1 9J UL 2004 DESCRI PTI ON RELEASI NG SHEET AND PROCESS FOR PRODUCI NG THE
SAME TECHNI CAL FI ELD The present invention relates to a rel easing sﬂget and
a process for producing the same. Mdre particularly, it is concer o Ui 004
a releasing sheet in which a cured layer of a silicone has favorable
adhesi veness to a substrate and non- mgration property; which has
excellent releasability and high flatness never can be realized by any of
conventional sheets; and which DESERIFPTLON abel s and pressure sensitive
adhesive tapes and is useful as a casting filmfor producing a ceramc
green sheet . RELEARENGDSEEEThAND EROGESSHFAR iRRVIBEGENG RHE oSAME process for
efficiently producing the above-nentioned rel easing sheet. B ACKGROUND ART
A rel easi ng sheet conprises a substrate such as paper, a plastics filmand
a polyethyl ene | am nated paper sheet, and a release treated |ayer which is
pl acedTERHNEGALaRHELY fornmed by coating at |east one side of the substrate
wth a silicone as a releasing agent, followed by curing the resin. Such a
rel easing 3Sheettriesaiedinyentiaekyalaias Bocar riekeaticdd aheelfe anreaof
producing a resin sheet, a protective sheet therefor, a casting filmfor
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t he above-nentioned rel easing sheet which is subjected to_such purpose of
use i nEPRABTRBR “%idht aAc& e hfifcid eSherbaddhi Yhish ﬁoﬁﬁﬁ%ﬂaﬁ?ﬁﬁﬁn%&e?ty
of -1

silicone has favorable adhesiveness to a substrate and non-
migration property; which has excellent releasability and high
flatness never can be realized by any of conventional sheets;
and which is used in 1labels and pressure sensitive adhesive
tapes and is useful as a casting film for producing a ceramic
green sheet. Furthermore, the present invention pertains to a
process for efficiently producing the above-mentioned releasing

sheet.

B ACKGRCUND ART

A releasing sheet comprises a substrate such as paper, a
plastics film and a polyethylene laminated paper sheet, and a
release treated layer which is placed thereon and is formed by
cocating at least one side of the substrate with a silicone as a
releasing agent, followed by curing the resin. Such a releasing
sheet is used as a tacky label, a carrier sheet at the time of
producing a resin sheet, a protective sheet therefor, a casting
film for forming a film of a ceramic green sheet, etc.

The performances required of the above-mentioned releasing
sheet which is subjected to such purpose of use include for

instance, moderate releasability, non-migration property of
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1 9 JUL 2004 silicone, stability with the | apse of tine, high flatness,
noder ate surface roughness, coatability at the tine of film forninPgﬁugqmﬁ
resin, pressure sensitive adhesive, ceramc slurry, etc., and the I|Ike
performances. Exanples of release treatnent agents include a rel easing
agent conposed of a silicone of heat curable addition reaction type, heat
curabl 81 LoReRAsat FEAPLYHEY rubiht chper atapee cAfabltd met,yphighl t Edvitolests + ay
curabl e type, electron beamcurable type, and heat-and-ultraviolet ray

cur abl 'éc’f]?g%t%noﬂ'ﬁEaF?kef,m{ﬁhW%h TRt \tusad athel eabiag afgedti Lm
conposed of a heat curable  addition reaction type silicone. However, in
order FOr@%RarelEoMstapl BeeliRed PFEAFYERe F%Péagiﬁg agdhesévaposedramisx
heat curable addition reaction type silicone is obliged to be cured at a
hi gh t&hPEFht uPECor @8daltPy 1ddeCRETIAGIICeHs a result, such problemis
br ought abogt thgt t her mal shrinka?e or winkle is nore _prone to be caused
on a subst raf@"Pa&fedal F§18258upst FatReNhi @99ES nirfFludej @ healeasing
resi stance, since heat is_ applied to the substrate in the release

treat neAT" 5t SEPPRECl ﬁaﬁﬂﬁdqqﬁq sBPRF e ctEaPdrmaddidt PR Rgaskéen
havi n Lgh . flatness. Under such _ci.rcunstances, in the case of conducting
releag%PﬁgfegFﬁng%ﬁ%%t]sFﬁBaﬁQFﬁ LoM PSur BBPR SGMAS TR YeicFHEAPL e

ool O R ERLTL MRS & fl oy P0G SNRTL A H A, oy PO YGLDY] o

da
on doubl'e sides each being“inferior in Si's

to retand ELCLssh0A1EALE18RLRT ray NEALIIQ itain%[g He & 1,04 tg{é‘psa%t Wre
d ?é shrin e a

(,110 to 130CC) in order to suppress therm age or win n

pol yetiw! @@38nly used a releasing agent composed of a heat curable
addition reaction type silicone. However, in order to assure a
stable cured film, the releasing agent composed of a heat
curable addition reaction type silicone is obliged to be cured
at a high temperature of usually 140C or higher. As a result,
such problem is brought about that thermal shrinkage or wrinkle
is more prone to be caused on a substrate, especially a
substrate which is inferior in heat resistance, since heat is
applied to the substrate in the release treatment step, thereby
making it impossible to form a releasing sheet having high
flatness.

Under such circumstances, in the case of conducting release
treatment processing using a heat curable addition reaction type
silicone for a film substrate or a paper sheet laminated with
polyethylene on double sides each being inferior in heat
resistance, an attempt is made to retard processing rate under a
heating condition of a low temperature (110 to 130C ) in order
to suppress thermal shrinkage or wrinkle and poelyethylene

foaming to the utmost. However, such Processing treatment brings
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foam ng to the utnost. However, such processing treatnent brings -2 1 9 JUL
2004 about inevitably poor productivity, |ikelihood of insufficientlggwfhmg
and besi des, the troubl esome problens in non-mgration property of
silicone, release stability and the like. In addition, a rel easing agent
conposed of a silicone of any of heat curable condensation type and room

tenperature .curaple type is problematic in,l.ow,rate of curin action and
oo a@bol e LFEEERERY TBSe | BFORUSREHE by of 1eREIaR e S raf ey A REEL 58

conpar gd V.‘—"l ! ha;[l e bfeosriec%osj ngBP% rterloeuabz en n?gegs:'o%g%%se]qn. Rfona—m?iiac_blg@{]g%()f

ur,
any o T %vf Bt et ray curabl'e type an eat = "and-ultravi ol et curabl e

type s JSSfu A5 A yeleasing pdont - £apapl e, 0Ln§OkKLNG e above- menti oned
probléhsf’an enabl'es “curing at a | ow enpe?a ure as well "as a high
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by using any aforesaid’r urther enhancenment o
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rel easi g sheet using a conventiona sing agent conposed of a

silicong f1 Nagfpands UL LAY ieflatli & ah CHE@PLG el mse,cwfniekeaé% iloreat AEnt

processi ng nust” be carried out at a further high rate. For the sake of

such adyiged,at enrbkib® RSREASFYtiBnefIEr e GuUr 3Rk cbheOof ahlie the
above-nentioned releasing agent conposed of a silicone, whereby inportance
shoul d i .attached to the selection of a photosensitizer to be used
therein. DI SCLOSURE OF THE | NVENTI ON

As compared with the foregoing, a releasing agent composed
of a silicone of any of ultraviolet ray curable type and heat-
and-ultraviolet ray curable type is useful as a releasing agent
capable of solving the above-mentioned problems, and enables
curing at a low temperature as well as a high processing rate.
Nevertheless in the case of producing a releasing sheet by using
any of the aforesaid releasing agent, further enhancement of
productivity 1is desired. In order "to further enhance the
productivity in a releasing sheet using a conventional releasing
agent composed of a silicone of heat-and-ultraviclet ray curable
type, the release treatment processing must be carried out at a
further high rate. For the sake of such a high rate, it 1is
necessary to enhance the curability of the above-mentiocned
releasing agent composed of a silicone, whereby importance
should be attached to the selectiocn of a photosensitizer to be

used therein.

