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4 January. 2006 DESCRI PTI ON' POLYESTER FI LM FOR RELEASI NG A POLARI ZI NG PLATE
5 Field of the Invention The present invention rel ates td&J@nganyy886er film
for releasing a polarizing plate. Mre specifically, it relates to a

pol yester filmfor releasing a polarizing plate, which has excellent
transparency, slipperiness w nding propérties 10. and inspection work
efficiency. Prior Art In recent years, _liquid crystal display devices have
been wi dely used in the display seBF?GﬁgngOHortable t el ephones, portable
ganme machi nes, car.TVs, electric appliances and 15 personal conputers
rapidly. -They are now in growi ng demand from portable tel ephones and

not ebook and spRELLESTRY. FIH¥SROROBEDBASENG! Ac BRpARIEI NG PRATE cul ar .
Along with this, demand for. liquid crystal' displays and screen size are
increasing. In a liquid crystal display device, polarizing 20 filnms are
bonded 0 hoidn&isestwé antrefdigncrystal filmin such a manner that

pol ari zati on axes. cross each other at a right angle. Arelease filmis
formed on one si d&e Pragant gevanitiiong releke shEpor P lesstee Hidmiéertio t he

~liquid cry ' The_t il [ ! fj

prevent i'ngsl{%jééééé%ﬁ gcég%-?r’q? ﬁ%ﬁ%ﬁ%éﬂ ngqu c’f]:lsel %PEF§%1§8%%¥%Q- :’é%: ?g@%&g& , and
renoved fr oo tah@olglearteat g 1k Fori nelbesend ansbhotiteg gleget hehisht h t he
product. However, for the inspection of _the polarizing filnms of 30 the
product befRALCERLHAPRY IHARSRATLLSE f SHAPRFH RS T VAR HRY BROPERAHESa sl |
ori ent api O, LspdWibhYnBekkare(BPEREY.. foreign matter), high adhesion.
to'silicone. for ‘obtaining releasability and high processing work :
efficiency.Primrphetent, a filmfor Teleasing a. polarizing plate which 4
January 2006 2

In recent years, liquid crystal display devices have
beenwidelyusedinthe display sections of portable telephones,
portable game machines, car TVs, electric appliances;énd

15 personal computers rapidly. They are now in growing.demand
- from portable telephones and notebook and space-saving
d'esk-top personal computers in particular. Alongwith this,
demand'fbr‘liquid crystal displays and screen size are
indreasihg. In a liquid crystal display devicé, polarizing
20 films are bonded to both side_s. of a. li'q.uid crystal film 1n
such a manner that polarization axes. cross eachrother at a .
right angle.‘ A-releése film is formed on bne sides of the
' 'poiarizing ‘f.iims_béfore fhey are bonded to the liqﬁid crystal
filmo | | .
25 - \-The release film is a proﬁective film for preventing
| ',-the.sn;face of the polarizing film from being scratched, and
.removédfrOmthepolé:izingfilmintheendaﬁdnotusédtogether
with the product. ‘. L '
However, for the.ihspection‘ of the pola:iz_in_g ,f':i'_rlmrs of

30 thé prodﬁét_bef@ﬁe shipping, the release film mﬁst be_

- trénspafeht, have-a7smalllorientation-angle,'few-flysﬁecks
",(optical_foreign mafter),-high adhesion t6 silicbhé for
Lbbtaining:eleésabilityandhighprodessingworkefficiéhéy;'

”_ At present, a film for reieasing a‘polariZing-platé which




satisfy all the above requirenments is not yet to be found. Sunmmary of the
I nvention Disclosed hereinis a filmfor rel easing a pol aJdanuary 2086at e,

whi ch has sol ved the above problens of the prior art, is transparent and
hardly scratched, and has a small okientation angle, adhesion to silicone,
few flyspecks (optical foreign matter) and high processing work

ef ficiency. Accordi.ng to a first aspect of the present invention, there is
provided a biaxially oriented polyester filmwhich onprises (A a

coext r ud8atpdfyedterts PRAKR ERTRbTANS Uk it NOFedEt ¢ 9 dy&s- has a haze
val ue of -4% or l'ess and an orientation angle of 10 or less, and contains 5
or less sihyapecks havimgeackigng dianeter of 90 pmor nore per 0.3 n2 of
the fil mprane, and (B) " a Silicone adhesive layer formed on one side of

