RELEASI NG SHEET [0001] BACKGROUND OF THE I NVENTION 1. Field of the

I nvention The present invention relates to a rel easing sheet. Mire
particularly it pertains to a releasing sheet which is non-silicone based,
is favorable in releasability froma tacky adhesive agent |ayer, brings
about excellent adhesiveness between a rel easing agent |ayer and a
substrate, and is suitably enployed for the purposes of use concerning
preci sion electronic-nachi nery/equipnment. [00021 2. Description of the
Rel ated Arts In recent years, REHCASINGIBIIEYA sheet has been enployed in a
variety of stages and systens for the production processes of precision

el ectroni c- machi nery/ equi pnent such as ceram c capacitors, hard disc drives
and seniﬁﬁadﬂctor equi pnent. [00031 Since in the case of the

above- nent!{8%¥d tacky adhesive sheet which is used in production processes

of precigi,0 2 Nk c--rRehi i pnment, there is a fear that a
siliconeE k gCRy—at Mse to electronic part troubles due to
si |i cone; cRRPPLNES TRaissh @ | ow nol ecul ar wei ght contained in the aforesaid
t acky aéhe5|ve, there are used in general, non-silicone based tacky

adhesi ves, f@hephﬁ%h@ﬁﬁ%nﬁbﬁﬁ%knéﬂﬂﬁéEM@&ﬁﬁésh@ﬂyhhﬁeﬁaﬂﬁnﬂﬁﬂ ygster base,
pol yur et hane base and the |I|ike. The tacky adhesive sheet is lamnated with

a rel easpegasisdetn rebeasiigsshegt vhiduisstanasibecanedb ased gisdawirableagent | ayer
| ocated theregn.faor the purpqQse of protecting the tacky_ adhesive agent
| ayer un¥§iga éltyifm;n@ftaelsﬁéaa{l@%magewgm bonss phaexedlladsi ng agent is

ety L0055 EAELS, BOBD bR SEsNE, AP RSLRBETS 52, L
use i s npgBIFkdheR flpBse dFIReLoh&riAR F8cRRRN
electronic-machinery/equipment.
[0002]
2. Description of the Related Arts

In recent years, a tacky adhesive sheet has been employed in a variety of
stages and systems for the production processes of precision
electronic-machinery/equipment such as ceramic capacitors, hard disc drives and
semiconductor equipment.

[0003]

Since in the case of the above-mentioned tacky adhesive sheet which is used
in production processes of precision electronic-machinery/equipment, there is a fear
that a silicone based tacky adhesive gives rise to electronic part troubles due to
silicone compounds having a low molecular weight contained in the aforesaid tacky
adhesive, there are used in general, non-silicone based tacky adhesives, for
instance, tacky adhesives of acrylic base, polyester base, polyurethane base and the
like.

The tacky adhesive sheet is laminated with a releasing sheet comprising a
substrate and a releasing agent layer located thereon for the purpose of protecting
the tacky adhesive agent layer until the time of use.

[0004]
A silicone based releasing agent is frequently used in the releasing agent

layer for the releasing sheet so far as the general purposes of use are concerned.
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for the above-nenti oned purposes of use, there is a fear that silicone
conpounds having a | ow nol ecul ar wei ght contained in the aforesaid

rel easing agent mgrate to a tacky adhesive agent |ayer and resides
therein, thereby causing electronic part troubles as is the case with the
silicone based tacky adhesive. Accordingly an attenpt is nmade to enploy an
al kyd based resin which is known as a non-silicone based rel easi ng agent
{for instance, refer to Japanese Patent Application Laid-Qpen No. 49685 /
1982 ( Showa Haypvarinahkeoase whied useiskyhde bisthedilicese hagédreleasngngent refer to
Japanese, Patent Application Laid-Open . .249757 | 2002 (Heisei 14)}.

[0005] IEdle pbeiesmennpanedpumnposes of uses thayean g fear thak sisenseorppernds t ed,

th i's br t t .gbl i. h th L i bet
tacky adbeened ayeRterupEe ek oR 4 B A8 ot e P BB Bng ©o

| of f, t . . . S},}@%Y -1 I It i
zlg(r?eobjoectt0 %ﬁc¥2é@%§g&éﬁgb ]?@% %I?%}g(gg%%d%s?@lg?%}g’ are e%asq‘lzlS nmgé_gﬁéﬂgyﬁ\%ﬁi chis e

non- si | i geakledas esliheande WAthH CAlidoeeh RRA It AckyaiHtsivieayer brings about
excellent releasability froma tacky adhesive agent |ayer, and is excellent
in tinme-| apséccordinghsamgttehmiiis madedn éngdbe ahadnakladed rasisubkichas e. [ 0007]
O her object of the present invention will beconme obvious fromthe text of
the spekRdWraspawnhebiemediased relegsingagent fonoetancenreferttorJansngsi eve t he

bove- negti oned pobjects,.JAtensi i h d investigati
wor o accnisraqentaysonbay GaenNa dofk: PR RuoREae « M- kESS kT "

di  the ohi . ' o whi ch

el oast g Snaerin i AEEL Seh Ao U0 AR Anl MBI BN O Rol et i ng of a
rel easi nguo@geoki(Fldisd; ¢t ai ni ng 1, 4- pol ybut adi ene and an anti oxi dant onto
a substrate, and irradiating the coating with ultraviolet ray, or through a

met hod i n[0#05h an 2 undercoat |ayer conposed of an elastic body and the

above-nenti oned releasing agent . | ayer are consecuytively installed on a
substr at e. Tlﬂgvcﬁ,t]@%]@pﬁ 1y t&\yaé]%ﬁz gf-,usﬂaé ap¥ o the resins thus cite , there 1s brought

about a problem in that the releasing power between a tacky adhesive agent layer

and a releasing agent layer is too strong to peel off the layers from each other.

[0006]
SUMMARY OF THE INVENTION

It is an object of the present invention to provide a releasing sheet which is

non-silicone based, and in which a releasing agent layer brings about excellent
releasability from a tacky adhesive agent layer, and is excellent in time-lapse
releasing stability and adhesiveness to a substrate.

[0007]

Other object of the present invention will become obvious from the text of the
specification hereinafter disclosed.

[0008]

In order to achieve the above-mentioned objects, intensive extensive research
and investigation were accumulated by the present inventors. As a result, it has
been discovered that the objects can be achieved through a method in which a
releasing agent layer is installed on a substrate by applying a coating of a releasing
agent liquid containing 1,4-polybutadiene and an antioxidant onto a substrate, and

irradiating the coating with ultraviolet ray, or through a method in which an
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acconplished by the foregoing findings and information. That is to say, the
present invention provides the following. [0009] 1. A releasing sheet for
adhesives conprising a substrate and a rel easi ng agent |ayer which is
installed by coating the substrate with a rel easing agent |iquid containing
1, 4pol ybutadi ene and an antioxidant, and irradiating the coated |ayer with
ultraviolet ray so that the layer is cured, wherein an irradiation anmount
of the ul tundsreast ayercamppssd pf greelssgic hady/and theabove-maritienedaielsasingegestheet as set

forth int i |t i £ tioxidant is 0.1
to 15 par s by aRanRol LB TR 16 R Blertlop b ' 3

pol ybut adiaespeplisShed Bli¢herfetegaisg figdisgremt irdernmeon. flbatt ik to sayttheprpseecedi ng item 1
wherein th}g&gtkn&d%qﬁugp Qﬂlthe rel easing agent liquidis 0.01 to 1.5 g/
N2 expressed 1H X ey e of the Weight of solid content. 4. A releasing sheet
for adhesivg® %onprising in turn a substrate, an undercoat |ayer which is
formed t her BWland is conposed of an elastic body, and a rel easi ng agent

| ayer which is installed on the undercoat |ayer by coating the sane with a

rel easi ng 1agQeleashigGHédd f&r Qiledived Qinplising a sidirxb vidBdie@Adn@ngntldyaMhichxd dant ,
and irradLating the coated layers wth ultraviolet ray so that the |ayers
are cur ed.ingplledRucoaing fejspRytrat avth ageleasing aggyt diguid sotpiaing l etRod M dicpeinds

wher ei N anpiahficHaal hRNirddBHY thOfoatddGayetiith AiYth ObRE ral) 8Y thafthe hybQs dffedV / cNE.
6. The releasing sheet as set forth i'n the preceding jtem 4 wherein the

cont ent ofwhersen amirradigtianzantouny of tite ultrgveolat@aypiad e Shp) Wehght based on 100 parts
by wei ght - %ol o r.el i orth in
the proced: N Tran g B0t MAAH IR coding RIE 11 oo OoREEL 0@ EndRlunhel

l'i quid is i90.01o tiopatts Oy geight Bedeompii@ pardbyi weighgohthedf 4tpoéybukidghe. of solid
content. i,n th cedi n

8.. The r.el easin heet .as set. fort r i m 4
Chor e ¢ e s BT FRE S TaRh B hfin Bbh I sishiie BOARE Rl of 8
pol yur et hatleasin®.agdhéiquielic@si g . Sheat expsessdtin feand &f thawtible fseaiadheget. i t em 4
wherein the elastic bo ich constitutes the undercopat |.ayer 6 has a 100%
T e of AraeRie e i o o e bty B LSRR BHE RS 2ot
forth in thenephiRediangisiompbtd What @ishic bb, Sicd relRgsimdmentla@t whirg is idgsiedcoat
liquid which is intended to constitute the undercoat |ayer is 0.05 to 10

g/ n2 expr e8dsndprgoat dqyibyroatingtheeamsyithyt releatingpesefiidgistcontpiningrihé- r el easi ng

sheet as s@lybhQAibkE dnf ah B RIBRE MG dihRFRhelcoMed hy MRS UhrAiJIAGKYsoaRaRI Ve
agent layer is installed on the releasing agent "l ayer, and thée releasing

power bet viexrs arheurede| easi ng

5. The releasing sheet as set forth in the preceding item 4 wherein an irradiation amount of the
ultraviolet ray is 20 to 70 mJ / cm?,

6. The releasing sheet as set forth in the preceding item 4 wherein the content of the antioxidant
is 0.1 to 10 parts by weight based on 100 parts by weight of the 1, 4- polybutadiene.

7. The releasing sheet as set forth in the preceding item 4 wherein the coating amount of the
releasing agent liquid is 0.01 to 1.0 g/ m* expressed in terms of the weight of solid

content.

8. The releasing sheet as set forth in the preceding item 4 wherein the elastic body which
constitutes the undercoat layer is polyurethane.

9. The releasing sheet as set forth in the preceding item 4 wherein the elastic body which
constitutes the undercoat layer has a 100% modulus of elasticity of at most 35 MPa.

10. The releasing sheet as set forth in the preceding item 4 wherein the coating amount of the
undercoat liquid which is intended to constitute the undercoat layer is 0.05 to 10 g/m? expressed
in terms of the weight of solid content.

11. The releasing sheet as set forth in the preceding items 1 or 4 wherein a tacky adhesive agent

layer is installed on the releasing agent layer, and the releasing power between the releasing
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3 agent | ayer and the tacky adhesive agent |layer is at nost 1000 nN/ 25 mm
12. The rel easing sheet as set forth in the preceding item 11 wherein the
tacky adhesive agent is an acrylic base tacky adhesive agent. 13. A nethod
for preparing a releasing sheet conprising the steps of: (a) coating a

rel easing agent |iquid containing 1, 4-pol ybut adi ene and an anti oxi dant onto
a substrate to forma coated |layer; and (b) exposing the coated |ayer to

ul travi ol agent pymend e gagkpadhgivesghidayer MWO%{HQO(?@NMQE M@l ease sheet. 14. A
met hod f 02 AhERALsg stbel £!s8ABHAH BOFRLdFRTRA 1S WiRrdil e $cRPdHbive 43Nt i@PP! Vi Ng
an el astic undercoal |ayer onto a substrate; (b) coating a rel easing agent

| i quid cofn asrylicregseltacky gahspiyatagatit-ene and an anti oxi dant onto the under coat

| ayer to r (-1 ' oated |layer to

ul travi ol fé 'ﬁ%é‘ﬁ?yﬁ’gs}éﬁﬁ&t rglegﬁggsé%tf%@%%gﬁ% %t‘itjb?r%?'a rel ease sheet. [00101
DESCRI PTI @Nc@@¥ing kHEe| 2RAE EERRE Ly H/BODINENT. S pdlybutndib easid ny asthetantaanéos di ng t o

t he presegtbstirrtlé/%r}grimogc(i)a%dqgr%(r:_%rged with a rel easing sheet conprising a
subst r at e 8Rd" a r &1 eAs] ng ayge?nP | ayer which is installed by coating a

subst r at e(bMetposiag theabatad laper tagkmaviolet hght e aenthatsutaddayker ard foarh v Ineiéaclsheae and
an antioxidant, a irradiating.th coated | ayer wi.th ultraviolet ray so
Thatt o Mg d fop pishmhre B g B FREP SHecb SEARF: oo 1 n turn
substr at e(a)agplUngal et uhdy®at lafRBlIakBEstaRf erred to as "el astic body

| ayer”) which Is formed thereon and is conposed of an elastic body and the
f or egoi ng(X cPEINg 4 &5leaging gasit lipylg epntgining 1 ¢pelybyadions andiag pptigyidagtanigyihg

descri bi ngndeh@at 18/ ASoRYa SOE&E 1Syeridig fornmer is referred to as "the first

rel easing sheet",” and the latter as "the second rel easing sheet") [0011]

