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To solve such a problem, a release film which is formed

from a base material and a releasing agent layer having low
surface roughness (namely, having high smoothness) provided. on
the base material may be used. However, such a release film
may cause problems such as occurrence of blocking, formation
of wrinkles, and the like when winding up a release film in a
rolled form.

In view of such problems, there has been an attempt to
prevent the occurrence of blocking and the iike by setting
surface roughness of a surface of a base material on which a
releasing agent layer is not provided to a relatively high value
(See JP-A No. 10-229027, for example).

However, in a case where such a release film as described
in JP-A No. 10-22927 is used, static electricity is likely to

be generated when unwinding the wound up release film. When
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outer surface of the antistatic layer is defined as Ra, [nm],

the relations_of Ra; = 15 and Ra; < Ra, are satisfied.

" According to the release film of the present invention,
it is poséible to prevent occurrence of blocking when the
release film is wound in a rolled form for storage and also
prevent generation of static electricity when the wound up

release film is unwound.
In the release film according to the present invention,
it is preferred that the surface roughness Ra, of the outer

surface of the antistatic layer is in the range of 10 to 50 nm.

This makes it possible to prevent the occurrence of
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_ In the release film according to the present invention, -
it is also preferred that the base material is mainly composed
of a polyester resin. '

Since dust and the like are unlikely to be generated both
during manufacturing process and when in use when the base
material is mainly composed of a polyester resin, whereby making
it possible to effectively prevent defect such as pinholes from

being produced in a ceramic slurry coating due to dust and the
like.

' In the release film according to the present invention,

it is also preferred that the base material is formed from a
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A release film 1 includes a base material 13 having both
major surfaces, a releasing.agent layer 11 provided on one major
- surface of the base material 13, and an antistatic layer 12

provided on the other major surface of the base material 13.

The releasing agent layer 11 has a function of imparting

releasability to the release film 1.

The releasing agent layer 11 is mainly composed of d
releasing agent, and the outer surface thereof which does not

face the base material has high smoothness. In particular, the
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- The average thickness of the releasing agent layer 11 is
not particularly limited, but is preferably in the range of 0.01
to 0.3 um, more preferably in the range of 0.05 to 0.2 um. If
the average thickness of the releasing agent layer 11 is less
than the above lower limit value, there is a possibility that _
the releasing agent layer 11 cannot exhibit its function
'sufficiently depending on the kind of the constituent material
thereof. On the other hand, if the average thickness of the
releasing agent layer 11 exceeds the above upper limit value,
there is a possibility that bldcking may occur when the release

film 1 is wound up in a rolled form, whereby causing a problem
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is provided with the antistatic layer 12 which is made of the
same kind of material as the major component of the releasing
agent layer 11 and provided on the other major surface of the
base material 13 on which the releasing agent lajer 11 is not
provided, generation of static electricity can be prevented
when unwinding the wound up release film 1, thus making it

possible to prevent the above mentioned various problems.

For example, in a case where the 'releasing agent laver
11 is mainly composed of a silicone-based resin, the antistatic
layer 12 is also mainly composed of a silicone-based resin

although they are not necessarily formed of exactly the same
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"of the releasing agent layer 11 is defined as Raj [nnj -
and the surface roughness Ra of the outer surface of
the antistatic layer 12 is defined as Rae [nn], the
rel easing agent layer 11 and the antistatic |ayer 12
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In particular, the surface roughness Ra, of the outer
surface of the antistatic layer 12 is preferably in the range
of 10 to 15 nm, more preferably in the range of 15 to 30 nm.
If the surface roughness Ra; is smaller than the above lower
limit value, there is a possibility that it may become difficult
to prevent occurrence of blocking between the releasing agent
layer 11 and the antistatic layer 12 sufficiently depending on
the constituent materials of the releasing agent layer 11 and
the antistatic layer 12. On the other hand, if the surface
roughness Ra, is larger than the above upper limit value, there
is a possibility that the shape (that is, the fine roughness

or irregularities) of the surface of the antistatic layer 12
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laygrckhdeay e thensheirgest to tlagzetuﬂﬂaeacreﬁadmet beeahoyigeet ,
thUBRR{kindMik d’?fﬂ?cui@ecosﬂéﬁﬁtggnttr}?e SHbb %&%e%fs §P&he green

base material 13 which is 1n contact w't
sheftistatic layer 12 is not reflected to the out er
surface of the antlstatlc | ayer 12, thus nmaking it

dlff gu 0 .set_ the.s ce rou hness Rae of the
out er Jé%r#%u:bee JIeted se}h ARG TIPS Baheh the