DISCLOSURE OF THE INVENTION

In such circumstances, an object of the present invention

is to provide a releasing sheet in which a cured layer of a
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In such circunstances, an object of the present invention is to provide a
rel easing sheet in which a cured layer of a 1 9 J UL 2004 silico p@ 2004
favorabl e adhesi veness to a substrate and non- mgration property;

has excellent releasability and high flatness never can be realized by any
of conventional sheets; and which is extrenely enhanced in productivity.

Qt her obj £&d5e Ofndde pseseablenveahbenvehkk sbe tobwi oguibistamtd hend exdn of
this specification hereinafter disclosed. As a result of intensive

ext ensd Mprd €SHA phopletiyNVeaii G- hhs ORxaequantat osl dyssbelpresanid i hight or s
in order to develop a a releasing sheet which has the aforestated

excel lerdtdaget herer angh | beerkangeshd Nopr adyctd Vi tynveheibakllovdngets;
findings and information were obtained. A conventional rel easing agent

conposaill ofhicisi 1§ coperohelpeahnandedl inaprolertiaytgurabl e type is
produced by adding a photosensitizer to a rel easing agent conposed of a
heat curabletheddo joatseatt tha pypsent! iogretiesi wildndecwrhvicp vhef agent
by heating treatnment and ultraviolet ray irradiation. Therein, use is
made dafhe asext phbtaskasspeécef jcateébopheneneaflbenz dplsedosad.
trimethyl silyl benzophenone, propi ophenone, 3-nethyl acet ophenone,

4- et hyl aceinphaenensl thefzdintatinte eeheens aveorpeaadchn apdl cinveehiaén is
bonded by ether |inkage to both ends of dinethylpoly- siloxane,

4- al | Y et optemoheted- benthe- aceﬁephemaﬁent@rﬁetlﬁowﬂeﬁeﬁfbﬁ%%h@ a

a- am noket one, triphenyl am ne, azobis(isobutyro- nitrile) and the |ike. It
i's kncﬂ/vnr?ha@syaygaaapﬁg ALY hare theosborRERBFRA] é&CﬁH&@é’éerfs%ﬁb?“St he

curablllty i s enhanced as . L
and” is enhanced in productivity, the following findings and

information were obtained.

A conventional releasing agent composed of a silicone of
heat-and-ultraviolet ray curable type is produced by adding a
photosensitizer to a releasing agent composed of a heat curable
addition reaction type silicone resin, and curing the agent by
heating treatment and ultraviolet ray irradiation. Therein, use
is made of, as a photosensitizer, acetophenone, benzophenone,
trimethylsilylbenzophenone, propicphenone, 3-methylacetophenone,
4-methylacetophenone, benzoin ethyl ether, a compound in which
benzoin is bonded by ether linkage to both ends of dimethylpoly-
siloxane, 4-allylacetophenone, 3-pentyl-acetophenone, 4-methoxy-
benzophenone, g -aminoketone, triphenylamine, azobis (isobutyro-
nitrile) and the like. It is known that by adding any of the
above-exemplified photosensitizer, the curability is enhanced as
compared with a conventional releasing agent composed of a heat
curable addition reaction type silicone. However, further
research and investigation were accumulated on photosensitizers

by the present inventors, paying attention to the necessity of
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conpared with a conventional releasing agent conposed of a heat curable
addition reaction type silicone. However, further research and 19 JUL 2004
i nvestigati on were accunul ated on photosensitizers by the present

i nventors, paying attention to the necessity of -4 1 9 JUI| 2004 using a
phot osensiti zer which is nore useful for curing the silicone than the
above-exenplified photosensitizer .in order to carry,out further |o

t enpesttd andﬁﬁ? $OFLEEERUr Mg s 18 [ngﬁlFfﬁfwlhagoﬁee%uféﬁﬁdw#%%I a
- hydr oxy ket ones and --.di ketone di.al.kyl acetals are. effective jn

par t | GOt P ot 2PRYEREFSRPAAS 158e F AT Shbf by LinoTdeE to
above-nentioned _fipdings and information. That |s_taq say, .the_present
invenﬁ%ﬁ?ﬁn?ﬂﬁdggFgﬁfr)iﬁ“r&%ﬂﬂﬁﬁé?%ﬂ%e?“%ﬁﬁé hggmﬁﬁgescgpéﬁgét T ke
substrate. and_.a cured |ayer placed thereon dif ] actlon type
silicETEY &npoéiti ﬁscoh?én Bl Lty cﬁ%er? ééé§¥§§ %ﬁ i n%

'ni ng~a phot osen%it haractert zed i n“that

sai d gured layer ]-!aSUIH,Of med. fy, feat, 1L ea&kegc@ibéyegggfs Pa@%i@ﬁgﬂ ON ppe

i
reaction type silicone conmposition containing at one photosensitizer

sel ec%lg_gsfernc&m Llpg?%ff)%ﬁegggiibsggrﬂgagf;omﬁng_)‘.%oﬁﬂr Keh ONG% ¥l oflriedi gl @ne

di al k acetal s, atreatment wth ul'traviolet ray irradiation.

(2) the JRlRRSIdMHh St rse 8&f. forth in the preceding item (1), wherein

t he photosensitizer 1s at | east one species selected fromthe group of a

- hydroxy ketones consisting of 2-hydroxy-1-

(4-isopropyl phenyl ) -2-net hyl propane-1| -one, 2-hydroxy-2-nethyl-I-

phenyl propamerd -ideo lsdf; (thdyskosyet honypbeay] broihgdroxy- 2-

nmet hyl propane-1-one and 1-hydroxycycl ohexyphenyl ketone, and a -
(1) a releasing sheet which comprises a sheet like substrate
and a cured layer placed thereon of an addition reaction type
silicone composition containing a photosensitizer, characterized
in that said cured layer is formed by heat treating a layer of
an addition reaction type silicone composition containing at
least one photosensitizer selected from the group consisting of

a ~hydroxy ketones and g -diketone dialkyl acetals, followed by

a treatment with ultravioclet ray irradiation.

(2) the releasing sheet as set forth in the preceding item (1),
wherein the photosensitizer is at least one species selected
from the group of @ -hydroxy ketones consisting of 2-hydroxy-1-
(4-isopropylphenyl} -2-methylpropane-1-one, 2-hydroxy-2-methyl-1-
phenylpropane-1-one, 1-[4-{2-hydroxyethoxy) phenyl] -2-hydroxy-2-
methylpropane-1-one and 1-hydroxycyclohexyphenyl ketone, and a -
diketone dialkyl acetals consisting of benzyldimethyl acetal and

benzyldiethyl acetal.