The subst fae¥osing theeorted laxeritpyltrgrielst light ooruei thg cqagedtliesr prddioem e rdlepsesieston i s
not specifically Ilimted, but may be properly optionally selected for use
from anong d&@owell known substrates and is exenplified by paper substrates
such as gl assi rJe paper, coated paper, cast coated paper and dust free
paper; |am nated paper in which the paper substrate is lamnated with

t her nopl aPESCRIFBONOIBTHR PREFERRY:E EMBODEMENTSs of pol yester such as

pol yet hyl ene terephthal ate, polybutylene terephthal ate and pol yethyl ene

napht hal ate; fil ns. of | yol efi.n such as pol ypropyl ene and .
bol ynet hyl pent SheepingPEe derding Ddioneskat IR aR GeRraisd Pt drgRdingshiehl ose
acet at e basshisfrglafubstrait@nl and1ekaing dg&p ROErSVIBAGE irs@ANEEBYd0aGn@d3bstFatd Wih a

foregoing. . L L . . o
releasing agent liquid containing 1, 4-polybutadiene and an antioxidant, and irradiating the

coated layer with ultraviolet ray so that the layer is cured; and a releasing sheet comprising in
turn a substrate, an undercoat layer (sometimes referred to as "elastic body layer") which is
formed thereon and is composed of an elastic body and the foregoing a releasing agent layer (in
the case of distinguishingly describing the releasing sheets, the former is referred to as "the first

releasing sheet", and the latter as "the second releasing sheet")

[0011)

The substrate in the releasing sheet according to the present invention is not specifically
limited, but may be properly optionally selected for use from among the well known substrates
and is exemplified by paper substrates such as glassine paper, coated paper, cast coated paper and
dust free paper; laminated paper in which the paper substrate is laminated with thermoplastic
resin such as polyethylene; films of polyester such as polyethylene terephthalate, polybutylene
terephthalate and polyethylene naphthalate; films of polyolefin such as polypropylene and
polymethylpentene; plastics films such as polycarbonate film and cellulose acetate based film;

and laminated sheets each containing any of the foregoing.



4 The thickness of the substrate, which is not specifically limted, is
preferably in the range of usually 10 to 150 m [0012] 1In the case where a
plastic filmis used as the substrate, it is possible when desired, to

subj ect the sane to a physical or chem cal surface treatnent such as

oxi dation nethod, unevenly patterning nethod on the side where the rel easing
agent layer is installed for the purpose of enhancing the adhesiveness
between the plastic filmand the rel easing agent |ayer. The above-nenti oned

oxi dati on net1rhd thicknessefhé EhpstrateOwhidhsik 20E SpechiycAlyClamited, idiprefeaslls
treatnent, chromc acid treatnent, flane treatnent, hot air treatnent and

ozone/ ullmt]m/ran@tofnmyallyﬂﬂadiléﬂiuon treatnent. The unevenl y patterning
met hod is @xe lified, for instance, by a sand blast treatnent nethod and
sol vent trl@8d&knt nethod. The surface treatnent net hod, which is properly

optionally s ted in accorda wi.th t f th subst at

usual Iy pref Z’ng‘? Vo %‘?rgr?aplaﬁg‘éﬁypd%u??(gﬁ M%ﬁfﬁ?t 15 Possth (?w&en\“ ew of
wor ki ng I i ed

t her et o. %%%Sg%]t’é‘@%@ﬁ{}fé? ‘%gobaﬁﬂgé enertcg)l eé%g{elﬁ ntl% gﬁsg Se%&%g agent
l'iquid i aidnged Iﬁ@ﬂhodcaﬂ&kérﬂylpaﬂgrﬂlhgni@ha@sn e éﬁl@ﬂbhér’éytﬁé réleating rel easing
sheet according to the present invention is that conposed only of 1, 4-bond
except f agedt lagebmndstabliedifor the purpwsd efdnhahomged esdhielsehessbedween the

pO|yITEI‘I§$tIOI’I In addltlon the 1, 4-polybutadiene may be either cis
confi gur Hm an ﬂsetﬂ%?ﬁ%aaqmdﬁyeraﬁheﬁh@\éeerr@a@wnﬁé@mgnaa mefpeflonal cis

a0 § & PR Al el & AP B RAEES Eeam ‘F%fs RERE
t d t t hat
oo % %{:ga%m wﬁas o?hpeﬁosp ?@gggﬁﬁéétwedtlalﬂd (fz?ne/‘ ase andltggpse od phe

wel I known suc or ganosu hi nder ed phenol
base. [ O@daliatopertdintergxThpuasvaily paetecoimpanethadliy erstaplifibd dopinesnitef e- base

ant i oxi dant
by a sand blast treatment method and solvent treatment method. The surface
treatment method, which is properly optionally selected in accordance with the
type of the substrate, is usually preferably a corona discharge treatment from the
point of view of working effect and operability. A primer treatment may also be
applied thereto.
[0013]

The 1, 4-polybutadiene to be used in the releasing agent liquid intended for
constituting the releasing agent layer in the releasing sheet according to the
present invention is that composed only of 1, 4-bond except for 1, 2-bond which is
inevitably formed at the time of polymerization. In addition, the 1, 4-polybutadiene
may be either cis configuration or trans configuration, and those each having an
optional cis content are usable.

[0014]

In the present invention, the releasing agent liquid is incorporated with an
antioxidant.

Examples of usable antioxidants, which are not specifically limited, include
those that are well known such as of phosphite base, organosulfur base and
hindered phenol base.

[0015]
Specific examples of the commercially available phosphite-base antioxidant
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5 include those containing phosphite in the chem cal structure formula such
as (trade nanes) Irgafos 38, Irgafos P-EPQ and Irgafos 126 (each

manuf actured by Ciba Specialty Chemicals); Sumlizer TNP, Sumlizer TPP-P
and Sum lizer P-16 (each manufactured by SUNI|I TOMO CHEM CAL Co., Ltd.);
Adekastab PEP-4C, Adekastab PEP-8, Adekastab 11C, Adekastab PEP- 36,
Adekastab HP-11, Adekastab 260, Adekastab 522A, Adekastab 329K, Adekastab
1500, Adekastab C, Adekastab 135A, Adekastab 3010 (each nanufactured by
ASAHI DBENKkideGhpse dohBainianphodphite ikehe[chohidal sGmetirkiferrexianguichsasof t he
comer Ci@gal% avai | abl e organosul fur-base _anti oxi (r:zant i ncl ude those

cont ai ni magee drgates 3 dreafesPcaPQuand beatos 126 reaclamaguéhctagetﬁ by adg
8Q0FL FL. Ci
Speci Al tGenarEveO e | RS T ST Sq PRAE Bhd SIEL BIOTL and
S I Adek b
AuOmZ3I fﬁ%n%ac@ureé%@% gg\ﬂll{di%g) mﬁ%de ?(tablflgjp %4r(1:05ee asta

Sum | i zeaddiBskbhb PR@ts, '&dekﬁ@fﬁbaﬁlr(}’tAHe'kfabﬂathP%l Aﬁ@kaété‘b’f—]&? fhi opr opi onat e)
is particularly preferabl e. [0017] Specific exanples of the comercially

avai | abl Adéiastiay 260, Priehabtabai2? A, dtekaxtiab 29K, AdehdstabH666, Adeltaaitalty 6y 2,
6- al kyl phenol in the chem cal str(ucture formul a such _as g} t rade nanes)

I rganox Adekastaly b Pg@iastatgm egels manugactoxed hp AGAHL QEAFALB35, | r ganox

1076, gﬁgg ]artg‘ rganox 1222, Irganox 1330, |Irganox 1425, |rganox 3114,
| r ganox andthedike 1135, irganox 1141, Irganox HP 2251 (each

manuf act ur[g égy Ci ba Specialty Chemcals); Sumlizer BHT, Sumlizer N DP-S,
Sum | i zer -80, Sumlizer BBMS, Sumilizer WK-R, Sumilizer GM Sumlizer

G5 (each manpeifieretdmiles3MNhEOMRANSEIMIGAL alable digdndsulfvidrikast ab AC- 30
( manuf acturedpt?fl ASAHI DENKA CO., LTD.) and the (Ihlgke [0018] Any of the

above- ci amdb)a'dmtdmh]dlalntthnwcdmmﬂabeﬂmr o thmchemmnba]r&irm(rtnrey\fdrmulat | east
ol casi ncbiredrats npresd PeampedtS PO abdrgpon dhédbased on 100 parts
by manufactured by Ciba Specialty Chemicals.); Sumilizer TP-M, Sumilizer TP-D,

Sumilizer TL and Sumilizer MB (each manufactured by SUMITOMO CHEMICAL

Co., Ltd.); Adekastab AO-23 (manufactured by ASAHI DENKA CO., LTD.) and the

like. Of those, Sumilizer TP-D, that is, pentaerythritil-tetrakis(3-

laurylthiopropionate) is particularly preferable.

[0017]
Specific examples of the commercially available hindered phenol-base

antioxidant include those containing 2, 6-alkylphenol in the chemical structure

formula such as (trade names) Irganox 245, Irganox 259, Irganox 565, Irganox

1010, Irganox 1035, Irganox 1076, Irganox 1098, Irganox 1222, Irganox 1330,

Irganox 1425, Irganox 3114, Irganox 1520, Irganox 1135, Irganox 1141, Irganox HP

2251 (each manufactured by Ciba Specialty Chemicals); Sumilizer BHT, Sumilizer

MDP-S, Sumilizer GA-80, Sumilizer BBM-S, Sumilizer WX-R, Sumilizer GM,

Sumilizer GS (each manufactured by SUMITOMO CHEMICAL Co., Ltd.);

Adekastab AO-30 (manufactured by ASAHI DENKA CO., LTD.) and the like.

[0018]
Any of the above-cited antioxidant may be used alone or in combination with
at least one other species. The amount thereof to be used in the case of the first

releasing sheet is preferably at least 0.1 part by weight based on 100 parts by
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6 wei ght of the 1, 4-polybutadiene in terns of solid content fromthe

st andpoi nt of suppressing hard releasability due to deterioration in the 1,
4-pol ybutadiene , and is preferably at nost 15 parts by wei ght based on 100
parts by weight of the 1, 4-polybutadiene in terns of solid content from
the aspect of sufficiently maintaining adhesiveness between the rel easing
agent and the substrate of the releasing sheet. That is to say, the anpunt
thereof to be used is preferably in the range of 0.1 to 15 parts by wei ght
based on vi@¢htpethe 1pypulgbatidi@ie inlterhs of delftbtonten eftomnidei stah dpoint of sol i d
content. On the other hand, the amount of the antioxidant to be used in the
case of suppresemgihrdaeleasamljitsdeeto defepordizomin theal, 4rdsghutadiensarandpy

wei ght based .on. 100 parts by ight. of the 1. 4-pol ybutadiene in terns of
S0l Ll cont BIRSRPBTL RES b5 aﬁﬁﬁggmeléh%ﬁg%g%gﬁﬁ%ﬁaw dBeity due to
deterioratli i 1, - hut adi I r | y;.at nmost 10 parts
by wei ghtq1 ﬂoogg%lggg}n&%dé tB%ﬁ% gf’é%;@%\@?%ﬁ{ﬁ%r?eﬁpggs ?&ﬂf%)lgﬁj?%lﬁgdi ene in terns
of solidgaRtSRind 4B R8s PO eefthe SHIbhbiRLBELY aN@ M 3hBYtPEeREREST Veness
bet ween the rel easi ng agent and the substrate of the rel easing sheet. That
i s to sayelenhiagaheet) (Thiabes @ofayt thelem osetcdthieseof [to & esad isypiefertably imathge of 0. 1
to 10 parts by wei ght based on 100 parts by weight of the 1,

4- pol yEutl‘aIIEQg%O.ilrﬁgtlém@&ﬁy W@iﬂh@b@g&d@hﬂogpwﬁ weight pliheaki ng agent
liquid i 4 di ene, the antioxidant and an ot her

ich th , 4-pol yb
conponeng'%g’lg)‘étatg%eg‘ﬁé@&egggﬁggg} OgNYsol ved in an organic sol vent. Such
organi ¢_sol VDn ﬂﬂ%yqttlg? ﬁ%&%hg%ogﬁ%%f ?hdé Eﬂﬁbﬁﬁ&%’to‘r’ﬁésll_lsﬁh%%e % gem s each

havi ng favorable so yin I"endi ng conpone e solvent to be

used in thb SecoRrBTelenshreedieet {d BRefd¥blyoltuens 0. X phANRs weRhBBASd on dbHanol ,

t
i sobut anol, n-butanol, "acetone, nethyl ethyl ketone and tetrahydrofuran.
Any of t hparsdgyvweerght efitlsol vepolybetadbe einadrmak ofisolal cantewtofirminnthiei on wi t h at
| east one other species. [0020] .Preferahly, the releasing agent liquidis
pr epar ed Sk¥dnestt ¢ rpBERssing hayiaslasabilion dn tadeleriosatsen imthe range of 0.5

o 15% by MO Sk 8T p ey ARBYCIThLAY L5 I b2l oS, ©f
by weight of the 1, 4-polybutadiene in terms of solid content from the aspect of
sufficently maintaining adhesiveness between the releasing agent and the
substrate of the releasing sheet. That is to say, the amount thereof to be used is
preferably in the range of 0.1 to 10 parts by weight based on 100 parts by weight of
the 1, 4-polybutadiene in terms of solid content.