ougegeiniare afigehe Ehné:ﬂ%%mleyeal 12LaanSbe|nmdaeofo be within
e h,as y ht hal. a P
e oybrrent 8P bR HEPCeREERRY) P8Bhabup ot the
su§58ﬁea§ pﬁ?&%ﬁ/l%w %I%Wh}?beﬁhen@ntp‘sastnc layer
12siiehpasvpaeywcar bonate, and the |ike. Anong these
materials, PET is particularly preferable since dust
and the like are unlikely to be generated both during
manufaetavérpgridtesnass athdmd antse teltar tLla@-eJQaie is not

paﬂ@&@ﬁl@kl¥1§1h§tgﬁdebgft PET, r%§£§g¥gg?§| gﬁ range of 0.01

possi b o effectively pr ven
topf nhdites MorenPEeifeg aprloddsethenrangerafi@. 02 to 0.2 pum. If

the average thickness of the antistatic layer 12 is less than
" the above lower limit value, there is a possibility that the
antistatic layer 12 can not exhibit its function depending on
the constituent material thereof. On the other hand, if the
average. thickness of the antistatic layer 12 exceeds the above
upper limit value, the shape of the surface of the base material
13 which is in contact with the antistatic layer 12 is not
reflected to the outer surface of the antistatic layer 12, thus
making it difficult to set the surface roughness Ra, of the outer

surface of the antistatic layer 12 to be within a desired range.

The base material 13 is made of polyester such as

polyethylene terephthalate (PET) and polybutylene



"slurry coating due to dust and the l'i ke. The base
material 13 is fornmed froma | am nated body i ncluding
a first base material |ayer 131 and a second base
material |ayer 132. The first base material |ayer 131

[ (Aa\VA S to i nt wi_th the releasin
teE PRI SPRE)  operEp Rrid Aoy Meb! Al BSANAY ana
Podfreihy 1pgad ehe aPLast hc filteh ias pPaAdchabonaturmtd dineolike.

AmSHPD ¥hlelsRg maht@e il 1easivker agefat@yeh1dd1y THee S IBFE since
a2k %éiaflrst ase materjal |ayer 131 which is in .
Edn W& n e 7EF eBR{IAECATetC RE eFeneratad men during
masfacitngdsg piropastsi ahldaWhehh&nlsu&faaczﬁeho'dﬁf@n6§§e RAaterial
t her j t 5 nmor less. In.conform .

l3mF§hﬁgﬁg éﬁn%?ﬁhegggg% Yt%%kéﬁﬁfé ep8ﬁsﬁﬁgefF?s?%%%§ElV¢lY
preyeat dfeaysuctsas pimdadetse f roguné fwg pafo dilce dr &t @aseramic
s1L2¥er cbhahso dias Gl SToQINass | Further, it is

preferred that the surface roughness of the
surface of the first base material |layer 131 which is

in coptadhse nihddie d1el easi 99ragarl lEyRl a]-lléﬁirgé)t%ﬁn body
e

._or _less. ccording to this, the outer surface of t
inlodRd 2 SIEAC Hahro e e DPYRCLl D AU (TAERRE base

magpodielndsyerwiig2eby enhancing the effect of _
preventing the repellent of slurry or the formation
of pinhol es described above. The average thickness of
the FPestibasePpticePphpriajelayez113d ast ppavidedl apl gs to

bel ifidoddadtuiri th tHetkenabkynigha§bst N 19f Ipf o f;%st base
20 m 9 e

.mqr referably in the range of to _
maggk&rﬁl‘g. Eﬁggrng? rt2IMFREY Mage it & gisd@dmaseadadoand has
a fenicticanodctsupiddr ttihgy aid steld£s 1wy esgdRt ansgydas a.
function of supporting the antistatic |ayer 12. The
second base material layer 132 is mainly nade of a
resi ARafBEfareand Ahei fivst baspambiewlial, layersl31l which

1spriaf eebfdathatvildie fid Sfebéagin%ataﬁgér@é \ yer &gl'lfa[p high
t he second base material |ayer 132 are cofhpose b
STPRENSEES ki A BR*FACHhARat BRPaFUCTAPE FAKEBNPES Ra thereof

ispsssi bbebd d senhancel @dhesineresEdratimewitthethbl Shoothness
ofb@ﬁg surface of the first base material layer 131, the outer

surface of the release layer 11 also has high smoothness.

Further, it is preferred that the surface roughness Ra
of the surface of the first base material layer 131 which is
in contact with the releasing agent layer 11 is 10 nm or less.
According to this, the outer surface of the releasing'agent
layer 11 can be made to have further smoothness, whereby
enhancing the effect of preventing the repellent of slurxry or

the formation of pinholes described above.

The average thickness of the first base material layer
131 is not particularly limited, but is preferably in the range

of 1 to 30 um, more preferably in the range of 2 to 20 um.