(3) the releasing sheet as set forth in the preceding item (1)
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di ketone di al kyl acetals consisting of benzyldi nethyl acetal and
benzyl di ethyl acetal. (3) the releasing sheet as set forth in the pfeggdijm
item (1) -5 1 9 JUL 2004 or (2) , wherein the addition reaction type
silicone conposition conprises 0.01 to 10 parts by wei ght of the

phot osensitizer based on 100 parts by weight of the total anount of an
addi t ,en (gheaciH O {YPEL S| hLhGPRSoANT @ cHiQS dyPd N POCHhe E4hpbREtion

reIeaS|ng sheet as set forth in the preceding item (1) or (2), wherein the

addi t L8R &eagg' 0f. § YP& 51 hbCoRer COMRGSI Lk 2JntCUMPT ikh@s pnbyageatsfixllsdéxoxane
havi ng a V|ny group as a functional group. (5) a process for the

produshgea 8h AdE!BAS Nbpheelghbi 6f tHQMYJISES ddifurbt ePF 8 8AWIIRAICH) a
sheet |ike substrate thereon with a layer of an addition reaction type

sili CQ@ECGQHHObebO%lm%@ AR Alcd 2281 PELPhajesensi tizer sel ected from
the group consi'sting of a -hydroxy ketones and a -di ketone di al kyl

acetals, thereafter heat treating the substrate equi pped with said |ayer,
and subsequently irradiating the sanme with wultraviolet ray to cure the

| ayer (of)t h@eSidd1cana mpnposet | 99. sELELMOEh RRERERRED: SMBODh/ENE RO @ARRY
OUT THE | NVENTI ON The rel easi ng sheet according to the present invention
conpr bgey2a ,sheairdirketisebstaat eoand eactiroad Hypeers Pl iarcede thepesn tdforan
addition reaction type silicone conposition. The above-nentioned sheet

i ke sobstriaee | paolgtdispetfli<ialdyand i nhaedngbud nawinlyd propevpy sel e ed
for use fromany of the well known substrates which have heretofore been
cust offenicityonal group.

(5) a process for the production of a releasing sheet which
comprises the steps of equipping a sheet like substrate thereon
with a layer of an addition reaction type silicone composition
containing at least one photosensitizer selected from the group
consisting of a —-hydroxy ketones and a -diketone dialkyl
acetals, thereafter heat treating the substrate eguipped with
said layer, and subsequently irradiating the same with

ultraviolet ray to cure the layer of the silicone composition.

THE MOST PREFERRED EMBODIMENT TO CARRY OUT THE INVENTION

The releasing sheet according to the present invention
comprises a sheet like substrate and a cured layer placed
thereon of an addition reaction type silicone composition. The
above-mentioned sheet 1like substrate is not specifically
limited, but may be properly selected for use from any of the
well known substrates which have heretofore been customarily
used as a substrate in a releasing sheet. Examples of such sheet

like substrates include paper substrates such as glassine paper,
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used as a substrate in a rel easing sheet. Exanples of such sheet |Iike
substrates include paper substrates such as gl assine paper, -6- 1 9 JUL
2004 coat paper and cast coated paper, |am nated paper conprising ﬂﬁ&ﬂnomm
t he foregoi ng paper substrates and a thernoplastic resin such as

pol yet hyl ene | am nated therewith, a polyester filmnade of polyethylene

ht hal at | vet hyl t s [ I efin fi
PR Ro POLNPUVLENE, SO OB Phn L Rgyehl 3ot RUNDTIL AT
d I [ I fi T ' f i ] i
on PO e AR Hdghe THb 0L DESane’ o BRoShSBhLAE SWRR e

it i, | 008 1R » malicef SEab!
10 Lo Soc ot e eflint defyelf, COREERINCIE pELpecler PR Lmalel OFF ey

10 to e cure ayer of t
on th - | 0 | su rdi t prgse
[ nvenﬁ%ﬁ%@ 0 téél ner%q:b? cur‘—IIn%%' I aIII‘ZI’IgIﬁ’A%QQ di I’iggﬁttﬂraég%ﬁ onoeLtsyIIEehe

Si |1 cqrg ¢ ONP YY1ty AL LGN A TH %é@%?hﬁ’%?fﬁ?@bﬂéhé?r pBY yae nsaguat hgnal

use of a heat ‘tréatnment and a wultraviolet ray irradiation treatnent. The

foreg@imgr@ddifkan aregeiyearwast%i |4 CoNean@MpRSIyY 1y COARELEES PFd Ikl Pal
I ngredi ents conposed of an addition reaction type silicone and a

crossl i nki ng 208 ok Pe £4t 8FYEheaRte tPhaliQS e\ d ¢ Z8Ee 280 no®@PlIpE £ ¥ aS
desired, a silicone having the function of nodifying the rel easing

char aghary stlimiekadl hepetir achyl ayer ,prdperitli sl ATt heBoirdiinki t 06 afigle an
adhesi on inprover. The above- nentioned addition reaction type silicone is
not specigosealdfy use m ard, ibuti smayn khsataudedof ousustlyr Smea 300 gty of
t he

preferably 10 to 200g m -

The cured layer of the silicone composition to be installed
on the above—mentioned. sheet like substrate according to the
present invention is cbtained by curing a layer of an addition
reaction type silicone composition containing the photosensi-
tizer by the combinaticnal use of a heat treatment and a
-ultraviolet ray irradiation treatment. The foregoing addition
reaction type silicone composition comprises principal
ingredients composed of an addition reaction type silicone and a
crosslinking agent, a catalyst and a photosensitizer, and
optionally as desired, a silicone having the function of
modifying the releasing characteristic of the cured layer, an
addition reaction inhibitor and an adhesion improver. The above-
mentioned addition reaction type silicone is not specifically
limited, but may be selected for use from a variety of the
silicone, for instance, those that have heretofore been
customarily used as a releasing agent composed of a heat curable
addition reaction type silicone. The addition reaction type

silicone is exemplified by at least one member selected from
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silicone, for instance, those that have heretofore been customarily used
as a rel easing agent conposed of a heat curable addition reaction Hﬁgg 2004
silicone. The addition reaction type silicone is exenplified by at 'l g&
one nenber selected from-7 1 9 J UL 2004 pol yorganosi | oxanes havi ng an

al kenyl group as a functional group in a nolecule. Preferable exanples of

the aBoMEJTRfIH UGG « R & OHIANRYY | %%anﬂkﬁﬂwf‘ggﬁ;?' kenyls OEQMR 3% a1

functional “group 1 n a nol ecul e’ nclude pol ydi ne si | oxane having a vinyl

gr oup A% fUNCcl i RBRL Q1 AYP prRELYEHTRE N S d QXN NBNL NG 1HB v RE A ok QUP
as a functional group and the m xture of the two. The above-nenti oned

Cr 0SSl ki AN d 58 e MR Al BY 2a1RbhbGONGrsUEh 85 RE! ¥QRHIRNQFd pxane
having in it's one nolecule, at 1east two hydrogen atons each bonded to a

siliconalPnn sPRELELGRE! ¥ nlY udie ﬁinlmg)&hmtmlnydm en- S/ilpxpne
copol?ﬁ%rffhé]end of which Ps ﬁinggﬁgglmﬁth inethylhydrogen-gsilo;;HGroup,

di met ytloid 0%@nea/ FahRYliBKAN00gRuSIk!, 0XBBE yas AR i 1toh@nd rafv My cha i s
hi ndered with trimethylsiloxy group, poly{nethyl ydr ogen-si | oxane) the end

of Whihekdnyl Riredgy ek W tfuddt B4 | §f dGXYaBd OtRe afExPakY Gfhydrogen

si | sequi oxane). The anount of the exenplified crosslinking agent to be

used ithesadwected in the range of 0.1 to 100 parts by weight, preferably

0.3 to 50 parts by wei ght based on 100 parts by weight of the addition

reacti on tyipe sidowoneentThened i srossdlihiiegplagesd aiss aecatpl ysiedaby ad i num

base conpound, which is exenplified by platinumin fine powder form
silicone such as polyorgancosiloxane having in its one molecule,
at least two hydrogen atoms each bonded to a silicon atom,
specifically by dimethylsiloxane / methylhydrogen-siloxane
copolymer the end of which is hindered with dimethylhydrogen-
siloxy group, dimethylsiloxane / methylhydrogen-siloxane
copolymer the end of which is hindered with trimethylsiloxy
group, poely (methylhydrogen-siloxane) the end of which is
hindered with trimethylsiloxy group and poly { hydrogen
silsequioxane) . The amount of the exemplified crosslinking agent
to be used is selected in the range of 0.1 to 100 parts by
weight, preferably 0.3 to 50 parts by weight based on 100 parts
by weight of the addition reaction type silicone.