[0019]

The releasing agent liquid in which the 1, 4-polybutadiene, the antioxidant
and an other component to be blended at need is dissolved in an organic solvent.

Such organic solvent may be selected for use from among well known
solvents each having favorable solubility in the blending components.

The solvent to be used in this case is exemplified by toluene, xylene, methanol,
ethanol, isobutanol, n-butanol, acetone, methyl ethyl ketone and tetrahydrofuran.
Any of the above-cited solvent may be used alone or in combination with at least
one other species.

[0020)

Preferably, the releasing agent liquid is prepared so that the solid

concentration is made to be in the range of 0.5 to 15% by weight using any of the

above-cited solvent for the sake of convenience of coating.
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7 The coating of the releasing agent liquid on the substrate (the first

rel easing sheet) or on the elastic body |ayer (the second rel easing sheet)
can be carried out by well known conventional nethod such as bar coat

met hod, reverse roll coat nethod, knife coat nmethod, roll knife coat

met hod, gravure coat nmethod, air doctor coat nethod and doctor bl ade coat
nmet hod. [0021] The coating anmount of the releasing agent liquid in the case
of the first releasing sheet is preferably at least 0.01 g/ nR2 in terns of

t he wei ght offhealoatingefthentledsing hfentdiqpndsa the sabstaate (bge fiestaskaking
rel easi ng. power (easy releasability), and is preferably at nost 1.5 g / n2
i n t er ms sheett)rve onethglelassic boglyildyerdhesacondrelepsing sheeld san be cprmedaut ng

bl ocki ng, bet ween the rel easing ent Layer and re ace of he substrate
for the P¥ kﬁa@”@ﬁwewnaﬂmﬁzg@%%eb% qopt Bethodrreprsgiroll e of

keepi ng. T IS k0 S he ¢ I f_the rel easi a liquid in
t he casem%ﬁgg’m% ?Osat%@eet}lgg’srioﬁg&g%g@? P?l;é%%(gtgﬁéwraencgggga‘“%g%f%fg%ﬁt?/r 0.01 to
1.5 9 / wBat mPAHJd £itl 85ctdr Mgk @6aRh¥tHed02 to 0.2 g / nm2. On the other hand,
the coating amount of the releasing agent liquid in the case of the second

rel easing iogel is preferably at least 0.01 g/ nR2 in ternms of the weight
of solid content for the purpose of obtaining necessary rel easing power
(easy rel easl3tsi doatipg, amertnti of the e¢leasing pgent lpud in the gage ofthe firster ns of t he

wei ght of sol.id .content_.for. th ur pose, of . preventj bl.acki et ween the
rel easi nﬁeléﬁ%lﬁg shgshs prﬁf?ﬁ]g'iﬂé(éﬁﬁ?%ég-q}fgf’ﬁ‘fé“&ﬁ?ﬁsr ttggf“@ﬁgh%@nﬁ%gaeasi ng
sheet whi G i | j {S to
say. t he CaeP oy BRuRbodt o EAR e RS Ty eleb bRl Fa feasaling) ° o
second r%@§§b9§eﬁlﬁ§tathﬁ)spll%f§Iﬁlbliﬂtérﬂlst6ﬁhéW&%mt@fs@h@%oﬁ&ntfmot}ﬁ [,
particularly preferably 0.02 to 0.2 g / nR. [0022] The rel easing agent

| ayer i s puoposedfipyeeentatgiddcking betwenptheseteaapry agend layercmal teag fade dfhe

rel easi nghagent liquid to the ahove-nentioned substrate (the first

r el easi nghe Rakityatgiior the reieasimethest whash may spnipchenderashother aba fime eheet ),
nER 0 e TS i ey PRI e L PR R BB 0
the pol yhptiadhRRgeleatithg shidbt RAn'the rafsEoflRefc?iby ® 6 PLLRSIgYgnagent |ayer.
particularly preferably 0.02 to 0.2 g / m>.
On the other hand, the coating amount of the releasing agent liquid in the
case of the second releasing sheet is preferably at least 0.01 g/ m?in terms of the
weight of solid content for the purpose of obtaining necessary releasing power (easy
releasability), and is preferably at most 1.0 g/ m? in terms of the weight of solid
content for the purpose of preventing blocking between the releasing agent layer
and rear face of the substrate for the releasing sheet which may contact with each
other at a time of keeping. That is to say, the coating amount of the releasing agent
liquid in the case of the second releasing sheet is preferably in the range of 0.01 to
1.0 g/ m? particularly preferably 0.02 to 0.2 g/ m?.
[0022]
The releasing agent layer is formed by a method which comprises applying a
coating of the releasing agent liquid to the above-mentioned substrate (the first
releasing sheet ) or to the elastic body layer (the second releasing sheet), heating to
dry the coated layer at a temperature of about 40 to 160°C for 30 seconds to 1
minute, then irradiating it with ultraviolet ray to crosslink the polybutadiene, and

curing the same to form a releasing agent layer.
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8 Usable ultraviolet |anps are available frompreviously well known | anps
such as high pressure nercury lanp, netal halide | anp, high power netal
halide |anp and non-el ectrode ultraviolet |anp. O these, the non-el ectrode
ultraviolet lanp is optinmumfromthe viewpoint of curability of the

pol ybut adi ene. [00231 The irradiation anmount of ultraviolet ray in the case
of the first releasing sheet is preferably at least 1 mJ / cnR2 fromthe

st andpoi nt of assuring high adhesiveness between the rel easi ng agent and

the subst r at gsabletuleraiedlefisiniis seeshilablerfeorh previeht sy abdlykaswindahps0 mJ / cn
fromthe standpoint of assuring easy releasability between the rel easing

agent | agwech ambightressgieynentheslayep aygetal hahgetamp, high powver gnetal/halidee

i rradiat] t of ul i ol et inth f the first | easi
Sheot | sLamP GHE HoasRges tHAdepn BT Lo (3F thesardhs memelechRipIUTREG
preferab 2.10.45 ml./ CRHP. . h 1ha t I I jation anmount of

ul travi 01 erp %Sa??‘ﬁu%gog‘atgﬁé ‘8‘192'?%18% Ogéedc}%hgﬂyg?'é}éesg ??55%{@2 n%l' s preferably at

| east 20 rpg3jcn2 fromthe standpoint of assuring high adhesiveness between
the rel easi ng agent and the substrate of the releasing sheet, and is

pref erabl y aTheuaiadidtionahoanRoff ulerividlet siyandhoeicase offthedastirdlagieasy
rel easability between the rel easing agent |ayer and the tacky adhesive

agent | asteget 19 peeferably ot keagt 1 nhk/ im? &dinathiestardnsumt ofgfssuringdmglol et ray in
70 m T B ek B st maatipehend bRt et oBase i 20 *°
crossli nki r e ul Vi ol i.r ati.o . rried out
nore eff }éléﬁgsn}% {%&égga%g?lﬁgt %6 %‘n‘jo/;)cg?tefﬁéﬁ%ﬁh% gﬁa%gi@%%r#e&r%%g%ggﬁ%%agent | i qui d-

Speci fi CrelexAMRIGD el En PRI LTEH §§;éﬂt21§%eﬂ AP tagky aUREADE GedR b} drS
i nclude aromatic” ketones such as benzophenones, P,

P' - di net BhaybaozapghtheanadidiorPamoudt ahilaravidetzeyharthe easdbf the first
P' - di met hyl benzophenone, acet ophenones and _acetonaphthone, while there are

usabl e ardfesng sheefanymithe Bange ohpreferadpiitn A0andérpdamgubalinone based

aromat i cp%e(%(%%&l}pg%o ig%\J?Csmz.rret hyant hr aqui none. [ 00251

On the other hand, the irradiation amount of ultraviolet ray in the case of the
second releasing sheet is preferably at least 20 mdJ / cm?® from the standpoint of
assuring high adhesiveness between the releasing agent and the substrate of the
releasing sheet, and is preferably at most 70 mdJ / cm?® from the standpoint of
assuring easy releasability between the releasing agent layer and the tacky
adhesive agent layer. That is to say, the irradiation amount of ultraviolet ray in the
case of the second releasing sheet is in the range of preferably 20 to 70 mdJ / cm?,
particularly preferably 22 to 66 mJ / cm?.

[0024]

The crosslinking through the ultraviolet ray irradiation can be carried out
more efficiently by adding a photosensitizer to the releasing agent liquid. Specific
examples of the photosensitizer imparting favorable results include aromatic
ketones such as benzophenones, P, P’ —dimethoxybenzophenone, P, P’
~dichlorobenzophenone, P, P’ —dimethylbenzophenone, acetophenones and
acetonaphthone, while there are usable aromatic aldehydes such as
terephthalaldehyde and quinone based aromatic compounds such as
methyanthraquinone. '

[0025]



9 The tacky adhesive to be applied to the rel easing sheet according to the
present invention is not specifically limted, but may be properly
optionally selected for use from previously well known tacky adhesives such
as of acrylic base, polyester base and pol yuret hane base. [0026] As
materials intended for formng the elastic body |ayer in the second

rel easi ng sheet according to the present invention, there are usable such

el astic body formed fromsuch materials as natural resin exenplified by

nat ural rubb@he tackyrddhesive to bsiapplied esrthd fel exdirdyy shpet yoceetihane thased resin,
ethylene / vinyl acetate copolyner and pol yol efin based resin; and

synt het i mreﬁ@ub@we@@@mlwt@pe@ﬁyﬂbhbnmtedbgtlhma@rm nyepetly enfisnallf ene base,

butyl base, e | ene / propyl ene base and acryl.ic . base, O those,

ol Jur o st ase Byl Rerier el Gt wekp b EruPra & dttnirbasgng
nodifie 1 referable by reason of their havin

sol vent d?%@%%%ﬁ%%@ﬁn@%ﬁ%%%h%ﬁegxcel | ent ru%ber elasticity. In addigti on,

fromthe §gpryit of assuring easy releasability, the elastic body has a 100%
nodul us of elasticity of preferably at nost 35 MPa, particularly preferably
at nost 30 MRamdtefidlg]inteiveddbaforining dlky elaatie bodyalayeeut thevsstohy appl yi ng a
coating of undercoat liquid in which any of the above-cited materials is

di ssol vertléasingshael aptarding todhe preseat iavepitiog, thrve csanpale snohelpsBe it is

posei bl e, g, Mesd o, e0LANCe, LS, ol U eslslances, 400 adiesivegiss Lo Lhe
oL BB 0 B NS ORI P LIATEAL Y SPARRAGE 11 U5
oo s ke arl b s o e
used al ometadrerierbaseariboronténerbages butyl bhemsthydere propylespbaseand poghs] .
s maacbd%s: OF thirer Py RENBEG Pt EsshGaoE 4P SR PUERFRCaRG SRS
above: ci o8 NS ol iy b Rl s GBI BG Se Rlon bl 02110 O
solvent resistance (insoluble) and excellent rubber elasticity.
In addition, from the aspect of assuring easy releasability, the elastic body
has a 100% modulus of elasticity of preferably at most 35 MPa, particularly
preferably at most 30 MPa.
[0027]
The elastic body layer can be formed by applying a coating of undercoat liquad
in which any of the above-cited materials is dissolved in an organic solvent, and
drying the coating. Moreover it is possible at need to enhance its solvent resistance
and adhesiveness to the substrate by ultraviolet irradiation after coating and
drying. The organic solvent to be used in this case may be properly optionally
selected for use from well known solvents having good solubility for the elastic body
components. Such solvents, which are cited by the same solvents that have been
exemplified as being usable for the releasing agent liquid, may be used alone or in
combination with at least one other species.
[0028]
Preferably the undexcoat liquid is prepared so that the solid concentration is

made to be in the range of 0.5 to 15% by weight using any of the above-cited solvent
for the sake of convenience of coating. The coating of the undercoat liquid to the

10



10 substrate can be carried out by any of previous well known coating
nmethods as is the case with the above- described rel easing agent |iquid.
[0029] The elastic body layer is fornmed by applying a coating of the
undercoat liquid to the substrate, heating to dry it at a tenperature of
about 40 to 160C for 30 seconds to 2 mnutes. The coating anount of the
undercoat liquid is preferably at least 0.05 g/ n2 in terns of the weight
of solid content for the purpose of assuring the tinme-lapse stability which
i s a workibygraté tae be daaiddodtisy amsovBpdeaioueweall kiidven ceyting meslvels &5 is
preferably at nost 10 g / n2 in ternms of the weight of solid content for the
pur pose thsrcase agnhtherpayesierembedaredeasing agenddiseudi ne econonical Iy

ef fici entllm@arryi ng out the coating work. That is to say, the coating
anount of undercoat liquid is in the range of preferably 0.05 to 10 g /

n2, particul : . A4l rai ng
T P2 L1 ot SLUAREELEA0 Bk byl O 4 S HTRRE ekl G
present td‘ﬂfé%‘b@ﬁa_ﬂih@gﬁn?b@ﬁiyﬁﬁeﬂ KA gt IeWEhbast AP B0 @t forgat 1000 N
/ 25 mm and also is excellent in a tine-lapse releasing stability and
adhesi veseonds to Ananbiedsr at e. Moreover, it can provide a tacky adhesive
|l am nate which is preferably suitably used for applications in relation to

preci si on el eEhe ensitng araewntredithe sqdepeahliquidol paetenahlsitat hepsd 008 &0my oni ¢

e dr oot et o A rorgenting b B TR oL ACDHE et tpon
licat] . | | . | It . [0030

TPt PP SR RARKEIOR B ik lilacin S e Ther RaRRIL T 8- 1 O0P)

r ef er encgrdferabbRpmatt Mg £ xR te5m S 6EtheOk R ofsoidioatent i tHe hapeyer shal |
never limt the invention thereto. [0031] Exanple 1 One hundred parts by

wei ght  o6f miegeritingblvokynigiamaidatethe samentieccon @dically 2ERieGly porgingomtunder t he

trade nane JSR BR- 10, containing cis_ |, 4 bond qof 95% and. 1. part by
wei ght elip . ¢ Thakis e s8¥; &%@n@a@&ugﬁe%ﬁsﬁ lf%‘{et()liﬁ&ﬁ d1gpmder

the range of preferably 0.05 to 10 g/ m?, particularly preferably 0.1 to 1 g/ m?.