"material layer 131 and the second base material |ayer
132. As nentioned above, the second base nateri al

| ayer 132 <contains a filler. By containing such a
filler, fine irregularities are forned on the surface

of tﬁﬁe3§698gdb§§§e ﬂ@%@fiéh 1 ayer %gg tq¥bdfﬁéd]so as to

contact with the antistatic |ayer
besﬁBoFﬂﬂE§§ttWéFEo?h?saq?Wﬁﬁ@%PcT%@%%rflauﬁnd has a function

ofi Blupgwiraring ehertriefdacted dpet heaout er surface of
the antistatic layer 12, whereby al so nmaking the
snoot hness of the outer surface of the antistatic
| ayefhel2ereohdt bagkymhtwriafulklyer, 1Si2nde tbénflynéade of a

i e ohal tie e, forgd. on the surface of the
regecoglldét%glslg rr;atrgil al Tayer 132 which is in contact

wth the antistatic |layer 12, the adhesiveness

bet wean gdier seerand, Base drapekicdl- ey efnd32 +aRd é?fst base
ntlst ab.l C Ia er 12_is enhanced due to anchor effec

HRsiEe LAYET %Heaa‘ar‘f%%e'sef%%%r%%e R 6 ke layemada2 are
com[potslaael EC ANk heaee KEi@rofl réayﬁr ma83rwAich t8ikNmakes it

ti t I er
pofRLd by AR A0 GBI pefusty” B! Ao Taing ase
maéﬁr}§ltddmyﬂﬂﬁ3rﬂﬁnﬁ(ﬁhﬂﬂ$§p¢m® basernstefage dbhyerhes2.

antistatic layer 12 to have a desired range of surface
roughness les of the filler contained in the

secoft§ B‘&%lbﬁﬁﬁengal"elrafféﬁ $sgopfchage masegamilc layer 132,
copaiatingd ea sAthilas. sil B¢a, cosththinycashbomatLe, g4aaldMm, fine

d ' oxid 10 barium.sul] fate and
lI&Jgﬁﬂf&' Y eéF%hm rﬁ%ﬁt?%l%%esﬁ%ﬁggge Qf| Fegngecond base
maftegiigl bmﬁss -13%hkbdchdly dhycemeaand iatr yhatm triesidtic layer
12Tfhec§etH§£erth%' %nﬁ%‘c é&seghé]{aggky 4@ 1&: sloleel na’#' %‘% qEine

of two or nore of them Furt SO prere

lrpegulatd GRS agEe pdefilecd ek be @ﬁqt@mt¢rléunﬁ§qq1of the

antﬂi%ﬂac’lﬁ.@ﬁlﬁﬁre& 12t OrHe bR alicSmaRKeS thé mtﬁh@sé%f the
orn1f|n§ |rre on the surface_of the second

rities
oulELe TREERTEI 9 %? €130 Gvﬁltt‘f‘l’fllcs Jr?ﬁ’%ml&ctr%QW‘f‘hJeY low.
Fugythiest, aﬂncbas}mrfme iEueidhdrarirtel e s Airesf aalnsad phefies sadface

oft HﬁE §Q§o§306'£‘§e Qtfat;eh_’%al layer 132 which is in contact with
the antistatic layer 12, the adhesiveness between the second
base material layer 132 and the antistatic layer 12 is enhanced

due to anchor effect therebetween.

The surface roughness Ra of the surface of the second base
material layer 132 which is in contact with the antistatic layer
12 is preferably in the range of 10 to 50 nm, more preferably
in the rang of 15 to 30 nm. This enables the outer surface of
the antistatic layer 12 to have a desired range of surface

roughness Ra.

Examples of the filler contained in the second base
‘material layer 132 include inorganic particles such as silica,

calcium carbonate, kaolin, titanic oxide, aluminum oxide,

10



"filler contained in the second base material |ayer 132
is in the range of about 0.01 to 3.0 % This allows
the surface of the second base material |ayer 132
which is in contact with the antistatic layer 12 to

baid\en télﬁlﬁaltéaéﬁdf Qléﬂﬂriet?es Ran qu bxbfbanﬂ:h%éj:e@léleéjs such as
The avera qsl ckness of thé second base

Slr‘}étcg)ﬂe F&Saver cr s pRATiISGyIeney andnpeEd Ll apet Tesin.
Th|€$epmefcelra.lallys Cantlhe U & inf1yd otr0id 280 n&P{6n of two or
efarahlyy in the range of 10 to 100 m The average
th| ckness of the base material 13 in the form of the
| am nat ed body including the first base material |ayer

131 andthie S@QOE}Q P8s8 pd AL Al g layer 132, kr%ﬁé Rartlcle

particularly limted, but Is preferably in't
sige 96 the 50 1Ar derén Yretrangs 9fit. t ke tafgen of 'Iiﬁst makes