There is usually employed as a catalyst, a platinum base
compound, which is exemplified by platinum in fine powder form,
platinum in fine powder form adsorbed on carbon powder carrier,
chloroplatinic acid, an alcohol modified chloroplatinic acid,
chloroplatinic acid/clefin cdmplex, palladium catalyst and
rhodium catalyst. The amount of the above-exemplified catalyst

to be used is in the range of 1 to 1000 ppm, approximately based

on the total amount of the addition reaction type silicone and
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platinumin fine powder form adsorbed on carbon powder carrier,
chloroplatinic acid, an al cohol nodified chloroplatinic acid, 19 JUL 700
chl oropl atinic acid/olefin conplex, palladiumcatal yst and r hodi um 4
catal yst. The anmount of the above-exenplified catalyst to be used is in
the range of 1 to 1000 ppm approxi mtely based on the total anpunt of the
addltlon reactlon e silicone and -8 19 JUL 2004 the crosslinking agent.

On t héth Qﬁiqam??ﬁﬁﬁosen3|tlzer to be added to the addltlon

t t e cone, conposi ti there is used in the presen
vent {on. dp ﬁh&ﬁ%&% RaPgﬁegsaﬁ%ﬁbwnft%ﬁ%&ﬁ%ﬁﬁzea.a?kyﬁ Begea so #he a

- hyd ] I . f b| lified b - . .
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me - en ropa -
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addltbo e a dlketone di al kyl acetals are preferably exenplifled by
benzyl ﬁﬁﬁ et (2, 2-dinmethoxy- 1, 2-diphenyl ethane-1-one ) and

benzyl di et acetal (2. 2- die hoxy 1, 2- d| henyl et hane- f the
above- exenp |f|edﬁ5ﬁ%?§¥en5| PO8Fs ey BE 5%5 alfon& 81 Fi ﬁg 9% é% :%n

With % _Qn qt&? aﬂ@l .{‘%)h)sufhn&h{‘i/ﬁgﬂnléetlogﬁ% and/ or ftoxy—

-dlket alky ot osensi i's made pos

0 ) IR L5, U 0L 414,08, ek B LY

the pPhYGlixy-S MRS J N Bnd M OoRe M €l €888 NT SheRdroxycyclohexyphenyl
ketone. In addition, the @ -diketone dialkyl acetals are
preferably exemplified by benzyldimethyl acetal (2, 2-dimethoxy-
1, 2-diphenylethane-1-one } and benzyldiethyl acetal (2, 2-
diethoxy-1, 2-diphenylethane-1-one ). Any of the above-
exemplified photosensitizers may be used alone or in combination
with at least one other.

By using such a -hydroxy ketones and/ora -diketone dialkyl
acetals as a photosensitizer, it is made possible te further
enhance the low temperature curability and high rate curability,
thereby greatly increasing release treatment processing rate.
Moreover, the product is made thereby into a releasing sheet
which is stabilized in releasability, minimized in migration
property of silicone, free from thermal shrinkage and/or wrinkle
of the substrate due to heating at the time of a release
treatment, and has high flatness. Further in the case of using a
polyethylene laminated sheet, the resultant releasing sheet is
free from polyethylene foaming.

Depending upon the type of the photosensitizer, the amount

thereof to be used, when being unreasonably small, brings about
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which is stabilized in releasability, mnimzed in mgration property of
silicone, free fromthermal shrinkage and/or winkle of the substriée d%ﬁ
to heating at the tinme of a release treatnent, and has high flatne JUL 2004
Further in the case of using a polyethylene |am nated sheet, the resultant
rel easing sheet is free frompolyethylene foam ng. Dependi ng upon the type

of th%nﬂ&?c}e@%gﬂo:?:dlt i,o%ers’uftpiec aenrll)tiuf% getlgletaffffz%% vte)gr ?ﬁgl Fhoggtg?oifngche

unr easonab brings dabou 471Un

suf ficient] xhi bi.t the .working effect.,.of the the, prese i nventi.on,
mhere%gﬁrﬁgéé%ﬁ%tlﬁﬁgpgég%wm%%e %?ﬁg%qﬁwégg%%gbfﬁﬁﬁﬁ%ﬁﬂ WG PSIRZr se
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obt ai ne e anount thereof IS se n e range
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has the function o nodi fying the releasing characteristic of the cured

filmigclgide s gfeijdyupéigfr@js LPXR0LaBYY BaVi RG an @l kenyl gyoya; ?‘FE?% s;‘legia”

i i
atom each bon toa silicon atomin its one nol ecul e,” speci

pol ydipet yd Siﬂaﬁpﬁ%neb%h.ed@i%ﬁ)f ol ERel S dUNdenGd Uit No £t rdHEt RS QY
group and pol ydi net hyl si |l oxane the end of which 1is hindered with

di net helhpheByl Tiylp@X% idlitdhe H &y esAisk pdkih@nageaeli on inhibitor is a

conponent used for the purpose of inparting the conmposition with shelf

| i fe stabi [Exlaypdlesr OB t etper abill€coaBd Whiich Spead f i€@é| Yfunction of
modifying the releasing characteristic of the cured film include
polyorganosiloxane not having an alkenyl group or hydrogen atom
each bonded to a silicon atom in its one molecule, specifically,
polydimethylsiloxane the end of which is hindered with
trimethylsiloxy group and polydimethylsiloxane the end of which
is hindered with dimethylphenflsiloxy group.

The aforesaid addition reaction inhibitor is a component
used for the purpose of imparting the composition with shelf
life stability at room temperature, and it is specifically
exemplified by 3,5-dimethyl-1-hexyne-3-0l, 3-methyl-l1-pentene-3-
ol, 3-methyl-3-pentene-1-in, 3,5-dimethyl-3-hexene-1-in, cyclic
tetravinylsiloxane and benzotriazole.

In the present invention, a coating solution having a
viscosity which enables ccating is prepared by adding, in a
proper organic solvent, the addition reaction type silicone
composition, the photosensitizer together with a variety of
components to be wused when desired each at a prescribed

proportion. The organic solvent is not specifically limited, but

may be selected for use from various solvents including for
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exenplified by 3,5-dinethyl-I-hexyne-3-0l, 3-nethyl-I|-pentene-3- ol,