In summarizing the working effect of the present invention, the releasing sheet
according to the present invention brings about a releasing power as low as at most
1000 mN / 25 mm, and also is excellent in a time-lapse releasing stability and
adhesiveness to a substrate. Moreover, it can provide a tacky adhesive laminate
which is preferably suitably used for applications in relation to precision electronic
machinery/equipment such as mounting of electronic part items for printed wiring
board and assembly of magnetic recorder (hard disc drive: HDD) without exerting
adverse influence on the items upon application to the field of packaging for the
electronic part items.

[0030]

In what follows, the present invention will be described in more detail with
reference to comparative examples and working examples, which however shall
never limit the invention thereto.

[0031]

Example 1

One hundred parts by weight of cis 1, 4-polybutadiene (manufactured by JSR
Corporation under the trade name JSR BR-10, containing cis I, 4 bond of 95%) and
1 part by weight of antioxidant (manufactured by Ciba Specialty Chemicals under

11



11 the trade nanme Irganox HP2251) were diluted with toluene to prepare a

rel easing agent liquid having a solid concentration of 1.0% by wei ght. The
rel easing agent liquid thus prepared was applied as a coating to a surface
of a polyethylene terephthalate (PET) filmwth a thickness of 38 m

(manuf actured by M TSUBI SH PCLYESTER CORPORATI ON under the trade nane
T100-38) in a coating anount (weight of solid content) of 0.1 g/ nR by the
use of a Myer bar # 4, and thereafter the resultant coated | ayer was heated
at 10000thé trad8Gasechgdsox HR22j 1} weresdileteSasle telapné Yo prepaceatrelbabimger was
irradiated with ultraviolet ray by means_ of a belt conveyer type

ul t r avi oR8entrlaguiphaymsa selpd Wﬁﬁé@@@né’édi%@bﬁ WeghH-a fusion H val ve having
one 240 W/ | a under e copndition of, the conveyer velocjt being 40 m
P mate (ul cisseiastty et i ARG b Ao AR F o 1o dng cur od to

Sbooquent oo g LB R R L B B B A M o veness

to the s@hshufictunRddy MITSUBISEEHOBYESTERCGORFORABEO Nagn d¥2lthedgadesi | i cone
conpound content. The results are given in Table 1. [00321 Measurenents and

eval uat i mamesT 10@B&kni mepatingenyoim vk glthd sbhié nestent)of thheg / mitbyt thatseeach of
the resultant rel easing sheet as well as silicone conpound _contept were
8

made by cha Myarisad dandddersaltar theresitant copted lppeowas Rgatedrad HGOH- a)

Rel easi n r i no state The rel easi ng agent side of the rel easing
sheet thg?%ecpﬂ@sgooﬁhé’%eosﬁmeest and the tacky adhesive agent side of an
acrylic tack i hel ng- : r t hal ate
(PED 111 mowet R, ARt Pl g PR e oo™ e,

under t hef & baieondefrerltypé GItesviblie0rdy hPadinkibh @ppatatal Bquidpdsiivie alfasiog
acrylic tacky adhesive (manufactured by LINTEC Corporation under the trade

nane NPL)H valva havatg one 2dbWnt cng Wsinghindef thotdaliomoftite) conveper velgeityn? 1 wer e
superinposed by bringing both the sides into contagf w each qt her and
ver e st UBRIEG _mt[omH&Eﬁ%é]tthﬁW%’rﬂér% afigh BERNPS AL %\m}&@%@n%w@}. The
resultang, Bg%%%g%’}eﬁim? WP hiBped With AR rePRGIRY aderdTye,Under the

condi tions
Subsequently measurements were made of releasing strength and

adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content. The results are given in Table 1.
[0032]

Measurements and evaluations of releasing strength and adhesiveness to the
substrate each of the resultant releasing sheet as well as silicone compound
content were made by the methods as described hereunder.

(1) Releasing strength

a) Releasing power in normal state

The releasing agent side of the releasing sheet that was the object of test and
the tacky adhesive agent side of an acrylic tacky adhesive tape { a substrate being
polyethylene terephthalate (PET) film with a thickness of 38 pm ( manufactured by
Toray Industries, Inc. under the trade name Lumirror E20 # 50, white), tacky
adhesive being acrylic tacky adhesive (manufactured by LINTEC Corporation
under the trade name NPL) in a coating amount (weight of solid content) of 24 g /
m? } were superimposed by bringing both the sides into contact with each other,
and were stuck down to each other by one reciprocation with a 2 kg roller. The

resultant specimen was allowed to stand for one or 7 days under the conditions of a
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12 tenperature of 23 C and a humdity of 50% and a neasurenment was nmade of
each releasing power (N / 20 mm) thereof by the use of a universal tensile
testing machine (manufactured by ORI ENTEC Co., LTD. under the trade nane
TENSI LON UTM 4-100) under the conditions of a tenperature of 23 C and a

hum dity of 50% by peeling off the substrate side of the tacky adhesive tape
to the direction of 180 degrees at a velocity of 300 mm/ mnute. b)

Rel easi ng power after aging accel eration The rel easing sheet that was the
obj ect ofempatitwasof A3l Gvenh dt ohemadidy H050%nend dayeasndemebhwas onatletdfons of a
tenperature of 23 C and hum dity of 50%oor for one or 7 days under the
condi t i opack refeaspowenwaNJr207pme theyest buthense pla naiversal dgpsiledestingi de of

t he rel easi sheet and t i V. gent side of an acrylic tacky
adhesi ve™M25pE4 B%W%‘E]Eymﬁé"ﬁgﬁﬁ%ﬁ nengi%rrfélﬁﬁfﬂ‘i?a?@e( PET) filmwith
a thickngasy Igml)l( . | 9 Ué}ﬂ)ﬁ the trade
name Lum rro@ilg}g Oﬁgvﬁ{ 1?12(?&@ gc?%dlg%hgélfég%gkfn%ﬁg%?{/ |cctac %/ adhesi ve
(manuf achynsdit, Mfg(b%%@gpééqa&)@%ﬁam Qmbyfdes silbef tHeageky adRedird-dagetodheoat i ng
anount (wei ghtpof solid content) eof 24 ¢ 71 n2 } wer eﬁsupgri rrp%ﬂsec(i) by

bri ngi ngdihettion tfi80sdeterses at aveloatyof 3064 mim éadhutet her, and were stuck down

to each other by one reciprocation with a 2 kg roller. The resultant
speci nen vvasbbRIBMé’dlgtRPVéﬁreﬁféﬁrf@ng@W@l%é{‘}o@nder the conditions of a

23, C d i .di f .5009 d f
each 1ol easi MBeSEEP AR, Sort i TRALEST oL Hed AEARAdo St BE opRar i n ¢ he
precedi nga% Pﬁtﬁhﬁ%he ({o%?ééns % dendiReal ¥ eROS STt Qngllﬁ%h[iﬁ&%f'é’@%‘)dﬁbr EIF€ ['or

detachin e releasing agent Tayer froma substrate were Visi

obser vedoby daybualiér 1R dvaditibieofa ferhherat@leadSIONT  aferhafleayles rdeggnef the
rel easi ng sheet that was the object of test was rubbed with a finger, and
eval uat i egentvedeochtheaetrasiestieat pnd dhe tavkyfadihleswe mgent sileof an aOryligvor abl e

Yo some LAREePSF80hS 8 HDSTA D DAY st e AR KO BBF thue to
Removal - gnfl; ARbsAGRC ;%Q%Lﬁ&ﬂeﬁﬁ%&%&%‘?ay Industries, Inc. under the trade
name Lumirror E20 # 50, white), tacky adhesive being acrylic tacky adhesive
(manufactured by LINTEC Corporation under the trade name NPL) in a coating
amount (weight of solid content) of 24 g/ m?} were superimposed by bringing both
the sides into contact with each other, and were stuck down to each other by one
reciprocation with a 2 kg roller. The resultant specimen was allowed to stand for
one day under the conditions of a temperature of 23 ‘C and a humidity of 50%, and
a measurement was made of each releasing power (mN / 20 mm) thereof by the
method same as that in the preceding item a).
[0033]
(2 ) Adhesiveness to substrate

Removal and /or detaching of the releasing agent layer from a substrate were
visibly observed by rub-off method wherein the releasing agent layer side of the
releasing sheet that was the object of test was rubbed with a finger, and
evaluations were made on the basis of the following critena.

O :favorable without Removal and /or detaching from substrate

A Removal and /or detaching to some extent from substrate without any

practical problem
X : poor due to Removal and /or detaching from substrate

13



13 (3) Measurenent of silicone conpound amobunt A neasurenent was nmade of the
silicone conpound content in the releasing agent |ayer of the rel easing
sheet that was the object of test by X-ray photoel ectron spectronetry (XPS)
under the follow ng conditions. Measuring instrunment: ESCA 5600 manufactured
by Perkin El mer Japan Co., Ltd. X-ray source : My standard (15 kV, 400W
Takeout angle : 45 degrees Measuring tinme : 3 mnutes El enent neasured :
silicon (Si) and carbon (C), wherein Si amount was expressed in " %" by
mul i pl yi g (EPMEALHRn St slicoSt cdmPhulll ak@fnt [0034] Exarpl e 2 The
procedure in Exanple 1 was repeated to prepare a rel easing sheet except

that the bl enmmgamthastmadanﬂlmeﬂutmmb conposatl contehd ipahé selbysimei ght

based on 100 parts by weight of the 1, poybut adi ene._ Subsequent|y
nmeasur emsgest layee Ofﬁdueerebefasm ghest hlgatswa%ﬂm objegtod! testthesX vanphetoelectrhe
substrate each o nt.rel easi ng.sheet as well as silicone
conpound 586 rb’ﬁ%?ﬁé a?‘?aﬁ‘? SFIECIPRMS I e 1. The results are given

in Table 1. | . ed to
prepare a rellggglalng gﬁgﬁu“g@égﬁ@}?&@%eﬁ%@h zer %%?\Eﬁleg%ﬁe%

manuf act wwedi by SUM TOMO CHEM CAL Co. Ltd.) was used as the an tioxidant
in place of the Irganox HP2251 (trade nane). Subsequently neasurenents were
made of rel ea)é1ragssmn’cenmg1smdarchﬁllﬁels‘if\;1@ﬁ&‘é)s to the substrate each of the

resultant rel easing sheet as well as silicone conpound content in the sane
manner as i n Fokeepl engle ‘#hcdegsensits are given in Table 1 [0036] Exanple 4

Measuring time : 3 minutes
Element measured : silicon (Si) and carbon (C), wherein Si amount was
expressed in “ % ” by multiplying the value of Si/ (Si+ C) by 100
[0034]
Example 2

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the blending amount of the antioxidant was set on 10 parts by weight based
on 100 parts by weight of the 1, 4-poybutadiene.

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.

[0035]
Example 3

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the Smilizer GS ( trade name, manufactured by SUMITOMO CHEMICAL Co.,
Ltd.) was used as the antioxidant in place of the Irganox HP2251 (trade name).

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.