1t1@65@h.b'][|&etbef6ﬁﬁefiﬂ1é rﬂﬁré’@ﬁﬁ&z‘:b@ﬁe@@ﬁ:ﬂ@%ﬁ%ace of the
ow ng manner. First, the base

ed in the
Se%é’tn?rjl selflateﬁlﬁ’elf Wﬁ%?l?%em?h‘?ﬁl mat el BeRyact with the
antigtediing tdyerdf ikst base material |ayer 131 and the
second base material layer 132 is prepared. Such a
base material 13 may be fornmed by any nethods.
ExanBlE$PErmoRe méthbe afsa preifegredethasethatamdwit b3 the

1Iln.@rud,%nth3h.r@d3QneﬂhreU@e@BnﬁebEQ@ }nﬁt\éﬂ'l‘éli ﬁaér%ij 32 is in
rraterl al for ConStltﬁtl ng_ the first base mat

%-’\ngf'sf aff o) Y 8si% A&t érPaFt3conThifi A4lavwsi Fhér surface
off thecoasond Ubasey rrtd'tea:s:eﬁondlyb:aseamle_w[tm is lidy@onk3¢t with

r 0 se material 13 and a L
el En €S EALERIRE 40 10k Ve RBRCSUREGEL RodghifSs Rppitnin
thesfegigded sangecond base material |ayer 132 is

i ndividually forned, and they are then bonded

togel&gﬁr wi th an adhesi ve. Next, a rel easing agent
| ayer PPoPNERGORat BEFARCEB A i FecPndkbess mgtagand layer

13i2siapplt pdmnmltalmyummmmtsdrfme ief pt8eethbsy iRa%R range
Ofngt%rli\% Ia% 131 of base, material 13 and is then
avi £6 723 PR RortSSanty gbrind dpses ot of de100 wn.
ot her hand, an antistatic layer formng naterial s
appl irgd Wé?aé@@:ﬂ:@ﬂ@r{e@%ffaGﬁ‘e Yadd' 7238392 RESE, the form
fn'ghe !Lamlnated body including the first base material layer
131 and the second base material layer 132 is not particularly
limited, but is preferably in the range of 10 to 150 um, more
preferably in the range of 12 to 100 um.

The release £film 1 described above can be produced in the
following manner.

First, the base material 13 in the form of the laminated
body including the first base material layer 131 and the second

base material layer 132 is prepared.

Such a base material 13 may be formed by any methods.

Examples of the method of forming the base material 13 include

11



"layer 132 and is then dried to formthe antistatic

| ayer 12. The rel easing agent |ayer form ng materi al
and the antistatic layer formng material can be
obt ai ned by di ssolving or dispersing the respective

a EONSktHueIYn MRt 8§ wofi dhhg Ife'srl%t mapé@?aﬂoef E@hstltutlng
| ayer and_the second base material [ayer 1n an

th5eol GEhtEt oP AR pBRSEEAAL qjcﬁfﬂerValr%]ouémﬁetﬁod"@S@ah Baterial

colms:eldnflmrg aofiingrther rdﬁr&’tsimgtlrweiﬂe |ls2yyn d ‘Bra%nﬂaterlal
n]n nmat eri_al

rraterl andthe nti.sta :
LAyt L 32e bSs &Rt EFEr E)?éﬁlplté? 1as§u5‘ﬁtﬁ'§tlﬁ&d§3 and. a
mejtholduda gniholhreacbatf nighe biilrrsdna:tasregmas:m’mi;alcaatyle&g,l3l and
th@b@coﬁ@%d@m%]{lﬁlcqgkgggl35 :le g'l%b 1ncﬁia f%lr%ed and

coati ng, descr ove,

they] @&de thiePmPpride g rielstde T %Rﬁﬂ]%ﬂr@ﬁ@aseVébln1l can
be used, for exanple, as a carrier filmfor a green
shee in.a |l am nated ceram ¢ capacitor, or as a

ed
cast ?\Iﬁﬁif i1 FPGS8G 1P 19 hriogsdst oF M iRa draktird Ingoataining

a peleasiag iagrent ateaporiddbnaio E’ll’:)E u]_:il;?efn‘\:sh'i‘@é@é bh&he first
s the rel ease fi accor
ba@e%§£éfg%§e |Irnrgg?1t |%fﬁh %/as%gg e§dsdr 1 H&Rd f‘ﬁétheq‘ dried
tOpﬁ@@EhﬁhﬁnﬁamﬂaﬂinE;aﬁﬁnﬂ|kﬁXQxiIhereto. For exanpl e,
in the above-nenti oned enbodi nent, the base materi al

is farmed fromthe | am nated body having two | ayers.
HoweV8r the HetheBhaRd | ffe Afitds tiat isol avies feamiper aberial