3-net hyl - 3-pentene-I|-in, 3,5-dinethyl-3-hexene-1-in, cyclic 2004
tetravinyl sil oxane and benzotriazole. In the present invention, a cJaQ#%b
solution having a viscosity which enables coating is prepared by adding,

in a proper organic solvent, the addition reaction type silicone

conposj tion, thetfhotosensitizer together with a variety of conponents to

be use I Yesi T LHRTPARS a Pt cRAhedolyrdsor t NBRANThea B gdhrRt@BRYENt

I s not @pelrc]ifical Ig i m teil, but ma% be selected for use fromvarious

sol vert ¥ Y hA TaFhGe f oPethpl128byY ksgene Rddanc @1 tpdcoddratit such as

t ol uene, hexane and. heptane, . ethyl acetate, nmethyl ethyl ketone and a

m xture the %fc.:"%’e"‘éoﬁ?imjl%l thHSn PERRS TS p&red ot e PEpeent
bot h sides of the aforesaid

pr esent émgention is appljed to either or C
sheet 1T%& 'Uﬁétfﬁt@ﬂﬁ?ﬁﬁéﬂ%ooﬁl§h§Fgﬁ%vEPEhcéﬁﬁﬁﬁn%%thﬁa@fQﬁﬁﬁa1d
nmet hOdSh%ﬁ:rai/i gat getthoqi I n_coat mgt hod, etc. so as to install a |ayer
of the additTon r8acti-6h eyé:gy STFPRIN8 cSinfusi I~ Y UTf cHRELI Mg ache bPar
phot osensi tlz6s,5 The Lhi ckness of t | ayer of, the ﬁd itiogn reaction_ type
si i cone composi 1OﬁPF%Yn8Pa%56§%¥¥¥§aﬁ it ed™eh ?ga &&&ri P fouke
expresspddmn t 355 af %oli%<%§§§?%035 égé?ﬁégd I n the L&ﬂ%ﬁ of usually
0.01to 3.0 g ,ypre eratﬁy . o 1° 0 v E%Eesﬁééfﬁ% e SR Fhie
film aguyrpRashvhididhechdy Photlosdls @i | o d eagt Lok %xpgfs't'ﬂecoi‘ae er
conposition according to the present invention 1s In the first plaé%, heat
treat ek attre LRIV &ddbdfh I AR Ofs A0 ddh 2QUh S A RLA M narify cure

specifically limited, but a coating amount expressed in terms of

solid content is selected in the range of usually 0.01 to 3.0

g/m?, preferably 0.01 to 1.5 g/m?.

The sheet like substrate film equipped with the layer of

the addition reaction type silicone composition according to the

present invention 1is in the first place, heat treated at a

temperature in the range of 40 to 120C to preliminarily cure

the resultant layer of the addition reaction type silicone

composition. The heating temperature, when being lower than

40°C , causes a fear of insufficiency in drying or preliminary

curing, whereas the heating temperature, when being higher than

120%C , causes thermal shrinkage or wrinkle, thereby failing to

attain the objects of the the present invention. Taking into

consideration the drying, preliminary curing, thermal shrinkage

or wrinkle and the like factors, the heating temperature is

preferably in the range of 50 to 1007 .

The layer of the addition reaction type silicone

composition which has been preliminarily cured by heat treatment

is subjected to inline ultraviolet ray radiation to completely




the resultant layer of the addition reaction type silicone conposition.
The heating tenperature, when being |ower than 409x, causes a fear1§fJUL 2004
insufficiency in drying or prelimnary curing, whereas the heating
tenperature, when being higher than 120 , causes thernmal shrinkage or
wrinkle, thereby failing to attain the objects of the the present

' nvent*%rﬁlﬁan@a&@r‘) GQEF&Q”@HP&‘AQ%WVH}QPS Pr; ‘?c' ! ”hUQ&Xa‘B‘iré N$rom

t her or winkle and the I'ike factors, eating tenperature

i s &J&J?&;é’l&” WRA 1T aaRPT POnbe 1004 . Jhe h%ﬁr %freté}ﬁma&'dﬂnfake%ry

reaction type silicone conposition which has been“prellimnarily cured by

heat tr£a4 fmﬂfamf S ®&PhECHRY il 'PL&nE? LHM@nglw‘érr rn?é’téﬁd'h%tl'l%t‘?am
conpletely -1l 9 J UL 2004 cure t | ayer. Usabl e ultraviol et Ianps are

avai | apl e dTOM cpagVi OHPEﬁ’a-V‘PMeEHOV‘I‘adu@”pS Stch ased 9h m&%sgiscq%qu

vapor |anp, netal halide |anp, high power netal halide |anp, non-electrode
ul traviod@dvd &P qarﬁ[k]ea% RRRFRIRHILAE r ol t EAWI OLELwpaRRLsS Bref gkahl e
fromthe viewpoints of less thermal danage to the sheet |ike substrate and

favor allermLUr aahagy Ofot hensi | kaeae canmesi Gupsdawar &t ofsubtabhe
ultraviolet em ssion efficiency, infrared ray irradiation rate, etc. The

f or egatuxad BPE ¥ S odvathabls fircdAdd bumbosHtibw blayerbdde Yobusbhieagithe
| i ke manufactured by Fusion Corporation, of which H bulb and H+ bulb are
parti oultardwiopsef ereahiesichhe wftfrianiicoiet, | ihEdbakidon dafyputimBydbation
properly optionally selected, and is in the range of usually 30 Wcmto
600 Wmatie preter abhy SToVegming 38PNV chs available from D bulb, H

bulb, H+ bulb, V bulb and the 1like manufactured by Fusion
Corporation, of which H bulb and H+ bulb are particularly
preferable. The ultraviolet irradiation output may be properly
optionally selected, and is in the range of usually 30 W/cm to
600 W/cm, preferably 50 W/cm to 360 W/cm.

The temperature at the time of wultraviolet irradiation
treatment, when being carried out inline,is not specifically
limited, but may be either the temperature under heated
condition immediately after the heating treatment or room
temperature.

The above-mentioned production process enables to obtain at
favorable productivity, the releasing sheet according to the
present invention in which the c¢ured layer of the additiocn
reaction type silicone composition is formed on either or both
sides of the sheet 1like substrate with favorable adhesiveness
thereto, and which is free from thermal shrinkage or wrinkle,
imparted with extremely high flatness and besides excellent in

releasability.




The tenperature at the tinme of ultraviolet irradiation treatnent, when
being carried out inline,is not specifically |imted, but may be qzlgtMrmm
the tenperature under heated condition inmediately after the heat i ng
treatment or room tenperature. The above-nenti oned production process
enables to obtain at favorable productivi ty, the rel easing sheet according

to the present, inyention i ns:/\%r}i‘ chothe. g g’on 5 tOfw{ff %gdldtéso& bed.

reaction type SI I cone CO |on IS ?OI’I’T’E

the shaet ddke sstrat Wi h danaraple adhesiaensas,  Jderst g, And vghsh s

free from"} erma I nkage or wrin art extre

flat ness. r}ldgnbg%g igexcelﬁ {\ﬁohgwer I e i I BéearlzlljmgelUl: t%ﬁé%e{ﬁﬁ

foIIovmng A ‘i nVer escri i'n nore
refer %r}lq’eer} Qq]o xﬁééé’e exanpl es and vvor ki ng exanpl es, which however
shal | never e present I nvention thereto. Evaluations were nmade of

h h
the vari Ou%ﬂlg{]ﬁﬁhc%é CLSe ORadSaC{‘f Of ey Lk 5as! rl;gnasé‘aec?ééfw@lc\é’er&f

obt ai ned t hrou |ng exanpl es and conparative exa
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Curability Curab| lity was evaluated in accordance with the foll ow ng
criteriaihd hecdms ned QﬁgpébébﬂgaﬂggrQuﬁlnlﬁlégbh?hngct:@%d%wc:fea%tkpftﬁe

cured coating on a releasing filmten tines with fingers, and observing
the smeail @Wtidiilprdée®iréheati 48 cribed hereunder.
(1) Curability
Curability was evaluated in accordance with the following
criteria by the method comprising vigorously rubbing the surface
of a cured coating on a releasing film ten times with fingers,
and observing the smear and rub-off on the film.
© : no smear nor rub-c¢ff observed at all
(O : slight smear observed (not causing practical problem)
At some smear and rub-off observed (sometimes causing practical
problem)
X : marked smear with considerable. rub-off observed (causing
practical problem)
{Z2) Peeling force
The cured coating on a releasing film was coated with an
acrylic pressure sensitive adhesive ( manufactured by Toyo Ink
Mfg. Co.,Ltd. under the trade name "BPS-5127") so as to attain a
dry thickness of 40y m , the resultant coated film was dried for
2 minutes in a hot air circulation type dryer at 100°%C , and
thereafter was laminated with a surface substrate ( wood free

paper} to prepare a specimen of a pressure sensitive adhesive

sheet. The specimen was allowed to stand under the conditions of




0 : no snear nor rub-off observed at all Q: slight snmear observed (not
causing practical problem : sone snear and rub-off observed (sonetines
causing practical problen) x : marked snmear with considerabl e- rtﬂl&ﬂqumM
observed (causing practical problen) (2) Peeling force The cured coating
on a releasing filmwas coated with an acrylic pressure sensitive adhesive