[0036]
Example 4

14



14 The procedure in Exanple 1 was repeated to prepare a rel easing sheet
except that the Smlizer GS (trade nane, manufactured by SU VHTOMO CHEM CAL
Co., Ltd.) was used as the antioxidant in place of the Irganox HP2251(trade
nane), and that bl endi ng amount of the anti oxi dant was set on 10 parts by
wei ght based on 100 parts by weight of the 1, 4-poybutadi ene. Subsequently
measurenments were nade of releasing strength and adhesiveness to the
substrate each of the resultant rel easing sheet as well as silicone
conpound Conmtpﬂoﬂeddi@iﬁ@iﬁnim@m%asa@pbﬂte@t@wbﬁarbaM&ﬁﬁ%ﬁﬁé& eRéedt gi ven
in Table 1. [00371 Conparative Exanple 1 The procedure in anple 1 was

r epeat edthat thedpralizea G tradé ngmshmetnuéaaterd byt BEAMITEME) SHEMICAL Ghe

ant i oxi dané} was om_ tted. Subsequently nefgtigrenents Wer e &ade of rel easing

st r engt h Lagd Wagdsed ias dhe astiogdanieinsplpes plibe leganoxdiPE el (teadq name). pefeasi ng

sheet as_wel,, as. silican 0 und content. in._the nme_manner as in Exanple
L The S48 RleBding Sp Gl hE TRBPEARE0 FsB 3gnor b AR 1T wERRE el e
pr ocedur gqj atgp,;‘,- ﬁﬁé% epare a rel easi ng sheet except

t hat thqupgﬁgelgn o?lg?lﬁ\ewgﬁﬁgl a(r%tté(%glgé'orritted and that ultraviolet ray

irradiation @R&s&ﬁhﬁﬁgﬂmeﬁgh%ﬁQM@§Wbﬂeﬂﬁﬂ@uﬁ@&ﬁﬂﬁﬁgWﬁkﬁgﬂﬁdﬁdOf rel easing
strength and adhesiveness to the substrate each of the resultant rel easing

sheet as adbb$iversess <o the swstrampacin df teneenltantrddrsispsiecatmsvedll as i n Exanpl e
1. The results are given in Table 1. [00391  Cgnparative Exanple 3 The

pr ocedur SICANECHRPPENd Copignt Bhidsrssame Bapnepas th Hxpapded; Efrﬁg’gttsaé?(cept

that the uItr.avtaz)ie:l ray irradiation was omtted. Subsequently neasurenents
vere mad&"GF e %'ng strength and

[0037)

Comparative Example 1

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the blending of the antioxidant was omitted.

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.

[0038]

Comparative Example 2

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the blending of the antioxidant was omitted and that ultraviolet ray
irradiation was omitted.

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.

[0039]

Comparative Example 3

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the ultraviolet ray irradiation was omitted.

Subsequently measurements were made of releasing strength and
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15 adhesiveness to the substrate each of the resultant rel easing sheet as
well as silicone conmpound content in the same manner as in Exanple 1. The
results are given in Table 1. [0040] Exanple 5 The procedure in Exanple 1
was repeated to prepare a releasing sheet except that the ultraviolet ray
irradiation after coating and drying of the releasing agent liquid was
carried out by neans of a belt conveyer type ultraviolet ray irradiation
apparatus equi pped with a fusion H val ve having one 240 W/ cm | anp under

the condihégverdss theheqibstyte edel ofiheyrebelitngt vledirg shidevhe welltad | Mes
repeatedl)i1 (ultraviolet ray irradiation amount _of 44 mJ /cnR instead of 22

ml / cnRsiicosupmepaer tonteebisutherramemaaner andeEsampld baBhanpssltsangt h and
adhesi veness 't e substrate each of the resultant rel easing sheet as well
as sili&bfe1e hd content in the same manner as in Exanple 1. The

results arg 4@i ven in Table L [0041] Exanple 6 The procedure in Exanmple 1
was repeat eg 0 prepare a rel easing sheet except that the ultraviolet ray

i rradiat m?@‘ggr coating and drying of the releasing agent |iquid was
carried ou y neans of a belt conveyer type ultraviolet ray irradiation

appar at us eqUhegadcatiurd a2 Eixagipde 1h aatepeatedvo pgemire alidleAdie shvet argeptinder
the condition of the conveyer velocity being 40 m/ mnute (ultraviolet ray

i rradi at that therdtravioddt ray imndiatempafterstoatigomddryme of thegeleasi8gtagentient | y
measurenents. were nmade of rel easipng, strength and .adhesiveness 1o.the
subst r at SAEMEWaRE Py PEARS Pe bald CPRVeIRE B el BiadqletEay Eradidinn

compound ek il sobl LR STRARSE S5, BEALSghy IO 4GRS, 0LV
prepare gofdtieast e sheeheerdsity bdilatoth e nHhhiadhPlifles raYedtedgdi ati on after
coating and drying of the rel easing agent

(ultraviolet ray irradiation amount of 44 mdJ / cm? instead of 22 mJ / cm? ).

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.

[0041]
Example 6

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the ultraviolet ray irradiation after coating and drying of the releasing agent
liquid was carried out by means of a belt conveyer type ultraviolet ray irradiation
apparatus equipped with a fusion H valve having one 120 W / cm lamp under the
condition of the conveyer velocity being 40 m / minute (ultraviolet ray irradiation
amount of 11 mJ / cm? instead of 22 mJ / cm?).

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.

[0042]
Example 7
The procedure in Example 1 was repeated to prepare a releasing sheet except

that the ultraviolet ray irradiation after coating and drying of the releasing agent
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16 liquid was carried out by neans of a belt conveyer type ultraviolet ray
irradiation apparatus equi pped with a fusion H valve having one 60 W/ cm
| anp under the condition of the conveyer velocity being 40 m/ mnute
(ultraviolet ray irradiation amount of 5.5 mJ / cnZ instead of 22 mJ / cnR
). Subsequently nmeasurenents were nmade of releasing strength and

adhesi veness to the substrate each of the resultant rel easing sheet as well
as silicone conmpound content in the same manner as in Exanple 1. The

resul ts hgeld wayenried oldblyendand (04t cdmvept ©p8 ultravipl @qagurmdiatidaxanpl e 1
was repeated to prepare a_rel easing sheet except that the ultraviolet ray
i rradi at ARpArateseqwpped withamthsiew Fnplve hanasoaedds\WVigmatanp undeythel was

SSLéir o T BE P S el TR ot VRS ﬁi@%{aﬁi&@eﬁ%\r? i Trliralﬁginﬁtnidgil t he
g _ ; : 4O . .
i(:?paldit :i??rgﬁﬁng%%ﬁgﬂ%ﬂ@?g}’sﬁ%ﬁfbi?'nzz ?Ilr{sQ?%gd (r)nf 2r2n nm]ut/e ((:lrJer;éVISlcj)bgfaqLZ%tly

neasur ement sSWBEQUERHS REahi@bRRBLWerd AR bIraAsukin@sheasteAaPs to the
substrate each of the'resultant rel easing sheet as well as silicone

conpoundadivediwsitess to tHeesudatmteranceof the resulExetmpleasing sheet nesuelltas are  gi ven
in Table 1 [00441 Exanple 9 The procedure in Exanple 1 was repeated to
prepare sliceneepmpepngheostensiadbe sameamanher aoi Examalolinthewsilfperef solid
content) .vvas.s%bfn 1.00 g/ n2 instead of 0.10 g / n2 by nmaking the solid
concent r BF'EBARJAPILE rel easing agent liquid to be 10.0% by wei ght i nstead
of 1.0% ar[gogﬂat after coating and drying of the releasing agent |iquid,
ultraviolet ray irradiation was carried out by neans of a belt conveyer
type ult Exdin@ll€8 ray irradiation apparatus equi pped with a fusion H valve
having one 120 W/ cm | anp under the condition of the conveyer velocity
bei ng 40 m / Theiproteslugein Exemplel wasrepeataditapreparammeleasofg shieergxgept n

st ead g B ray SAREHE A B SR e TEISI0L Apohe ! "0
liquid was carried out by means of a belt conveyer type ultraviolet ray irradiation
apparatus equipped with a fusion H valve having one 30 W / cm lamp under the
condition of the conveyer velocity being 40 m / minute (ultraviolet ray irradiation
amount of 2.8 mJ / cm? instead of 22 mJ / cm?).

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.

[0044]
Example 9

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the coating amount (weight of solid content) was set on 1.00 g/ m? instead of
0.10 g/ m® by making the solid concentration of the releasing agent liquid to be
10.0% by weight instead of 1.0% and that after coating and drying of the releasing
agent liquid, ultraviolet ray irradiation was carried out by means of a belt conveyer
type ultraviolet ray irradiation apparatus equipped with a fusion H valve having
one 120 W/ cm lamp under the condition of the conveyer velocity being 40 m /
minute (ultraviolet ray irradiation amount of 11 mJ / cm? instead of 22 mdJ / cm?).

Subsequently measurements were made of releasing strength and
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17 adhesiveness to the substrate each of the resultant rel easing sheet as
well as silicone conmpound content in the same manner as in Exanple 1. The
results are given in Table 1. [0045] Conparative Exanple 4 The procedure
in Exanple 1 was repeated to prepare a rel easing sheet except that

1, 2- pol ybut adi ene (manufactured by JSR Corporation under the trade name JSR
RB810) was used in place of the cis 1, 4-polybutadi ene (manufactured by JSR
Cor poration under the trade name JSR BR- 10). Subsequently measurenents were
made of ndhedséngs $6 tlengibstanid eadtd bfdievesasant relddstn sslhst matweelleach of the
resul tant rel easing sheet as well as silicone conpound content in the same
manner asliconesempownd cortppt nethel sasnemanngy g Examats & The resoltsjare
Conparative ExaInB e.5 One hundred parts by weight of a silicone based

rel easi n§™&geht'd Leﬁﬁ-nuf actured by Shin-Etsu Chemical Co., Ltd. under the
trade namey, 47H) and 1 part by weight of a curing catalyst (manufactured
by Shin-Etsu em cal Co., Ltd. under the trade nanme CAT-PL-50T) were

di | uted WohipdrathierSahpiPuepare a rel easing agent liquid having a solid
concentration of 1.1% Dby weight. The rel easing agent liquid thus prepared
was appl i ed a¥hepeartungiri Bxampiul acaepéatad popseplaiy hankatergeghieehl at e ( PET)
filmwith a thickness_of 38 m (manufactured_by M TSUBI SH POLYESTER
CORPORAT E®I¢PY ity 1.2 molrhngadiena dmanvimtuzsbyi 45K Comperatignanslenthe tradght  of

The T osuPaISRERID) Kersi e Nt G6tRGs DB Bl e or Gt Y ho

sane. Su . lemt% W@B fimrel easing strength and
adhesi ve?ggg@%%%%%%gggéra g&%%é(l:\ﬁ&gf the rRelsoal tant rel easing sheet as well
as silicone cgibsdudnfl9theMurbnehiewsRMal@oNRleadtng Strefhaie 1. The

results are given in Table 1 18 [0047]
adhesiveness to the substrate each of the resultant releasing sheet as well as

silicone compound content in the same manner as in Example 1. The results are
given in Table 1.
[0046]

Comparative Example 5

One hundred parts by weight of a silicone based releasing agent
(manufactured by Shin-Etsu Chemical Co., Ltd. under the trade name KS-847H)
and 1 part by weight of a curing catalyst (n}anufactured by Shin-Etsu Chemical Co.,
Ltd. under the trade name CAT-PL-50T) were diluted with toluene to prepare a
releasing agent liquid having a solid concentration of 1.1% by weight.

The releasing agent liquid thus prepared was appled as a coating to a
surface of a polyethylene terephthlate (PET) film with a thickness of 38 pm
(manufactured by MITSUBISHI POLYESTER CORPORATION under the trade
name T100-38) in a coating amount (weight of solid content) of 0.1 1g / m? by the
use of a Myer bar # 4, and thereafter the resultant coated layer was heated at
130°C for one minute to dry the same. Subsequently measurements were made of
releasing strength and adhesiveness to the substrate each of the resultant
releasing sheet as well as silicone compound content in the same manner as in

Example 1. The results are given in Table 1
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Table 1 (1/2) Rel easing agent Antioxidant U traviolet Type Coating Type

Bl ending irradi ation anount anount anount Exanple 1 BR-10 0.1 Qg/ nR

| R- HP2251 Iwt % 22mJ/ cn2 Exanple 2 ditto ditto ditto 10wt % ditto Exanple 3
ditto ditto Sumiezer GCS Iwt% ditto Exanple 4 ditto ditto ditto |OmM%ditto
Conmp. ditto ditto not blended ditto Exanple 1 Conp. ditto ditto ditto not
irradiated Exanple 2 Conp Exanple 3 ditto ditto | R-HP2251 Iwt% ditto
Exanple 5 ditto ditto ditto Iwt% 44mJ/cn2 Exanple 6 ditto ditto ditto ditto
11m)/ cn2 [Boample 7 ditto ditto ditto ditto 5.5m)/cnR2 Exanple 8 ditto ditto
ditto ditto 2.8mJ/cnR2 Exanple 9 ditto 1.00g/n2 ditto ditto 11mJ/cn2 Conp.
RB810 0.10g/n?2 ditto ditto 22nfalded npl e 4 Conp. KS- 0.11g/ M2 CAT- PL-50T

ditto not irradiated . Exanpl e 847H (Remar KS) Comp. .y, G0 rgtive BR-10:
cis-1, 4-pol ybut adi Bleaspgdgertadt ur ed BYUOFSRYCor por at i%lﬁ’jévg%g q10: 1,
2pol ybut adi ene (rraggf act wedn®y JSR,Cor poriaBle@mgKS- goaHiatien | j|cone based
rel easi ng agent ( factamade By Shi¥Et su [Chesdwgal | Coamouktd. |) | RHP2251:
| r ganox 2251, apl.ioxi dant (mgn ured by C ba $pecialty Chem cal s)
Sumili ze X@Péént @%’mel?%/ﬁﬁuf ;Igaﬁ? Iy SURETOMVD @KL go., Ltd.)
_ _ B . H = = -
CAT-PL-5 -I;(am%férz' ng gala ysdtimg mgnuf agtur ed byl(%vq%n Et su Cﬁ%‘}gm cgl Co., Ltd.)
Example 3 ditto ditto Sumilizer GS 1wt% ditto
Example 4 ditto ditto ditto 10wt% ditto
Comp. ditto | ditto not blended ditto
Example 1
Comp. ditto ditto ditto not irradiated
Example 2
Comp. ditto |  ditto IR-HP2251 1wt% ditto
Example 3
Example 5 ditto ditto ditto 1wt% 44mJ/cm?
Example 6 ditto ditto ditto ditto 11md/cm?
Example 7 ditto ditto ditto ditto 5.5md/cm?
Example 8 ditto ditto ditto ditto 2.8md/cm?
Example 9 ditto | 1.00g/m?2 ditto ditto 11mdJ/cm?
gomp : RB810 | 0.10g/m?2 ditto ditto 22md/cm?2
xample 4
Comp. KS- . N
Ei;nlﬁ ple 5 847H 0.11g/m? CAT-PL-50T ditto not irradiated

