin" which is a product of LTNTEC Corporation) Thickness: 25 Nm 



(5) Pressure sensitive adhesive sheet base Structural material:
Polyethylene terephthalate film Thickness: 50 wm <Example 2> 18   A
pressure sens~.tive adhesive sheet with release sheet of example 2 was
produced in the same manner as Lxample 1 except that the releasing agent
layer wt~.s produced from 25 parts by weight of olefin-based thermoplastic
elastomer and 75 parts by weight of polyethylene. <Example 3> A pressure
sensitive adhesive sheet with release sheet of Example 3 wras produved in
th same manner as Example 1 except that the olefin-based thermoplastic
elastomer in the releasing agent layer was changed to "TAFMER A~TX612"
(ethylenebutene copolxmer) (which is a, product of Mitsui Chemicals Inc.
and ~.ts density is 0.86 g/cm3). <Exaznple 4> A pressure sensitive adhesive
sheet with release sheet of Example 4 Was produced in the same manner as
Example 3 except that the releasing agent layer was produced from 25 parts
by weight of olefin-based thezmoplastic elastomer and 75 parts by weight of
polyethylene. <Comparative Example> A pressure sensitive adhesive sheet
with ~celease sheet of Compaz~ative Examp~.e was pxoduced in the same
manner as Example 1 except that the olefin-based thermoplastic elastorner
in the releasing agent ~.ayer was changed to 'TA,FM~R P0280G"
(ethylene-propylene copolymer) (which is a pz~oduct of Mitsui Chem~.cals
Inc. and its dens~.ty is 0.87 g/cm3) . For each of the pressure sensitive
adhesive sheets with release shEets of 8xamp~.es and Comparative Example,
the kind 19   



of olefin-based thermoplastic elastomer (TPO) which is a constituent
material. of tk~e z~eleasing agent layer, the density thereof, tend the
weight ratio of the olefin-based thermoplastic elastomer (TPO) to the
polyethylene (PE) are shown in Table 2 in ~'ig . 1. Z. Evaluation A load of
100 g/cmz was applied to each, of the pressure sensitive adhes~.ve sheets
with release sheets produced in Examples and Comparative Example, at room
temperature (23C) for 24 hours or at 70C fox 24 hour's. Then, after being
left at room temperature for 2~ hours, each pressure sensitive adhesive
sheet with release sheet was cut so as to have a wl,dth of 50 mm. and then
peel. strength of the release sheet was measured using a tensile tester.
Measurement of the peel. strength was made by fixing the release sheet to a
tensile tester and then pulling the pressure sensitive adhesive sheet base
at a rate of 300 mm/min in 180 dir~eCtiori. Measurement results are Shown
in Table 2 in Fig. 2. Further, for each of the pressure sensiti~re adhesive
sheets with release sheets of ExamplES and Comparative Example, an amount
of silicone compound Cpntaine~d in the pressure sensitive adhesive sheet
was measured. Each of the pressure sensitive adhesl.ve sheets with release
sheets Was being left under the environment o~f an average temperature of
about 23C and an average humidity of 65 HRH for 30 days from the production
thereof . After 30 days have passed. each pressure sensitive adhesive sheet
with release sh0et was cut ~.nto a eduare of 10 cm x 10 cm. Then. the
pressure sensitive adhesive sheet was peeled off from the 20   release
sheet. Using 7.0 ml, of n-hexane at 23C, the pressure se~nsitl.ve adhesive
sheet was subjected to extraction for 30 seconds . A resultant solution
obtai.~led was put into an agate mortar and the n-hexane was then
evaporated, to therby obtain an extract . A tablet was prepared using the
obtained extract and 0.05 g of potassium bromide, and an amount o silicone
compound contained ~,n the tablet was measured w~.th a beam condenser type
FT- TR ( a product of Perki.z~-~~,mer Co . ; trade name "PARAGON 1000" ) .
The content of silicone compound per unit area of the pressure sensit~.ve
adhesive sheet Was determined on the basis of the measurement result
obtained, by use of an analytical curve ( measurement limit : 50 ~ug/mz ) .
The measurement results are shown in Tab7.e 2 in Fig. Z. Furthermore, an
amount of sa.licone compound deposited on a disk surface was measured . A
method f oz' measuring an amount of deposited silicone compound was as
follows . Using each of the pressure sensitive adhesive sheets with release
sheets produced in Examples and Comparative Example, an amount of si3.iCOne
compound deposited on a disk surface was measured in the following manner.
The release sheet of the pressure sensitive adhesive sheet with release
sheet dust after production was peeled off , and then the pressure
sensitive adhesive sheet was folded so that the pressure sensitive adhesive
layer suz~faaes thereof were adhered to each other. Then, this was cut into
a rectangle of 20 cm x 1 cm. 200 samples of the thus obtained pressure
sensitive adhesive sheet were placed in a stainless steel~made box having
an inner size of 20 cm x ~lI cm x 10 cm_ A 3.5 inch hard disk drive from
which its tap plate cover load been removed was also placed in the box.
Then, the box was closed with a 21  