. . d h d "BPS-5127"
A R N

o as toattarna”dry ness t ie Tesu
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thereafter was ['am na ace substrate ( wWoo €e ~ pape

| X LLi ' heet .., The, speci nen
hoe” ol (T EEFEA SRRk b P AE SEREI LK Y B4 Foa SOFR) g SRERERR 6506

RH far 24 hRyss oakn%fdl.tdég.@gegi g¢es hav il 'etigi%\%d;}ltjpﬂmgﬁq{%ee ch. By the
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use of a tension testing instrunent, the'r speanen

was pegalff-of feot hﬁ.e%@ﬁkaat @heatf@f'c@n@eﬁlelpj;reé's%oqegﬁg%g i?%;r as\6e| 8%' t ¥00f

300 millimeter per mnute to neasure t orce require peel Ing so as

to ewwddiaifd hehdegdd NongoFsece(3) Non-migration property of silicone
resin Non-mgration property of silicone was evaluated in accordance with

the fol BoWiNth Giideit fodYptbpeFeyNod SOMPELRENGesliaM Nnating the cured
coating on a releasing filmwith a poly- ethylene terephthalate (PET) film
applying aNoathidrdtOn N gifBperty of silicone was evaluated in
accordance with the following criteria by the method comprising
laminating the cured coating on a releasing film with a poly-
ethylene terephthalate (PET) film, applying a load of 1.97 N/mm?
te the laminate thus formed, allowing the laminate to stand for
24 hours, thereafter peeling the PET film off the laminate,
painting the laminated surface with a felt-tipped marker, and
observing the extent of repelling to confirm whether silicone
was present or not.
© : no migration observed at all
O : slight migration observed ( not causing practical problem)
AN some migration observed ({ sometimes causing practical
problem)
X : considerable migration observed (causing practical problem)
{(4) Flatness (thermal shrinkage or wrinkle)
Flatness was evaluated in accordance with the following
criteria by the method comprising visually cobserving wrinkle on
a releasing film, and also coating the cured coating with a
pressure sensitive adhesive in a thickness of 6xg m , and
examining whether uniform coating was possible or not.

@ : excellent




to the lamnate thus forned, allowing the lamnate to stand for 24 hours,
thereafter peeling the PET filmoff the lamnate, painting the la 'Eqpﬁgm‘
surface with a felt-tipped narker, and observing the extent of rep

to confirmwhether silicone was present or not. (D: o: no mgration
observed at all slight mgration observed ( not causing practical problem
some mgration observed (. sonetines causing practical problem x

consi @8ralo®dyi Grth iR WwhiF WP ¢leberl R PP he®) cal problen) (4) Flatness
(thermal shrinkage or_wrinkle) Flatness was eval uated in accordance with
the fé Fovﬁ%@wfaqi tfer IRF { PRt HRRS coMpF I RInBrIFELSPLYPEBRAAN ng wri nki e
on areleasing film and also coating the cured coating wwth a pressure
sensi tf ve Hddfediak (5R 4 kM KRSl AL REMR1ISBhd  exani ni ng whet her uni f orm

coatin S possi ble or not. . excellent -14 1 9 J U1l 2004 O: good (
not cd&?wa %&%ﬂﬂﬁqﬂﬁsﬁNQﬁﬂ%#§QQQ?Rﬁﬁ&%%l inferior( sonetines causing

practical pr bleq} X inferior (ccausin ractical__prqbl ni (5). Adhesi veness
of cured c&é’?ﬁeﬁd A v‘éﬁe&'r c‘iﬂaefdlq'&‘ga‘f'?ﬁg e\ﬁslué&aqq(ja AT AEE Fance
L e PR LhgTH BHAe e A SOt 99K L borl
rubbing ten times with fingers, the surface of a cured coating
on a releasing film, and observing the rub-off o¢f the cured
coating from the polyester film.
© : no rub-off observed at all
O : slight rub-off observed (not causing practical problem)
A : some rub-off observed (sometimes causing practical problem)
X : considerable rub-cff observed {causing practical problem)
(6) Residual adhesion factor
The releasing film was laminated on the cured coating side
with a pressure sensitive adhesive tape ( manufactured by Nitto
Denke Corporation under the trade name " 31B Tape"), subjected
to a load of 9.81x 10-* N/mm?, allowed to stand at 70C for 24
hours, and further allowed to stand under the conditions of 237
and 65% R.H. for 24 hours. Thereafter the adhesive tape was
peeled off the releasing film, stuck to a stainless steel plate,
and peeled off the stainless steel plate at an angle of 180
degrees at a velocity of 300 millimeter per minute to measure
the force required for peeling. Thus an evaluation was made of
residual adhesion factor by expressing in percentage the force

required for peeling the untreated pressure sensitive adhesive

tape off the stainless steel plate.




on a releasing film and observing the rub-off of the cured coating from
the polyester film Qo no rub-off observed at all Q: slight rub-off I-H@%
observed (not causing practical problen) Q sone rub-off observed (Qéhg{
causing practical problem X considerable rub-off observed (causing
practical problem) (6) Residual adhesion factor The releasing filmwas

| am n % % th cured coating side wth a pressure sensitive adhesive

t ape ?& red by Nltto Denko Corporation under the trade nang " 31B
Tape") o to a oad of 9, all.owed to stand at
7020 for 3‘1?" er?éif?fgl Zh BY?%m%inLf‘éc’E?aﬁa“‘Bﬁ&éFlPﬁ'e ”@&ncﬁ”ﬁ%&?‘éf
23C 4 h urs eaf er_th dhesi ve tape was. peele
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the staih L, plate € of . 180 ees at velocity O
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eval ugt. ¢ I dual e |on f tor Xpressing
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addition reaction type silicone conpositlion prepa

by Weirgh yOf D& Pl i Dasia Gl ¥ o co o THRUIRE gifggrbytﬁgra% %Oagp' ng

Silicone Corporation under the trade nane "SRX- . to 100 parts

wei ghtsak-an1agdidddprising as a principal ingredient, polydimethyl-
siloxane having vinyl group as a functional group and a cross-
linking agent ( polymethylhydrogen siloxane). To 100 parts by
weight of the above-mentioned principal ingredient was added 0.1
part by weight of benzyldimethyl acetal belonging to a ~diketone
dialkyl acetal as a photosensitizer. The mixture Prepared 1in
this way was diluted wiEh an organic solvent comprising toluene
as a principal ingredienL to prepare a coating solution having a
solid concentration of one % by weight.