{Remarks}
Comp.: Comparative
BR-10: cis-1, 4-polybutadiene (manufactured by JSR Corporation)
RB 810: 1, 2-polybutadiene (manufactured by JSR Corporation)
KS-847H: silicone based releasing agent( manufactured by Shin-Etsu Chemical
Co., Ltd.)
IR-HP2251: Irganox HP2251; antioxidant (manufactured by Ciba Specialty Chemicals)
Sumilizer GS; antioxidant (manufactured by SUMITOMO CHEMICAL Co., Ltd.)
CAT-PL-50T: curing catalyst (manufactured by Shin-Etsu Chemical Co., Ltd.)
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19 Table 1 (2/2) Rel easing Rel easing power after Adhesive-

agi ng acceleration of Silicone
substrate After a After 7 a day a day 7 days content(% day days 23 "C 70 C

709C Exanple 1 0 145 198 145 72 110 0. 0%

180 ditto

state ness to conpound

Exanple 3 ditto 182 280 182 200 235 ditto
370 210 140 225 ditto
Conmp. X 70 107 70 320 6600 ditto
Exanple 3 Exanple 5 0 266 327 2@abRry £B3) ditto

power

i n normal

(M 20my) (M 20mm)

Exanple 2 ditto 295 380 295 177
Exanple 4 ditto 210
Conp. Exanple 1 ditto 150 510 150 320 5700 ditto
Exanple 2 Conp. ditto 74 86 74 70 86 ditto
Exanple 6 ditto 100 165 100

95 105 ¢itto Exgnpte 7 dittg 90 130 90 90 95 ditto . Exgnpte 8 djtto 85 125
85 90 92 ditto Exanple 9|di %tef?a%g 100 %Yeﬁﬁlnﬁs’oﬁ?rﬁffsr Gonp. X 2500 4200
2500 4000 8300 dit A@hesiesanpbwerdn Gompl | Exgnpheelbra@iosd 80 SXlidbe 50 23. 8%
[0048] Exanpl e 10 Apol yur et hangafeesi n|( manuf actured by DAI NIl PPON| | NK AND
[0)
CHEM CALS, I NC. undesssthe|t r(%%ﬁzd?&'{’}a CRI quynﬁ%&gg) 50% |coompewrtd at e), an
‘substrate Aftera | After 7| aday | aday | 7days content(’%)
day days 23C | 70C | 70°C

Example 1 O 145 198 145 72 110 0.0%

Example 2 ditto 295 380 2956 177 180 ditto

Example 3 ditto 182 280 182 200 235 ditto

Example 4 ditto 210 370 210 140 225 ditto

Comp. ditto 150 | 510 150 | 320 | 5700 ditto

Example 1

Comp. - .

Example 2 X 70 107 70 320 6600 ditto

Comp. ditto 74 86 74 70 86 ditto

Example 3

Example 5 O 266 327 266 274 283 ditto

Example 6 ditto 100 165 100 95 105 ditto

Example 7 ditto 90 130 90 90 95 ditto

Example 8 ditto 85 125 85 90 92 ditto

Example 9 ditto 70 100 70 72 78 ditto

gomp. X 2500 | 4200 | 2500 | 4000 | 8300 ditto

xample 4
Comp. O 57 80 57 55 50 23.8%
Example 5
[0048]
Example 10

A polyurethane resin (manufactured by DAINIPPON INK AND
CHEMICALS, INC. under the trade name CRISVON 51508, 50% concentrate ), an
isocyanate based curing agent (manufactured by DAINIPPON INK AND
CHEMICALS, INC. under the trade name CRISVON NX) and a curing
accelerator (manufactﬁred by DAINIPPON INK AND CHEMICALS, INC. under
the trade name CRISVON ACCEL HM) at a solid blending ratio by parts by
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i socyanate based curing agent (manufactured by DAI NI PPON | NK AND CHEM CALS,
I NC. under the trade nanme CRI SVON NX) and a curing accelerator

(manuf actured by DAI NI PPON | NK AND CHEM CALS, INC. under the trade nane

CRI SVON ACCEL HM at a solid blending ratio by parts by 20 wei ght of 100 /
25/ 1.5 were diluted with nethyl ethyl ketone, so that an undercoat Iliquid
having a solid concentration of 2% by wei ght was prepared. The undercoat
liquid thus prepared was applied as a coating to a surface of a pol yet hyl ene
t er epht hateiglet ¢fRIO0)/ 25 /1 N5 wielrd ddutddi with essthet efhd] ie{omensd deitumeandstcoat

M TSUBI SH PCOLYESTER CORPCRATI ON under the trade nane T100-38) in a coating
am)unt (Wesiugdhhawingsosdlid eonnetmationpf 206 by \gelghtrwaby)remeds@hwndelwé? bar #

4, and H&uﬁfter the resultant coated.l ayer gta OCfor 60
seconds t ﬁmustp,rézp Wap APPRedasR SpaiRg Hha angace € (under coat
| ayer) h ht 0% nodul us of
el astici tacére &]%@13%%1%?8@%@%&&3@%9%?%&%SI%%J({ %g'gb red by ZEON
CORPORATINEI S BBS Ht F@LYES‘P'ERWRPNFQ@HGN%%)@Y\@% Eilah@tn%ewridm Bg) megpe to
prepare a rel easi ng agent iquid having a solid concentration by weight of
0.5% Th@oaﬁﬁglbhammu(@bghsbﬁg)hmﬁmntb ol @ gvam®blyehdede of & Myper tant# 4xi dant
(manuf actured by G ba Specialty Chem cals under the trade nane_|rganox

HP2251) e&ndathﬁmaftﬁrcthe éeﬁéﬂmﬁtcowdm@mas heated abA 3260 frhd %ecayds/\réa &t of

the 1, 4-p t f .t ljd t ent

r eleea5| nd ch r‘]‘g pltrgﬂ%ree:ﬂtrm’é‘i}gﬁéﬂgﬂm’!ﬁé{gb ‘}‘lé{?rﬁégtallaé( ré?{gr{]& %S%P‘fsur face
f th ht of

0 € a%k{? rxgé%gﬂ%é‘ggﬁ‘ @ﬁ%@n{)aoadmﬂ%mp gf%gﬁrl&g,g? a (Weight o

solid conten € use o %nd thereafter
the resul {gyab]coated | ayer was heated at 130C for 60 seconds to dry the
sanme. Subsequently the coated |layer was irradiated with ultraviolet ray by
means of a bél4Ph1byb1&yé1enh;ﬁmanufactmedch3ezE®wCDRR(dRAfﬁ[®N apgertheus

equi pped with a fusion H val ve haying one 240 W/ cml%np under the
condi t i orftade Ramee dIROLI24L) yeasghluted v RS thprepRyaA eeleasing age et ray

cqui ppod A ARk Sl iens g %xwﬁ'&%ﬁ‘ 24t PO RBEE PSS o mmde
of rel easjopgt BuRNGAObRAAed with an antioxidant (manufactured by Ciba Specialty

Chemicals under the trade name Irganox HP2251) at a ratio of one part by weight

based on 100 parts by weight of the 1, 4-polybutadiene in terms of the weight of

solid content.

The releasing agent liquid thus prepared was applied as a coating to a
surface of the above-prepared elastic body layer in a coating amount (weight of
solid content) of 0.03 g / m? by the use of a Myer bar # 4, and thereafter the
resultant coated layer was heated at 130°C for 60 seconds to dry the same.

Subsequently the coated layer was irradiated with ultraviolet ray by means
of a belt conveyer type ultraviolet ray irradiation apparatus equipped with a fusion
H valve having one 240 W / cm lamp under the condition of the conveyer velocity
being 40 m / minute (ultraviolet ray irradiation amount of 22 mJ / cm? ), and cured
to prepare a releasing sheet equipped with the releasing agent layer.

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated silicone compound content. The results are given in Table 2.

[0050]

Measurements and evaluations of releasing strength , adhesiveness to the
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adhesi veness to the substrate each of the resultant rel easing sheet as well
as mgrated silicone conpound content. The results are given in Table 2.

[ 0050] Measurenents and eval uations of releasing strength , adhesiveness to
the 21 substrate, mgrated silicone conpound content and 100% nodul us of
elasticity each of the resultant rel easing sheet were made in accordance
with the nethods as described hereunder. (1) Releasing strength An acrylic
tacky adhesi ve agent (manufactured by LINTEC Corporation under the trade

name NPL)suM\ﬁ§at@Eﬁﬁ'gﬁfﬂe&§ih§ox§@@drh i Pechtent! SRE 00%%h nfod@hy 6F L¥bEasy
terephthlate (PET) filmw th a thickness of 38 m (manufactured by Thray

| ndust ri esch ofntthe resaléantt fete dsirgpish eed eré nrddennrac&dat&Owithhihieapethpds he use of
an applicator, and thereafter the resultant coated | ayer was heated at 110C
for one dpsosied heyewndert he same and prepare a tacky adhesive sheet having a
t acky adhesitﬁ ent |ayer having a solid content by weight of 24 g / nR.
The rel easi ng Jgﬁ?asé]?%% B"8%he rel easing sheet that was the object of test

d the tack i S f -adhesi
Sheet ver e shntAn KEKPHARL.iRL Aot (ot ARANGT p PLERBRECCLARAAECS 0,
ot her, stuudkr firall® nafRCNPD) Kk aByliedas hRehih S ERh isaffavé bha polelitylemd | er,

and thereafter subjected to aging for 7 days under a load of 100g / cnR in
an at nospéxephtldhtaa&ﬁ%ﬁrﬁnawtmea thackesa3f 3&upth antmufadivred bgiThgat0% and in an

at nosphere_of a tenperature being 70C. Thereafter, in accordance wth
JI S- z023mdustpesslncewrdnr thadradegearse LumairrardiZh st vpbﬁf«érbwfhetw oaneasi ng

20 LA Rk B I B e SRR R
off the %HB%H?ot&grséh@%g?}{%%g?%é%%né’a%gﬁﬁﬁédﬁesi\%@ﬂ%t hivided tra%}i%i on of 180

degrees at a velocity nute "as the releasing  strength (nN/ 25
mm) . [ 005dhkesi¢@hgdutiagenvendas atsolid tbatendbe vAdpless\Inesm?t 0 substrate was
evaluated in the nethod sanme as that described in Exanple 1.

The releasing agent side of the releasing sheet that was the object of test and
the tacky adhesive agent side of the above- prepared tacky adhesive sheet were
superimpose by bringing both the sides into contact with each other, stuck down to
each other by one reciprocation with a 2 kg roller, and thereafter subjected to aging
for 7 days under aload of 100g / cm? in an atmosphere of a temperature being 23C
and a humidity being 50% and in an atmosphere of a temperature being 70°C.

Thereafter, in accordance with JIS-Z0237, a measurement was made of the
releasing power of the releasing agent layer by the use of a Universal tensile
testing machine (manufactured by ORIENTEC Co., LTD under the trade name
TENSILON UTM-4-100) by peeling off the substrate side of the tacky adhesive
sheet in a direction of 180 degrees at a velocity of 300 mm /minute as the releasing
strength (mN /25 mm).

[0051]

(2) Adhesiveness to substrate

Adhesiveness to substrate was evaluated in the method same as that
described in Example 1.