1sTh§ph1asd oﬂﬁbethel 1oweyr kidfaddief a8 ekand BAkE material
ree or

| t d b
aI ayers3(ilr % hE casg ogygoagggg %ﬁ?e?f’ﬁFStgtFSr rgger 12.

froma si ngle | ayer, the surface of the base materlal

on Wiheh J?él@é‘éiﬁ&atdg%nta f“éyéf‘ t.lEQn!i’rﬁI fggrxqggegﬁg dld the

subjected to a rough surface treatne
anid s tatds Lagar fR5ekng mateayad mb@eo%amadtbmﬁesaolvmg

onﬂﬁigpeﬁﬁmgltyxe aesbbbﬁh{radﬁ:roitﬁt&@ﬁ@&da%e:fﬂlé QEMHWrirst
bl an egtla% E %ezr1 ga¥ formed on a base material,
and then gutdr 28 ré%&%‘?orf agq MAtER1Ge layer in any
s ogdutgjndc toed dis peroegh Isirfiate treatnment to form an
antistatic |ayer.

Various methods can be used for coating the releasing
agent layer forming material and the antistatic layer forming
material onto the base material 13. Examples of such methods
include gravure coating, bar coating, spray coating, spin
coating, knife coating, roll coating, and die coating, and the
like.

As described above, the release film 1 is produced.
Such a release film 1 can be used, for example, as a carrier
film for a green sheet used in a laminated ceramic capacitor,

or as a casting film used in the process of manufacturing a
polarization plate for LCD or PDP.

12



" Hereinafter, actual exanples of a release film _
according to the present invention will be described.
(1) Production of Release Film (Exanple 1) First, a
base material conprised of a first base nmaterial

| ayeAl@HQthSEBQnﬁrQES,ErQHt @fnb@hﬂn@}ﬁ%% Bet ngagglggse film
acg8ré)](t hyl ene terepht hal ate ( PET) fornme

PEUSPoA PR PREF ST NVETH T ERIE %‘(@m%%% %S@zrlbﬁ@ the
prestet suvbateoal ishedt nimikase tHatsrs al | ayer was 5
nm and the thickness of the first base material |ayer
was 6 m On the other hand, the surface roughness Ra

of tﬁ@rcﬂ}téemplsfwfialcehefaHwaesmemtlﬂobaS&anrmicﬁnﬂléﬁt the base

mata8¥€h1Vas g@rrﬁé’@l afidon%hc%et hi fbf@% h%%ﬁgggtegsfayers

material [ayer was
Hoyevgrt tdre Er§FPPZ§dﬁ§’€FI§f§rqﬂ GLSKESSMimltﬁﬁnth@mm ed The base

mabBrakt ﬁiéycﬁémiﬁathgoforxlnt gf) aagﬂnéleai£y9¥ oié'eh gbém_@lfxated

" CAT- PL50T" manuf act ur ed hi n- E
bofy SRk oaATEee! @m) Manes THYRR B it 11| Gt foere o base
matheuebylsprfmreei £¥8maa cniatd g JJayﬁzl:tl dﬁhavmggf@cégiﬂ @he base
t rat f t he thus, obfai ne
maeegilsg Bﬁl 3&? w%é ﬁ%g Stglgont 39¢RE (Bp&P éﬁrfgg@egfmay be
Supﬁécﬁﬁgsﬁo paseugnsarifalice tyeatnent by aayenetiads #4nd then,

anafflt Wasathenidytednhy B@afbgﬁeat tﬁeEEHHer aﬁfﬁ@rﬁgt}éggy a

or 60 seconds to forma releasing agent layer

fliﬂ MR e 2 PRtEEABLsIOF @{mwgmt%lsttarrelq Agyer may be
foohedi oadaCDaserngateﬂmad \Aaﬁdaﬁﬁlehedheoaheethgul:@weé of the

AR E sl iseepl e Bl g LANeL D B

antéﬁﬁétaﬁuﬂéyeéf 14OC for 60 seconds to forman
antistatic layer having an average thickness of 0.1
burn, The release filmwas prepared as descri bed

aboVEeTEAneREET rAGEIYL HARLAT €ed IR § ik ao¢ording
tot hreopirekestir facendfionherineliRasddyL 2084 . | ayer was 6
nm whil e the surface roughness Rae of the outer
surface.of the antistatic |layer was 20 nm Each of
(19 hePsofAfigtéonowdhRedsaRa) Fedrlcth Rae was neasur ed with a

Sur{ag8mple 1) |

First, a base material comprised of a first base material
layer and a second base material layer both made of polyethylene
terephthalate (PET) was formed by a co-extrusion method. The
' surface roughness Ra of the outer surface of the first base
material layer was 5 nm and the thickness of the 'first base
material layer was 6 um. On the other hand, the surface
roughness Ra of the outer surface of the second base material
layer was 20 nm and the thickness of the second base material

layer was 32 um.