lid, and in this state the hard disk drive was being left under the
condition of 60C and Z5%RH for 30 days while the hard disk drive was
bei,~xg operated. Then. the hard d3.sk dx~.ve was taken out of the box, and
an amount of silicone compound deposited on the surface of the magnetic
head was measured as a count number of silicon per minute by use of a
wavelength dispersion type X ray analyzer ("WDX-400" whivh is a product of
Oxford Instruments Co.) (zneasureme~nt lim~.t: 200 counts; in the case of
less than 200 counts, the presence or absence of silicone compound can nat
be determined due to influence of noise). The measurement results are shown
in Table 2 in Fig, 2. As is apparent from Table 2( 9ach of the release
sheets of the pressure sensitive adhesive sheets with release sheets
obtained a.n Examples 1 to 4 exhibited small peel strength . This means
that each of the pxessuz~e sensitive adhesive sheets with release sheets
obta~.n~ed in Examples 1 to 4 has excellent releasab~.lity. Further, it is
confizmed that in the case where each of the pressure sasitive adhesive
sheets with release sheets obtained izz Examples and Comparative Example
was being stared at room temperature, the peel, stz~ength of each of the
release sheets of Examples was particularly smallez~ than that of
Compa~rati~re E~cample . Further, in each of the pressure sensitive
adhesive sheets with release sheets obtained in Examples, the content of
silicone compound was less than measurement limit ( 50 ~g/m2? .
Furthermore, in the case o~ each of the pressure SeusiLive adhes~.ve sheets
obtained in Examples, deposition of sil.~-cone compound was not confirmed
on a surface of the hard disk drive. On the other hand, the peel strength
of the release sheet zz   obtained in Comparative Example was large, and
therefore, the pressure sensitive adhe~s~.ve sheet with release sheet of
Compe,ra,tive Extsmple had poor releasability. INDUSTRTAL APPhICABIT.ITY As
has been described above, a,cCOrding to the present invention, it is
possible to obtazn a release sheet and a pressure sensitive adhes3.ve sheet
with release sheet which contain a7.most n~o or extremelx small amount of
silicone compound and have excellent reieasability. In the case where the
release sheet or the pressure sensitive adhesive sheet with release sheet
of the present invention is used, it is possib~.e to prevent adverse
effects due to silicone compound on reading and writing of data from and to
a hard disk drive. Furthez~, since the release sheet and the pressuz~e
sensitive adhesive sheet with release sheet of the present invention have
e~coellent z-eleasabslitx, the release skxeet aan be easily and reliably
peeled off. 



23   WI~AT IS ChAIMED IS: 1. A release sheet, comprising a base anal a
releasing agent layer provided on the base, whexein the releasing agent
layer is comprised of an olefin-bs.sed thermoplastic elastdmex having a
density of less than D.87 g/cm3 and a polyethylene xesin_ 2 . The release
sheet as ela~.med in claim 1 ( wherein the releasing agent layer is
provided on the base through an adhes~.on enhancing layer. 3 . The release
sheet as claimed in claim 1, wherein the weight ratio o~ the olefin-based
thermoplastic elastomer to the polyethylene resin is in the range of 15:85
to 85:15. 4. The release sheet as claimed a.n any o~xe of claims 1 to 3,
wherein the main ingredient of the olefin-based thermoplastic elastomer is
ethylene-propylene copolymer or ethylenebutene copolymer. 5. The release
sheet as claimed in any^ one of claims 1 to 4, wherein the thickness of the
releasing agent layex is in the z~az~ge of 5 to 50 Hun . 6. The release
sheet as claimed in any one of Claims 1 to 5, wherein the base is
constituted from a plastic film or lint-free paper. 7. A pressure sensitive
adhesive sheet with release sheet, comprising the release sheet claimed in
any one of claims 1 to ~4   6, and a pressure sensitive adhes3.ve sheet
having a pressure 



sensitive adhesive layer_ 8. the pxessure sensitive adhesive sheet with
rElease sheet as claimed in claim 7 , wherein the px~essuz~e sensitive
adhes~.ve sheet has a base constituted from a plastic film or lint-tree
paper. 25 .A@E.AaE.Au@Y.ANE.Asul.AsE.A9.A{&2.AE.Au&Y.As&E.A&E.A;
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