The coating solution was uniformly applied through gravure
coat method, to a biaxially oriented PET film having a thickness
of 38pm so as to form a coating thickness of 0.« m after
drying ({coating amount expressed in terms of solid content being
0.1 g/m?*) . Subsequently the coated PET film was heat-treated for
20 seconds in a hot air circulation type dryer at 50°C , and
immediately thereafter was irradiated with ultraviolet ray by
the use of a conveyor type ultraviolet irradiating machine
equipped with a fusion H bulb of 240W/cm in which a heat ray cut
filter was high diffusion type at a conveyoc r speed of 200

meter per minute. In this manner, the addition reaction type

silicone releasing agent was cured to prepare a releasing film.




reaction type silicone as a releasing agent ( manufactured by Toray Dow
corning Silicone Corporation under the trade nane "SRX-211") conprlgiﬂgzﬁﬁ
a principal ingredient, polydinmethyl- siloxane having vinyl group a J
functional group and a cross- |inking agent ( pol ynethyl hydrogen sil oxane)

. To 100 parts by meight of the above-nmentioned principal ingredient was
added . _part of benz I i meth etal bel on di ket one
i al kyfaskals ﬁg%f"b‘?%'f’o%fe’n%?tl e thrul ERRE, ERbPRaIrE | PhlE afovas
diluted with a he sol vent conpr|S|ng t ol uene as a princi pal
ingreoq]e‘f‘ﬁ“t’o“g? g Te'a coating solution having a solid concentration of
one % by wei ght. The coating solution was uniformy applied through gravure
coat nethod, to a biaxially oriented PET filmhaving a thickness of 38# m
SO as éo fq{nlg coating thickness of 0.1A in after drying (coating anount
expre > nms of solid content being 0.1 g/nR). Subsequently the

coat ed PETflln1w%% é% etreat%d for 2 secondgelgage ot alr C|rculat|on
type dryer a l’f 50T O C%Ent © i medi &t éﬁPy % her efif'ter I rradl At e%rmf‘?ﬁ

| h | di
mch; i St e )?Cé?ﬁs?ﬂo?l@ HIBGI BY61 gggwgmﬁfav ren 2 Rt
filter, %J%mﬂiéwéx PobiRE) okoBoRRTKEYBE i ROEY o 29 I Yo Bhc

m nute. I'n thi's manner e addition reactron type silicone releasing

agent yas, QYOO PLEPALE ' ELSRSI DY Bbhz}r;a%ﬁe%nglwlce%%q4 \éﬁra OSat
characteristics of the resultant releasing filmare given in Table 1.

Exanpl¢he conveyor speed in meter per minute was altered from 200 to

100. Various characteristics of the resultant releasing film are

given in Table 1.

Example 3

The procedure 1in Example 1 was repeated to prepare a
releasing film except that use was made of 0.2 part by weight of
1- [4- (2-hydroxyethoxy) phenyl) -2-hydroxy-2-methylpropane-T-one
belonging to g -hydroxy ketones as a photosensitizer in place of
benzyldimethyl acetal, and that the conveyor speed in meter per
minute was altered from 200 to 120. Various characteristics of

the resultant releasing film are given in Table 1.

Example <4

The procedure 1in Example 1 was repeated to prepare a
releasing film except that use was made of 0.2 part by weight of
2-hydroxy-2-methyl-1-phenylpropane-1-one belonging to a -hydroxy
ketones as a photosensitize_r in place of benzyldimethyl acetal,
and that the conveyor speed in meter per minute was altered from

200 to BO. Various characteristics of the resultant releasing
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The procedure in Exanple 1 was repeated to prepare a releasing filmexcept
that use was nmade of 1.0 part by weight of 1- hydroxycyclohexylpheq@JULZm4
ketone belonging to a -hydroxy ketones as a photosensitizer in place o
benzyl di et hyl acetal, and that the conveyor speed in neter per nlnute was
altered from200 to 100. Various characteristics of the resultant

rel easy gi ve Table 1. Exanple 3 The procedure in Exanple 1
was ré%ea edhggigf%na%é fa b?%lga5|ng filmexcept that use was nmade of 0.2
part by wei ght of

1-[4- (2- hydr oxyet hoxy) phenyl | - - 2- hydr oxy- 2- met hyl propane- | -one bel ongi ng
to a -dy [ v K84 SmBPea Photosensitizer in place of benzyldi methyl

acet als ﬁ@ﬁﬁﬁa%—gﬁg—egﬁveyﬁr speed in nmeter per mnute was altered from

200 to 120.pp2 r%ﬁH§ ggf cteri t he jres el easi are
given in Talt‘)q EchC < El:][I'he%rkjp?r clce%cjur1e ?Jr? Exg%ggttfdwaggr eg E’ 3@
preparzeelaeagﬁl I‘:ﬂ ékhQ%EXEﬁQE LBat yusemaas 28de of (b ARFL,OYqHe! gt of
2- hydr oxy-2 -1- “phehyl propane- 1-one -bel onging to a - ydroxy ket ones

as a @“Qﬁ&%ﬁﬁﬁ'{' %@f (h&c iR} PER1 Of ?F)SH%XH dioTRbR¥lo 13RI oparfith 1 HRL the
conveyor speed in neter per mnute was altered from 200 to 80. Various

char aQ:I@Idrﬁ%irCé b the s adton &l easi RO pHldtdsdndidikklt 20044l %&‘e
given in Table 1. Conparative Exanple 1 The procedure in Exanple 1 wa

r epeatsh 40l PP £1 dacetal, and that the conveyor speed in meter per

minute was altered from 200 to 40. Variocus characteristics of

the resultant releasing film are given in Table 1.

Comparative Example 22

A coating solution having a solid concentration of one 9%
by weight was prepared in the same manner as in Example 1 except
that any photosensitizell': was not added to the coating solution.

Thereafter, in the same manher as in Example 1, the coating
solution thus prepared was applied to a biaxially oriented PET
film, and subsequently the coated PET film was heat treated for
30 seconds in a hot air circulation type dryer at 110°C . Various

characteristics of the resultant releasing film are given in

Table 1.




rel easing filmexcept that use was nmade of 0.2 part by wei ght of

2-methyl -1- [4- (methylthio) phenyl] -2-norpolinopropane- 1-one bellohdVndil
to a -am no ketones as a photosensitizer in place of benzyl di nethyl

acetal, and that the conveyor speed in neter per mnute was altered from
200 to 40. Various characteristics of the resultant releasing filmare
given in Table 1. Conparative Exa,]r:Tp A coating solution having a solid
concentration of one 96 by wei ght \ﬁ%leprapared in the sane nmanner as in
Exanpl € T except haT Ny] RNOT 0SENSTT] Zer " Was not addeq [0_the cpating

sol ution. Ther eaf % ﬁ‘l‘?g’essé'ﬁ@‘ fifering |i¥PExanpl ées’fﬂléai Sty

solution thus prep r_ed vva; %%pliedtoabiamall%corlete ilm and
subsequent |y the tddtdd PERSH $ GPge tr e T EHFFLION 3D %ﬁbﬂ “lerT‘sa hot

air circulation tiype dryef at OC\ j.ou characterl tics of|the
resul tant releasihg film are'"di%ven |W'\{'a/1é£d'l"§ PTPY LY ? BbAT Tapl e "1

Cur abi - Adhesi ve- Peel i ngNoh- Re%zl dual Flat- lityness
of f orcem gr at i onaphesi onnpsSE% @d( m\/ 20mm) pn o Qp‘irtyf actlor &8at | nigof (% )
silicone Exanple [LQQL5708B. 1Q Exanple 2@127(86 36; 1 %OE,{@W' e 3QL37/386. 5Q
Exanpl e 4@18087. 4d
Example 1 © @) 157 O 83.1 (@]
Example 2 © © 127 © 86.7 ©
Example 3 (@) © 137 O 86.5 ©
Example 4 © @ 118 O 87.4 ©
Comparative
Example 1 A b4 216 X 85.5 (@)
Comparative|
Example 2 Fay A 196 ¢ 80.0 FANS