(3)Amount of migrated silicone compound

In the same method as in the preceding item (1), the releasing sheet and a

non-silicone based tacky adhesive sheet were stuck down to each other, allowed to

stand for 7 days in an atmosphere of a temperature being 23°C and a humidity of
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(3) Amount of mgrated silicone conmpound In the sane nethod as in the
preceding item (1), the releasing sheet and a non-silicone based tacky
adhesi ve sheet were stuck down to each other, allowed to stand for 7 days
in an atnosphere of a tenperature being 23C and a humdity of 22 50%, and
thereafter cut off into 10 X 10 cm whereupon the rel easi ng sheet was
peel ed of f. The renmuai ni ng tacky adhesi ve sheet was extracted wth n-hexane
at 23°C for 30 seconds, and the extracted |iquid thus obtained was pl aced

in an agghe, JHF %@E?éfﬁbr\@lﬁ@ﬁiiﬁﬁ) ihex ”IW&%&?@Eere&%nftﬁéiré’l@ﬁsiin@ shigt paat e

nortar and 0.05 g of potassiumbrom de were nadé into tablets, the silicone

amount congladeé&d t herein was nmeasured with a beam condenser (nanufactured
by Perkin El mer Japan Co., Ltd. Mdel : FT - IR, and silicone conpound
content per ufhe rememing tacky adheRyyeshresivas extiacied wash nderxepgiat@d by usi ng

cal i brati.on curve, Th ontent thus. ai ned. was regarded as amount of

ST cone o e APaHD Py arEd b N GcY AP BEERI FRASA ot ho

t acky ad?ﬁﬂ%ﬁoﬁ%ﬁﬁz&%@ﬁ-ﬂ&gﬁ@ (4) 100% Modul us of elasticity Bl ended
polyure i

liquid o ane resin was applied as coating to an alkyd resin face

of a paper/ afrkydedi@gé th BRSSP nRIeHt M@O.@? %etcgf _p()f%@ﬂfrﬁ%b‘ﬁl%’e R¥rd MHNAEC

Cor poration under the trade hanme ES 1G0SK The coated sheet was heated

at  70C fwto tablets) thesilicond adouat chdined therein Wwazuhessured atitlaarbeant hi ckness
of 40 um and allowed to stand for _one week in an atnosphere aof a

t enper at aerddpspnimasdacturad hyRevku Eymeredanpns09s Lithdvleddlt diT - Rnead ur enent
was made of a stress : elongation, diagr usi.n tensil e testing machine
and a spSlicARRACHABPIRS sONFRE Rer Bt Sremetine dacigradhesveribeat $85300 mm / i nut e
and a tensj . I, 0g: 3 : : '

el ongat i gigt rglégér)r(gﬁggg% Caé%@a% @%&eai‘ﬂgﬁcgi}b% Eﬁ%h&l\éladt?g&éghﬁs%%&} @ aesxpr essed
in terms agfouMtaf 5liedd corffiil ®hich ilgapfdedUhe relRabngmdeat 14/e0as thepeat ed

to prepare a rel easing sheet
tacky adhesive agent layer.

[0052]
(4) 100% Modulus of elasticity
Blended liquid of polyurethane resin was applied as coating to an alkyd resin
face of a paper/ alkyd resin based protective sheet (manufactured by LINTEC
Corporation under the trade name ES160SK -2C). The coated sheet was heated at
70°C for 2 minutes further at 130°C for 3 minutes to attain a thickness of 40 um,
and allowed to stand for one week in an atmosphere of a temperature being 23°C
and a humidity being 50%. Thereafter, a measurement was made of a stress —
elongation diagram using a tensile testing machine and a specimen having a width
of 5 mm at a tensile speed of 300 mm / minute and a tensile spacing of 20 mm, and
the stress value at which the elongation became 100% was regarded as 100%
modulus of elasticity expressed in terms of MPa.
[0053]
Example 11
The procedure in Example 10 was repeated to prepare a releasing sheet
except that an elastic body layer having a 100% modulus of elasticity of 10 MPa
was formed by using the same undercoat liquid as therein and that the solid
blending ratio by parts by weight of the polyurethane resin / isocyanate based
curing agent / curing accelerator was altered to 100/ 15 /1.5 from 100 / 25 /1.5.
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except that an elastic body |ayer having a 100% nodul us of elasticity of 10
MPa was forned by using the sanme undercoat liquid as therein and that the
solid blending ratio by parts by weight of the pol yurethane resin /

i socyanate based curing agent / curing accelerator was altered to 100 / 15
/1.5 from 100 / 25 /1.5. 23 Subsequently neasurenents were nade of rel easing
strength and adhesiveness to the substrate each of the resultant rel easing
sheet as well as mgrated silicone conpound content in the sane manner as
in Exanpl e 18ubdhiRentl¢ b dstiréihBn G WER thidd al¥efeind HPerdth &mermpl e 12 The
procedure in Exanple 10 was repeated to prepare a rel easing sheet except

t hat an adlasivenebotbytheaybstrhtevear) o thé pésulizait Iraleasihgeshast acwell asf 3.5 MPa
was formed by using the sane undercoat liquid as therein and that the solid
bl endi ngmigrates sificener comnppangdedogentan thpsamemaneetemia Exanple/ 10. dbeyanat e
based curi agent /. ' accel erator was altered to 100 / 5 /1.5 from
100 / 251‘9%38.31%6%8&{53%@4 ‘measur ements were made of releasing strength and
adhesivenqﬁé 410 the substrate each of the resultant rel easing sheet as well
as mgrat eol5 éi | i cone conpound content in the sane manner as in Exanple 10.
The respkisp® €2 0iven in Table 2. [0055] Conparative Exanple 6 A

t hernosetting polyester resin (manufactured by DAI NI PPON | NK AND CHEM CALS,
I NC. under t ke preddursmeECm Rl wad vYemated td padpaye amdleasingisheetyanat e based
curing agent (manufactured by DAI Nl PPON | NK AND CHEM CALS, |INC. under the
trade nafrceriiaem elpgtichody leper anngaditfge modudns ofelastiaty dy.S\bReht of 100

/ 6 were dil.uted with so,t hat an ungﬁéca liquid

havi ng awé_ﬁﬁfr&‘ f%ﬂ?ggﬁg%%ngk%@%%% s there ayly _ equently the
Phat by Tiea B R e woBRRY Bl bOVREARANE 1Bih T iRTMIe b30EFT O R o

under coagurigy 8ger(t0@atingGeadi®tbr Whs Altéredito’ 101/ Dyt SHbird10] ZMh11)5.composed  of

the inelastic thernosetting pol yester resin.
Subsequently measurements were made of releasing strength and

adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated silicone compound content in the same manner as in Example 10. The
results are given in Table 2.
[0055]

Comparative Example 6

A thermosetting polyester resin (manufactured by DAINIPPON INK AND
CHEMICALS, INC. under the trade name OF 2617, 50% concentrate) and an
isocyanate based curing agent (manufactured by DAINIPPON INK AND
CHEMICALS, INC. under the trade name CRISVON NX) at a solid blending ratio
by parts by weight of 100 / 6 were diluted with methyl ethyl ketone, so that an

undercoat liquid having a solid concentration of 2% by weight was prepared.
Subsequently the procedure in Example 10 was repeated to prepare a releasing
sheet except that by the use of the undercoat liquid thus prepared, there was
formed an undercoat layer (coating amount of 0.12 g / m? by solid weight) composed
of the inelastic thermosetting polyester resin.

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
miagrated silicone compound content in the same manner as in Example 10. The

results are given in Table 2.
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Subsequent |y measurenents were nade of releasing strength and adhesiveness
to the substrate each of the resultant rel easing sheet as well as mgrated
silicone conmpound content in the same nmanner as in Exanple 10. The results
are given in Table 2. 24 [0056] Exanple 13 The procedure in Exanple 12 was
repeated to prepare a releasing sheet except that the ultraviolet ray
irradiation after coating and drying of the releasing agent |iquid was
carried out by nmeans of a belt conveyer type ultraviolet ray irradiation
appar at us €ifiGdbped with a fusion H val ve having one 240 W/ cmlanp under
the condition of the conveyer velocity being 40 m/ mnute two tines
repeatedﬁ@ﬁﬁgﬂkig&iolet ray irradiation amount of 44 mJ} / cnR) instead of 22

ml / cnR ). Subsequentl. asuy enent s_wer de of rel easi.n trength and
ndhesi veness TB PHEcaMss EanBiscty Brs prared Bl ieherd EraReing BHEC! as el
as magr il : i I | e 10.
The resuTee et SHORIFRTRRLR, BIRNRRRn ek o RATENTRIARE Fihe BiEIARR
Exanpl e ldkewliqiRPRat egrridd AitdRAneans 624 bals ot SRe efpe WxeRRdlet 3t t he
ultraviolet ray irradiation after coating and drying of the rel easing agent
| i qui d wasrataanoredppartaty equppsd ofithaa betion Eovaley bavingpmeA40r @Vicok tHmp ay

irradiation apgar at us. equi pped with a fusjon H val ve having one 240 W/ cm
lanp undgtdearibe sepdiiopoh the canveyenyrlesbr beae dimy nHENIRWDLMES ninute three

tines repeatge | traviolet ray.irradiati anpunt,, of 6 i nst ead
of 22 my Tebepfraly iaiolih i EimpiRbicel ARk Y PR R RS ATREPIY st r engt h
and adhesjaeness to the substrate each of the resultant rel easing sheet as
well as mgrated silicone conmpound content in the same nmanner as in Exanple

10. The resubtilssequenfi edhsubenhabistvere h@@S8f releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated stlicone compound content in the same manner as in Example 10. The
results are given in Table 2.

[0057]
Example 14

The procedure in Example 12 was repeated to prepare a releasing sheet
except that the ultraviolet ray irradiation after coating and drying of the releasing
agent liquid was carried out by means of a belt conveyer type ultraviolet ray
irradiation apparatus equipped with a fusion H valve having one 240 W / cm lamp
under the condition of the conveyer velocity being 40 m / minute three times
repeatedly (ultraviolet ray irradiation amount of 66 mdJ / cm? instead of 22 mJ /
cm?).

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated silicone compound content in the same manner as in Example 10. The
results are given in Table 2.

[0058]

Comparative Example 7

The procedure in Example 12 was repeated to prepare a releasing sheet
except that the ultraviolet ray irradiation was omitted.

Subsequently measurements were made of releasing strength and
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Conparative Exanple 7 The procedure in Exanple 12 was repeated to prepare a
rel easi ng sheet except that the ultraviolet ray irradiation was omtted.
Subsequent |y nmeasurenents were nade of releasing strength and 25

adhesi veness to the substrate each of the resultant rel easing sheet as well
as mgrated silicone conpound content in the same manner as in Exanple 10.
The results are given in Table 2. [0059] Exanple 15 The procedure in
Exanpl e 12 was repeated to prepare a rel easing sheet except that the
coating adhesiver(eseit@tiie afbssaite dacioof thietresitasnisedeain®lteey ak well ag nst ead of
0.03 g/ n2 by mating the solid concentration of the releasin ent liquid
to be 1. ovgratadsdigonecompaerd contephinsthegaenqradanst ap &t Exemple g@r th and
adhe5|venes to the su %e each of the resultant reIeaS|ng sheet as wel |
as mgr&¢ S§FF@€6%%“@@%%% nd content in the same manner as in Exanple 10.
The resugb gfe given in Table 2. [0060] Exanple 16 The procedure in
Exanple 1 mg repeated to prepare a rel easing sheet except that the
coating FW@HMHe (¥ei ght of solid content) was set on 0.12 g / n2 instead of
0.03 g /‘ﬁ?‘by malting the solid concentration of the rel easing agent

liquid to beTheQffocdditrs &f Bxakhiple MR asdi @iveated topreparedereddasigd et ng strength
and adhesiveness to the substrate each of the resultant rel easing sheet as
vel | as entept shatdthsi dopbogencomidwetzhs oh selid cqntemﬁevmoné)rﬁﬁeg/aﬁ in Exanpl e

cranplc s 0L B Romshantisanond o bbbt el The

coati ng ﬁw kfeV‘Ftht of solid content) was set on 0 30 g/ n

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated silicone compound content in the same manner as in Example 10. The
results are given in Table 2.

[0060]
Example 16

The procedure in Example 12 was repeated to prepare a releasing sheet
except that the coating amount (weight of solid content) was set on 0.12 g / m?
instead of 0.03 g / m? by making the solid concentration of the releasing agent
Liquid to be 2.0%.

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated silicone compound content in the same manner as in Example 10. The
results are given in Table 2.

[0061]
Example 17
The procedure in Example 12 was repeated to prepare a releasing sheet
except that the coating amount (weight of solid content) was set on 0.30 g/ m?
stead of 0.12 g / m* by making the solid concentration of the undercoat hiquid to
be 5.0%.
Subsequently measurements were made of releasing strength and

adhesiveness to the substrate each of the resultant releasing sheet as well as
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instead of 0.12 g/ n2 by malting the solid concentration of the undercoat
liquid to be 5.0% Subsequently neasurenents were nade of releasing
strength and adhesiveness to the substrate each of the resultant rel easing
sheet as well as 26 migrated silicone conpound content in the sane manner
as in Exanple 10. The results are given in Table 2. [0062] Exanple 18 The
procedure in Exanple 12 was repeated to prepare a rel easing sheet except
that the coating anmount (weight of solid content) was set on 0.6 Oy / n®

i nstead of: ‘ ' : |1 i ergnder coat
l'iquid tgﬁg%éé%sgﬁ%ggouxﬂé%queﬁrﬁgngn%gtg %%’ghn%nrpgﬂ\%eggéé rﬁr}ajgg%g?ier g@'eam ng

st rengt hr@ndts adhesnviarBiie 20 the substrate each of the resultant rel easing
sheet as well as mgrated silicone conpound content in the sane manner as
in Exanpl d0062] The results are given in Table 2 [00631 Conparative Exanple
8 The procedure in Exanple 12 was repeated to prepare a rel easi ng sheet
except t ing of an antioxidant in the releasing agent |iquid was

adhos! veness 1 TG ABE FAPEIUSAA VG TEREAFALH PIEE® FOPUASI R GRbel as wel |
' )L : : L s L P EX l e 10.
The 'rosarat B B AR RTRR AT b AR R RPE 008 B ahou o

rel easi NgnstEALHT 0132 BY Bl inAkegStHeolidlcBneidr sti stk RRIde 8¢ Ja@ XigaRl tobased
rel easing agent in a rel easing agent |ayer, respectively (mnufactured by

LI NTEC Cbep6104t.i on under the trade nanme PET3801), neasurenents were made of
rel easi ng strength and adhesi veness to the suhstrate each of _the resultant
rel easi ng shespSeauendly measurementewers mads serelesppantrershadd in the sane

MANNET  dhesiveness to the substrate each of the resultant releasing sheet as well as

migrated silicone compound content in the same manner as in Example 10. The
results are given in Table 2.
[0063]

Comparative Example 8

The procedure in Example 12 was repeated to prepare a releasing sheet
except that blending of an antioxidant in the releasing agent liquid was omitted.