Further, 100 parts by weight of a silicone resin (“"KS847H"
manufactured by Shin-Etsu Chemical Co., Ltd.) and -l part -by
weight of a curing agent ("CAT-PL50T" manufactured by Shin-Etsu
Chemical Co., Ltd.) were diluted with toluene to thereby prepare

13



" roughness neasuring device ("Sv3000S4" manufactured by
M tutoyo Corporation, stylus type: standard or round
tar) under the follow ng conditions; measuring
l ength: 10 mm neasuring rate: 1.0 nmsec filter

a tYReingaUs§aa XevinG 25 SO i d NS SR NBasiy e(gqfe]ni was

repeatedly carried out 10 tines and each of t
surface roughness Raj and Rae was determined as an
aver @agenyathe thhey Qm‘tal(lﬁa@mli&ﬁ‘)g Riilgeitia BVB% Sﬁﬁﬂ;led onto

thga\g}g%ngsq{fga 8ft{i’2 rasg% bnal%%%ﬁgéfggb l@\%?ﬁﬁ“fl‘bq agmayer
bagj k4 ur@%ﬁﬂasatbﬁhntltm%d rhd it adttireg leyda resipe atuas of 140°C
'fo%ﬁ%@%erc%%'d@ £o @I%g"rel%aﬁﬂyfagjg&{rmg 6% I%U:[]n;ta%uaverage

em cal Co., d.) and 1 par
thjckpegenefulf-dnke@-acid (curing agent) were dil uted
wi th tol uene to t hereby prepare a coating liquid
hawg cent at| on of wt % Then, the thus

c
obt af ﬁggh%at R I]Q“F‘Hﬁl g M&%I?%‘:W o-iqpid ypper applied
ontor fheelovet hmuffiast dfasdharatertadnal bhayéemaWet:liaa mayek with

t ' at | at a nper at u
a @?«Eﬁﬁgb@ PP% r mggdsgggngﬁé?ddf%?%eb téLs i% Sttaaeﬁ?mper ature
of | 148YC Hem P secandsage fpmﬂbmesstmstatZCrrﬂ.aFart hering an

avggggghL&glgmlalsgegfcgatll ng. |iquid was applied onto the
| ower surface of the second base material .layer with

a mayer bar #4, and was then dried by heating at a
t enpBhatugleasy fil@d0prépasredaisigeteripem z%bve In this

st C yerag t hi ckness of
reggk$he@bélggg%§§lhgg%ggngrepar §h8e88 F5e8u5689§ of the
Tejlgasing agephriayehevasusf aUEWh@mghtieQ;SSlﬁaﬁacnﬁ ridwyhness Ra,

of\?ﬁh@roﬁﬁéfaé;@rf’écér@f el %ﬂi&?%@t%alféﬁﬁ%a"@%o M gach

|l e the surface roughness Rae ter surface
ofotfh? I‘FéllﬂfrﬁcfesFSPPanaﬁfe]?aV\/&?dZBath measured with a surface

roughness measuring device ("SV3000S4" manufactured by
Mitutoyo Corpofation, stylus type: standard or round b|ar) under
the following conditions; i

measuring length: 10 mm

measuring rate: 1.0 mm/sec

filter type: Gaussian

.)»c: 0.25 mm.

The same measurement was repeatedly carried out 10 time.s
and each of the surface roughness Ra; and Ra, was determined

as an average value thereof.
(Example 2)
First, the same base material as that used in the Example

1 was prepared.

On the other hand, 100 parts by weight of a mixture of

a silicone modified alkyd resin and an amino resin ("Ks-882"

14



" (Exanmple 3) Arelease filmwas produced in the sane
manner as in the Exanple 1 except that a base
material was formed so that the surface roughness Ra
of the outer surface of a first base material |ayer

mahﬂia&tﬂ&bdtb§1§Mﬂﬂqﬂﬁﬁh‘ﬁhéﬁﬁbélréé baﬁ@d”?tgﬁ&ai ?art by

the rface roughness Ra he out
wed Shael B oPo TughpoHAHAIE. RELa | A R AYoRdRRS) T8CRM diluted
wighdt ¢ heenditok tbesebyf prépasecoaddrasey MGeidadlat&y®a solid
COW@§H%%aqthEg§n§ea€Q A release filmwas produced in

he sane manner as in the Exanple 2 except that the
sane base material as that prepared in the Exanple 3