Conpar ati ve Exanple 1Qx216X85.5 Conparative Exanple 2Ap196x80.0Q 1 9 JUL
2004 | NDUSTRI AL APPLI CABI I TY I n sunmari zing the working effect of the
present invention, by installing on at |east one side of a sheet Hi%kHIL 2004
substrate, a cured |ayer of a silicone conmposition using as a releasing
agent, an addition reaction type silicone containing the specific

phot osengptsERt af. NAOVEhCcA@TYIMRat i onal use of heating treatnent and
ultraviorer Trradiatiom treatment, it is made possible to obtain in

extrenmely highsphQdustingt hed woehaady G fhedd s i thahicdsdhe eHUertliaver
has favorabl e adhesi veness to the substrate; which is excellent in

rel easgpi knk¥al2RAgWMiinclh thaseadt 0bné ! 81885 S fNQVEh&AN Pikd eahhb2edaby any of
conventional releasing sheet. The rel easing sheet according to the present

inventéQheds 14¥&f erabl y egph oyeHeascempaskyi babalsimy t Ky at apeiedsGalyl i er
sheet at the tinme of producing a resin sheet, a protective sheet therefor,

a castaggnt|| mhor dq@inding a fdddt péna egpan @idriedme shaaitangihge kihe. 1
9 J Ul 2004 CLAIMS 1. A rel easing sheet conprising a sheet |ike substrate
and a speeilfiayehotaiarad t haseornhricghcueedbliagetiohailnguier Bl hpathag
steps conprising: coating the sheet |ike substrate with an addition
react i onedypenti larmdnesl tooapdslét onidmadiorm en | ayreyatdaiteof it hd saddiaidieon
reaction type silicone
possible to obtain in extremely high productivity, a releasing
sheet in which the cured layer has favorable adhesiveness to the
substrate; which is excellent in releasability; and which has
high flatness never can be realized by any of conventional
releasing sheet.
The releasing sheet according to the present invention is
preferably employed as a tacky label, a tacky tape, a carrier
sheet at the time of producing a resin sheet, a protective sheet

therefor, a casting film for forming a film of a ceramic green

sheet and the like.




conposition conprising an addition reaction type silicone resin, a
crosslinking agent, a platinumbased catalyst, and at |east one 19 Jul 20%
phot osensiti zer selected fromthe group consisting of a-hydroxy ketones an
a-di ketone di al kyl acetals; heat-treating the layer; and then irradiating
the heat-treated | ayer with ultravi ol@tAfpdy- 2. The releasing sheet
according to Claiml, wherein the a-hy oxy ket ones are 2-hydroxy-1-
(4-1isopropyl - phenyl) - 2- net hyl propane-1 one, 2- bydroxy-2-nethyl -

| - phenyl - propane- |-one, 1-[4-(2-hydroxyethoxy)phenyl]-

2- hydr oxy- 2- net hyl propane-| -one and | - hydroxycycl ohexyphenyl ketone, and
the a-diketone dial kyl acetals are benzyldinethyl acetal and benzyldiethyl
acetal. 3. The releasing sheet according to Claim1l or 2, vvher in the
crosslinkilng afeelessmgshmciicnogprisings ehest hkesubgtrate @QG’O‘-“H& ti8YHy wei ght
based on Fofinpdthercoy, tied giteddbyehbeimgdiormed hyddetsteps cypprising: cone resin.
4. The rel easi gatitietie seo likiengibserate with anefddi¥ion reactidrotype siliernsi n t he

EhOt gsenSI § Litich %)fbtrﬁi 2% éx?:h%'i‘emhd&h& %ﬁcglengpgi(lﬁc?nby wei 9[“
ased on i on reaction
type si| Iic tgosrh ymﬁﬁs aﬁ’ad o Pét?dtl RlsiRéarle E;fé A it Shoot

accor di ng T8 ﬁ@g?ﬂ‘t g@ﬁﬂ@gﬁa@? S&f I nym based ,cat al yst
i s cont ai r@?t?ﬁ%ﬁ’éﬂw}ﬂ"t Sﬁﬁm‘%mﬁlﬁmg@ ?’mh%'(ﬁﬁc’%#g{ nﬁﬁé&ﬁl on the
total anmowrdiketond dislliml a¢ecbalss eaction type silicone resin and the
crosslinking abem-trcﬁtmﬁftherlayeamdg:}:&heet according to any one of Claims 1
to 5, wherein {119 EHcOHeJteﬁsatmaww;&L hiteavisldtasyn is a
pol ydi et hyl si oxan aving a vinyl group as a functional group. 1 9 JUL
gtO 2457 APrOCRES b eras{rpgebl?ee%%légéxlﬁng o6 AuitfhCaTBEn RS- hG gy S ng the
P ketones are 2-hydroxy-1- (4-isopropyl-phenyl)-2-methylpropane-lone, 2-
hydroxy-2-methyl-1-phenyl-propane-1-one, 1-{4-(2-hydroxyethoxy)phenyl]-
2-hydroxy-2-methylpropane-1-one and 1-hydroxycyclohexyphenyl ketone,
and the a-diketone dialkyl acetals are benzyldimethyl acetal and
benzyldiethyl acetal.

3.  The releasing sheet according to Claim 1 or 2, wherein the '
crosslinking agent is contained in an amount of 0.1 to 100 parts by weight
based on 100 parts by weight of the addition reaction type silicone resin.

4, The releasing sheet according to any one of Claims 1 to 3, wherein the
photosensitizer is contained in an amount of 0.01 to 10 parts by weight
based on 100 parts by weight of the total amount of the addition reaction
type silicone resin and the crosslinking agent.

5. The releasing sheet according to any one of Claims 1 to 4, wherein the
platinum-based catalyst is contained in an amount of 1 to 1000 ppm in
terms of metal based on the total amount of the addition reaction type
silicone resin and the crosslinking agent.

6.  The releasing sheet according to any one of Claims 1 to 5, wl_lerein the
addition reaction type silicone resin is a polydimethylsiloxane having a
vinyl group as a functional group.




of : coating a sheet |ike substrate with an addition reaction type silicone
conposition to forma |layer of the addition reaction type silicone
conposition, the addition reaction type silicone conposition conprhghmggmg
addition reaction type silicone resin, a crosslinking agent, a

pl ati num based catalyst, and at | east one photosensitizer selected from
the group consisting of a-hydroxy ketones and a-di ketone di al kyl acetal s;
heat-treating the layer; and then irradiating the heat-treated | ayer with
ultraviolet ray. 8. The process according to Claim7, wherein the coating

amount of the additiop reaction type,siljcone conposition is.0..01 to 3.0
gl n2 on a ol i &P{p&g?%fﬂréﬁeﬂ#g‘?%%%ggga5‘8188?1&3 SBH CEPRIHRE ﬂ}e #P8her ei n
the heat tefeatment is carried out at 40 to 120C. 10. The procgss according
to any one of @bafing a7sheet dikewsubstatate with anraddation resrtism tinersiliffeet ray is
carried owonhpoditipa teiform thlaybeef the additiomt reactice typmsiliconavi ol et
i rradiati qpRbésifidh, tHe 2dition6Rachba type silicone composition comprising an
addition reaction type silicone resin, a crosslinking agent, a platinum-based
catalyst, and at least one photosensitizer selected from the group consisting
of o-hydroxy ketones and a-diketone dialkyl acetals;
heat-treating the layer; and then
irradiating the heat-treated layer with ultraviclet ray.

8.  The process according to Claim 7, wherein the coating amount of the
addition reaction type silicone composition is 0.01 to 3.0 g/m® on a solid
basis.,

9.  The process according to Claim 6 or 7, wherein the heat treatment is
carried out at 40 to 120°C.

10. The process according to any one of Claims 7 to 9, wherein the
irradiation of ultraviolet ray is carried out in linc with the heat treatment
under an ultraviolet irradiation out put of 30 to 600 W/cm.