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated silicone compound content in the same manner as in Example 10. The
results are given in Table 2.

[0064]

Comparative Example 9

About a releasing sheet using PET in a substrate and dimethylpolysiloxane
based releasing agent in a releasing agent layer, respectively (manufactured by
LINTEC Corporation under the trade name PET3801), measurements were made
of releasing strength and adhesiveness to the substrate each of the resultant
releasing sheet as well as migrated silicone compound content in the same manner
as in Example 10. The results are given in Table 2.

[0065]
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as in Exanple 10. The results are given in Table 2. [0065] 27 Table 2 (1/2)
Undercoat | ayer Rel easing agent Antioxidant U traviolet 100% Coati ng
Coating Blend Irradiation Type Mdul us anount ape anount Type Anpbunt anount
Exanpl e 10 PU 30MPa 0. 12g/n2 Ni pol 0.03g/nm2 IR HP 1241 2251 |wt % 22m)/ cn®
Exanple 11 ditto 10Wa ditto ditto ditto ditto ditto ditto Exanple 12 ditto
3.5MPa ditto ditto ditto ditto ditto ditto Conp. Thernosetting ditto ditto
ditto ditto ditto ditto Exanple 6 polyester resin Exanple 13 PU 3. 5MPa
ditto ditto ditto ditto ditto 44mJ/cn2 Exanple 14 ditto ditto ditto ditto
ditto ditto ditto 66mJ/cnR2 Conp. ditto ditto ditto ditto ditto ditto ditto
not Exanple 7 irradiated Exarml‘aablé,e d(nz)o ditto ditto ditto O. 068/rr2 ditto

dtt ull| Evearmml A A dir+t++t+ A N 12020Q/ P
| OLLIIUIL,III’_ I:}\G.IIPIC .LU UILLUUI LU UILLU UILLUUJ.LOIIII’_ UILLUUILLU

ditto| Exanple 17 di Undenda)atﬂayeﬂ. 308/ nBeldisirtgmgbnt03g/ nBnuixidant di t|t Hltdivicles

Exanplie 18 dittg¢dit 0 Pditto ditto . ditto dittord tto
/ . Wfé . %@ iatith

ditto|0.128/ n2 diType ot HEn e, i |t P2UEK aniype 8 not installed
see " J?emar ks" not bl enddd ot 2 B%%npl e 9 i ri¥tithtled {Re Coﬁ%?unt

Co LV ELRY: | P o | emolf act B IAI NI PREN :
GHEM ¢ %e.ﬁﬁ]leﬁg Plabs A, agf%/xgnazelmlil B I Y e
4- pol yfybAfhe!ih o1 M@”Ufﬁfﬂwred aftty ZEQHRPARAT! MNaidhR HP%%&% ' T gRRQX

HP2251; Nt 1 oxi dant manhuf adtured by lia Speci y Sumlizer
GS;, antpxexprant | (E@hUfasvpg 6d BteSUM diglyO CHiEh CAL 6o » | Ltackeo ditto

Comp. Thermosetting
Example 6 polyester resin

Example 13 PU | 3.5MPa ditto ditto ditto ditto ditto 44mdiem?

ditto ditto ditto ditto ditto ditto

Example 14 ditto ditto ditto ditto ditto ditto ditto 66md/cm?
Comp. : . : : . . : not
Example 7 ditto ditto ditto ditto ditto ditto ditto irradiated
Example 15 | ditto ditto ditto ditto | 0.06g/m? | ditto ditto 22mdiem?
Example 16 | ditto ditto ditto ditto | 0.12g/m2? | ditto ditto ditto
Example 17 | ditto ditto 0.30g/m? | ditto | 0.03g/m?2 | ditto ditto ditto
Example 18 | ditto ditto 0.60g/m? | ditto ditto ditto ditto ditto
giﬁﬁme g |ditto | ditto | 0.12gim? | ditto ditto not blended ditto
I(E):?(glxgble 9 not installed see “Remarks” not blended irrar(ll(i)ztl ted
{Remarks}

Comp.: Comparative

PU: Polyurethane resin (manufactured by DAINIPPON INK AND CHEMICALS, INC.
under the trade name CRISVON 5150 S)

Nipol 1241: 1, 4-polybutadiene (manufactured by ZEON CORPORATION)

IR-HP2251: Irganox HP2251; Antioxidant (manufactured by Ciba Specialty Chemicals)

Sumilizer GS; antioxidant (manufactured by SUMITOMO CHEMICAL Co., Ltd.)

Com. Example 9: dimethylpolysiloxane based releasing agent was used.
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Com Exanple 9: dinethyl pol ysil oxane based rel easi ng agent was used. 28
Table 2 (2/2) Releasing strength Mgrated silicone
conpound anount Exanple 10 197 247 0 not detected Exanple 11 170 307 ditto
Exanpl e 12 213 240 ditto ditto

ditto

6 Exanple 13 182 350 ditto ditto
Exanple 7 Exanple 15 170 257 O ditto
Exanpl e 18 360 840 ditto ditto
Ex@nplee 8@ p. 9 78 118 ditto 6300 u glm2 anple 29

7738 X ditto

ditto

210 7750 ditto ditto

Exanple 17 273 653 ditto ditto

Adhesi veness

Conp. 1437 2600 ditto ditto
Exanmpl e 14 263 840 ditto ditto

230C 70t

Exanpl e
Conp. 6200

Exanple 16 143 187 ditto

Conp.

WHAT TS CEArVEDTTR L IELEgsTyg sheetfgr_adhesives Tonprising a substrate
and a|rel easing agg@ﬂ§¢%¥ﬁ®gﬁWM|ch i's instéﬂ@éﬂﬁbymﬁbating the substrate
with g rel easi ng—agent—|Tquidgohdhestienegs 1, ybut adi ene and an
anti oxi dant, and i¥#¥@adi ati’A& t he coat ed Idf%@pﬂfﬁﬁ“WPPPaviolet ray so that
the Iaéfr I'S CUﬂed wheyein_an(irradiation ﬁnt or The ultraviolet ray is
| to § Xﬁwpk]- 197 The Ieasing heet ac%ﬁ gieFi§lt o © aim 1 wherein the
cont ent qﬁ lntIO i dant,d.s 0. 15 parts wei ght based on 100 parts
by melé%?mB he 1. Q- ol Utddle %Hb QXm

Example 12 213 240 ditto ditto

Comp. 1437 2600 ditto ditto

Example 6

Example 13 182 350 ditto ditto

Example 14 263 840 ditto ditto

Comp. — }

Example 7 6200 1738 X ditto

Example 15 170 257 O ditto

Example 16 143 187 ditto ditto

Example 17 273 653 ditto ditto

Example 18 360 840 ditto ditto

Comp. . : .

| £ ple 8 210 7750 ditto ditto
Comp. .
Example 9 78 118 ditto 6300 u g/m?
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3. The releasing sheet according to Caim1l wherein the coating anount of
the releasing agent liquidis 0.01 to 1.5 g/ nR expressed in terns of the
wei ght of solid content. 4. A releasing sheet for adhesives conprising in
turn a substrate, an undercoat |layer which is forned thereon and is
conposed of an elastic body, and a rel easing agent layer which is installed
on the undercoat |ayer by coating the sanme with a rel easing agent liquid
containing 1, 4-polybutadiene and an antioxidant, and irradiating the coated
| ayers with wultraviolet ray so that the |layers are cured. 5. The rel easing
sheet accWtARI COAOMEIDMSA wherein an irradi ati on anount of the ultraviolet
ray is 20 to 70 ml / cnR. 6. The rel easing sheet according to Claim4
wherein the content of the antioxidant is 0.1 to 10 parts by wei ght based
on 100 parts rddasitgisBeet fetfadhdt®ved cotprifid ¥ Bibs@4tl @REa releasihiB@gbiftli8RB1 Ng sheet
according to Claim4 wherein the coating amount of the reFeasln agent

l'i qui d i swhichis ingfalledpycontingthe sphsergtearith mreleaping agint ligeidgentginingof, 4sol i d
content. 1 el L NG SH - jod 0 it Y04 ' | astic
body whi cPoY gt R sh AR GRERY AT SEIAG detorled T ITRIELMIRR® T2

r el easi ngthatthetayacis ongd ngvheirCinairraddtiovhaneint of the uéttavidiétaap sdytoVMoinehy
constitutes, the undercoat |ayer has a 100% nodul us of elasticity of at nost
35 MPa. 18™-The rel easing sheet according to Claim4 wherein the coating
anount of the undercoat liquid which is intended to constitute the
undercoat layer is 0.05 to 10 g/nm2 expressed in terns of the weight of

sol i d con®.elie. releasingiihectragt ardivg e Chie dt wheeein thti aegtenvofCheantipxidaot is 4. wher ei n a

tacky adhgsive agent.layer . is,hnstalled aon.the rel easing agent |ayer, and
the Tel ead g Bover cistf e of 100 PR aaTig bryst g ERdfla®he. « acky
adhesi ve agent layer is at nost 1000 mN / 25 mm 12. The rel easi ng sheet

according to Claim1ll wherein the tacky adhesive agent is_an acrylic base

tacky adhésihgdelggpdta sheqtmecordingitobépimd, Wisrep &ici Gogting enapwi of Hig relpsate

COMPr i Si gy dhhea 3 RS0 O 1.4 8) me 88 fh (B EAIiRRENsolid BitichCONt ai ni ng

1, 4- pol yb%%ead?%ne%andlotfgn %gt {nox?ISJgnt ontto se(gqsét}gglg?gt esotlo orr%a coat ed

| ayer; and (b) exposing the coated layer to ultraviolet light to cure the
| ease sheet.. 14. A pnethod for preparing a

?g?tezgi 'nng{l éei{]agiélfgo errgt gqrﬁrgﬁ?shvgs Sprapdsing in'turn a substrate, an underboat ayer

which is formed thereon and is composed of an elastic body, and a releasing agent layer

which is installed on the undercoat layer by coating the same with a releasing agent liquid
containing 1, 4-polybutadiene and an antioxidant, and irradiating the coated layers with

ultraviolet ray so that the layers are cured.

5. The releasing sheet according to Claim 4 wherein an irradiation amount of the

ultraviolet ray is 20 to 70 mJ / cm®.

6. The releasing sheet according to Claim 4 wherein the content of the antioxidant is 0.1

to 10 parts by weight based on 100 parts by weight of the 1, 4- polybutadiene.

7. The releasing sheet according to Claim 4 wherein the coating amount of the releasing

agent liquid is 0.01 to 1.0 g / m* expressed in terms of the weight of solid content.

8. The releasing sheet according to Claim 4 wherein the elastic body which constitutes

the undercoat layer is polyurethane.
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(a) applying an elastic undercoat |ayer onto a substrate; (b) coating a

rel easi ng agent liquid containing 1, 4-pol ybutadi ene and an anti oxi dant onto
t he undercoat layer to forma coated |ayer; and (c) exposing the coated

| ayer to ultraviolet light to cure the coated |ayer and forma release
sheet. 31

9. The releasing sheet according to Claim 4 wherein the elastic body which constitutes

the undercoat layer has a 100% modulus of elasticity of at most 35 MPa.

10. The releasing sheet according to Claim 4 wherein the coating amount of the
undercoat liquid which is intended to constitute the undercoat layer is 0.05 to 10 g/m*

expressed in terms of the weight of solid content.

11. The releasing sheet according to Claims 1 or 4 wherein a tacky adhesive agent layer
is installed on the releasing agent layer, and the releasing power between the releasing

agent layer and the tacky adhesive agent layer is at most 1000 mN /25 mm.

12. The releasing sheet according to Claim 11 wherein the tacky adhesive agent is an

acrylic base tacky adhesive agent.

13. A method for preparing a releasing sheet comprising the steps of:

(a) coating a releasing agent liquid containing 1,4-polybutadiene and an antioxidant onto
a substrate to form a coated layer; and

(b) exposing the coated layer to ultraviolet light to cure the coated layer and form a

release sheet.

14. A method for preparing a releasing sheet comprising the steps of:

(a) applying an elastic undercoat layer onto a substrate;

(b) coating a releasing agent liquid containing 1,4-polybutadiene and an antioxidant onto
the undercoat layer to form a coated layer; and

(c) exposing the coated layer to ultraviolet light to cure the coated layer and form a

release sheet.
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