WaS whed. {@mgtd%lm&@ng’lSJ.lﬁl{%% %%%en%Ph.lfd onto

roduced in the sane manner as in

hsx% eT (T A oft FREtiRst Hase Waserdadeliayer with a mayer
baChapaired e Exanpeidd Wy lrﬁalaetau_srﬁg fHd SFQAEEd ¢ N 40°¢

er.as int 2 _except that no
£ok 0 ?I stegtolngg gyefro%g 5% f%%lngr%ﬁ'%lléﬁ’ﬁeh%@a?@la@ gyerage
thAckebsaseffmlmlwas produced in the sane manner as in
the Conparative Exanple 1 except that a base naterial
was formed so that the surface roughness Ra of the
out eFustiPPRece the AhNsr sbtajawsl muating 1byetd wss 7applied

onﬁﬂ]thbeléﬁéﬁkﬁ@ﬁﬁaéé dhaHd %@Eoﬁ@ﬁ%as@ﬁﬁgEb§Eaha¥§§er with

h& e surface roughness of the outer
E}’?’éc‘% B4y SMOHESHEREN PR Y |h£;ﬁetrlrvea§t8anh¢mh%ature
oft hé0°¢ Hi ak rées s eafortdre toecometh hasantakenital 1ayer MASing an

ratlv nple 4) A release filmwas
av%%a uceg9 HE S sane %aﬁﬂbr as in the Exanple 1

except that the same base material as that pr epar ed

in thﬁe%ﬁl@és’f’é mmﬁa@?tepér@@sa&a%@ it %ﬁ%é&éve In this

% A release fiTmwas prod uce
regﬁﬁ ar H? Fhrtree EBH%%PEFFV%aEﬁghﬁpé uigEepirfpge of the
refleasiageapase hayerivads &Sninh@hile the surface roughness Ra,

of the outer surface of the antistatic layer was 20 nm.

(Example 3)

A release film was produced in the same manner as in the
Example 1 except that a base material was formed so that the
surface roughness Ra of the outer surface of a first base
material layer was 5 nm, the thickness of the first base material
layer was 6 um, the surface roughness Ra of the outer surface
of a second base material layer was 15 nm, and the thickness

of the second base material layer was 32 pm.

(Example 4)
- A release film was produced in the same manner as in the

Example 2 except that the same base material as that prepared
in the Example 3 was used.

(Comparative Example 1)
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"prepared in the Conparative Exanpl e 3 was used. _
(Conparative Exanple 6) A release filmwas produced in
the sane manner as in the Exanple 2 except that the
same base material as that prepared in the

Comar aé  ¥gs EXAIDh &, YD ueat 1BP@ht§E§e£1?§%Jrﬁr@Lt;%%s§_n the

f the outer surface of each I rst
EXﬁB‘P@F. SRGFRT dARt B Sadoiit Hekse haveFiwRs | fgmnred of
the base naterial and the surface roughnessRa of Fach
easing agen | ayer and the antistatic |ayer
&ES gse fEF%Wﬁégsgred in each of the Exanples
and Ebn®h¢asevﬁﬂlﬁBWﬁﬁﬂnadeddd be shewmamé ridiher as in the

EXfaglllegVVIzn@ Tfégte t}ratl%oueﬂltrlﬁtgltﬁ JOanS Eﬂ %{5:)[{55‘%510

SI O X -P .J 4 -P -P pO - O #-~ c0 r
Lf) Lébmﬁakbt@vbnExﬁqglﬂ MO rl +~ U U) .o U) U 7 7
% ~+ 7 H(0CQ> rn U rl
0% ﬁeg as% ﬁ%lrgr vas prﬂdecedolpothe same manner as in the

Cor_nparatlve Example 1 except that a base material was formed

-so that the surface roughness Ra of the outer surface of a first
base material layer was 7 nm, the thickness of the fi'rst base
material layer was 6 um, the surface roughness Ra of the outer
surface of a second base material layer was 8 nm, and the

thickness of the second base material layer was 32 um.

(Comparative Example 4)
A release film was produced in the same manner as in the
Example 1 except that the same base material as that prepared

in the Comparative Example 3 was used.

(Comparative Example 5)

A release film was produced in the same manner as in the
Comparative Example 2 except that the same base material as that
prepared in the Comparative Example 3 was used.

(Comparative Example 6)

A release film was produced in the same manner as in the
Example 2 except that the same base material as that prepared
in the Comparative Example 3 was used.

The surface roughness Ra of the outer surface of each of
the first base material layer and the second base material layer
of the base material and the surface roughness Ra of each of
the releasing agent layer and the antistatic layer of the
release film measured in each of the Examples and Comparative

Examples will be shown in the following Table 1.
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"UUUUUU 17 (2) Evaluation [Blocking Eval uation]
The release filmwhich had been produced in each of
the Exanples and Conparative Exanples was wound in a
rolled form and stored-for 30 days at a condition of

(233Craad W2Q%H. Then, it was confirned as to whether
bl o had bee occurrlng or not by visually
OngE&I% 10¥e EVE) F14 m when bei ng” unwound. |

[ Amount of El ectrostati c Charge of Release Filn] The

rele ad b duced in each of the
Exarrg gég%gh% gflrgt%egﬁx%%ﬁbe%emé? iift gach of the
Expgples ﬁ@ﬂnﬁoanér§¢@W@dEB@H@Q@Sdays abuadcandiat ronlefi form

and36t8pdaSH AR d-g.g%nat z; hfb er& b he “:‘c“llnedcgoq%{%lﬁt i fnen,

charge of the rel ease f n1mhen el ng unwoun
1tsPppt ePREiTRed %ﬁrﬁ91wnﬁihﬁ%uﬁhQQ¥nﬁﬂ Rgd Resmapieurring or

noel BgtviNid M yeaswrivi dleneCee { e FVX-O02, RMBRBG LY €Fwound.
by The Sinto Conmpany, Inc.). The results of this

measurenent are also shown in Table 1._As shown in
Tabl €Ampunheolfl 8tkichgowts tiat kaeje/ed iRelidise el Bape

fil tothe
| voritlh EOferEaTEL AR ALEOA N0 S BEBER i gy of the
EX?W@lﬁﬁe§éﬁtCPW9éﬁP¢éﬁe @6@m®lﬁﬁeweﬁtwgenéranlanroiled form

angt atbse8! &6t 13c B.Eyssé!ffé %&mlﬁiodﬂ@@”zﬁ‘tc \é@ﬁ‘i ?%W@'ﬁnd Then,
, I n each of the rel ease

On_t he ot
thleh%m% fEFP@eeﬁ%%‘Pﬁgailﬁr@&Eg% Ré ‘é‘h‘bl}?ﬁl‘%ﬁse film when
' beéhgcungsuatli withangslnaserangelabtipugh wAe BE86kEBE using

h h
o $653 0050 O0SPEUEE, A HASSREP Ok T L e
beF@@kﬁﬁ@OWa§°@@@@WVedHQH)nalIy, it is also to be

understood that the present disclosure relates to the
subj matter contained in Japanese Patent-

Appl &E‘&t FBRAMADS 2D0RHDFEAS T GFevalele 3howpods) Table
1.which is expressly incorporated herein by reference in
its .entirety. 18
As shown in Table 1, the blocking was not observed in the
release film of the Examples according to the present invention.
In addition to this, the release film of the present invention
could prevent generation of static electricity sufficiently
when it was unwound. On the other hand, in each of the release
films of the Comparative Examples 1 and 2, the amount of
electrostatic charge was large although the blocking was not
observed. Further, in each of the reledse films of the

Comparative Examples 3 to 6, noticeable blocking was observed.

Finally, it is also to be understood that the presert
disclosure relates to the subject matter contained in Japanese
Patent Application No. 2005-103841 (filed on March 31, 2005)
which is expressly incorporated herein by reference in its

-entirety.
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" LLOYD WSE WHAT IS CLAIMED IS: 1. A release film
conprising: a base material having both nmajor

surfaces; a releasing agent |ayer provided on one LLOYD WISE

maj or surface of the base material; and an antistatic
| ayer provided on the other major surface of the base

WHAHRI8r CRAIMEBReL8in t he rel easing agent | ayer and the
antistatic Iayer are mai nly conposed of the sane

1. terial, gg fl$ﬁegohpglggkéace roughness of the outer
sur ace o he rel eas ent layer is defined as
Raj a[ hakeamdteheasuhbadegr bughnmagorobutiiecester
surface_of the antistatic Ia iés defi ned as. Rae

[ nnf, TEABAF LGt FORRE of 2¥EF E FhjOok 9 WpiP[ oSurface of
theﬁggsé Rltetg15akbhafied. 2. The rel ease filmas
clained in cIa|n11 wherein the base nmaterial is
nalﬁhya@@hﬁ@éédcoﬂaaepopy@§ﬂéﬁdr@@l¢h€30thﬁ¥r@ﬁbﬁgesurface
in gl , (=] [
of tht {8 A SRS Ll ol "Bl st S 108y et Bha cne
antiay®tsc hagkonerefmshel pl combodad Oifltay@rSaMimdﬂtdémka‘S and

contact w th the antistatijc quer contains a fil
whep gthe surface roughness of the outer surface of the relea51ng

agent layer is defined as Ra; [nm] and the surface roughness
of the outer surface of the antistatic layer is defined as Ra;
[nm], the relations of Ra; < 15, Ra; < Raz and 10 < Ra < 50

are satisfied.

2. The release film as claimed in claim 1, wherein the base

material is mainly composed of a polyester resin.

3. The release film as claimed in claim 1, wherein the base
material is formed of a laminated body having a plurality of
layers, and one of the plurality of layers which makes contact

with the antistatic layer contains a filler.
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