t he coextruded@ipslyesd érergim in)a ahbli( gor wit ki SigidusePtia i Eéligédse a

pol ari zi pg,plat %mi/éﬁC@fa@ NG, {2 BREONEIEPEAAlnE DT eseNt, diByenti on,
there is"provided a filmfor releasing a polarizing plate, conprising the
bi axi al | préri ent edapsbyester ahil| madl debinetcladpdy eamhdhas sl isgedéd | ayer
formed on_th hesi ve J.ayer of the bi_axi.al or}ent I ter film
The Prefgg;ggtﬁg %ﬁiﬁ%ﬁ?%éf ?égg?h@%npfbnS%éﬁgPééété%ngﬁgy% F%%%ter

consti tutibpgithe fiflcmedbnt hengpresent ahdveriticdn i prpeeferabl y warg&opol yner
conprisin? Folggthylene terepht hal ate or ethyl ene terephthalate as the
mai n recfFrRg" Ghit. Pol yethyl ene terephthal ate is a honopol yner having
high transpar aneyrdsny t edl e: fiostuaepeat aofi lthef preseheashngnt foppl ari zi ng

pl ate and _particularly characterized by high. nechanjcal _sfrength. 4
January §Bﬁée2é5IHrOY¥%?%r%s L hfFBﬁP%FHePEEHﬁﬁB%Erffﬁnt% 'Tase of a
copol yestehphayede (@ i GanbexykiCpatiss eonponentynaha cainpt i s€onponent .

Exanpl es _of the dicarboxylic acid conponent as the compnoner include
aronat i c LBREar BERy YA ddasuch Aaze value of 4% or less and an

orientation angle of 10° or less, and contains 5 or less

flyspecks having a long diameter of 90 um or more per 0.3 m*

of the film plane, and (B) a silicone adhesive layer formed
on one side of the coextruded polyester film {A) and (C)
which is used to release a polarizing plate.

| .According to a second aspect Of the present invention,

there is provided a film for releasing a polarizing plate,

comprising the biaxially oriented polyester film as defined
~above and a silicone layer formed on the adhesive layer (B)

of the biaxially oriented polyester film.

 The Preferred Embodiment of the In;entipn
'<leye§ter> | |
| The polyester constituting the film of the present
"inﬁention is preferably a copolyrﬁer comp:ising polyethylehe
: te'rephfhalate or ethylene teréphthal.afe,as themain recurring
' unifﬂ Polyethylene terephthalate is a homopolymer having
high ﬁransparency, suitable‘for-use.in a £ilm for releasing
- a ﬁoiarizing pléte and particularly characterized by high

: me’chaﬁical str'engt‘h .



i sopht hal i ¢ -aci d and napht hal enedi carboxylic acid, aliphatic 4 January 2006
3 dicarboxylic acids such as adipic acid, azelaic acid, edsngay2080bd and
decanedi carboxylic acid, and alicyclic dicarboxylic acids such as’

cycl ohexanedi carboxylic acid. Exanples of the diol conponent as the
-conononer include aliphatic diols such 5 as 1, 4-butanediol, 1,6-hexanedi ol
and di et hyl ene glycol, - alicyclic d&ols such as 1, 4-cycl ohexanedi net hanol
and ‘aromatic diols such as.bispheno? A. They nmay be used alone or in
conbi nation of two or nore. Qut of these, isophthalic .acid is
particularly preferred because it provides a 10 copol yester having high
transparency and tear strength. The anpunt of the conpbnoner which depends
on its type is such that it provides a polynmer having a nelting point of
245 to 258 C (nelting point of a homopolyner) . Wien the .polynmer has a
melting point. lower than 245C, it is 15 unsatisfactory in ternms of heat
resi stance and ¥ilthe poefedst layentdarel dhieveppoparngs imdhrarashrehkage.

The nel'ti. § pf _the pal yest i ured.b r ai.ning a
rolting | Bt sstoR v BrnE AL BupkBaRn At R e el Rl b fafgl T 0 Y
t enper at ucempbA¥ati. onExanples 38Ctnendidhevbanpunt atia ca@fipsaspteass about
20 ng. The intrinsic viscosity (orthochl orephenol, 35C) of -polyethylene

t er epht haFRe eCBROBEPEKY é8Ceudes anasadikh| L P HROXY b1 G, B9LAS el p7ef er abl y
0 .57 10 1:c00+nRaLE]CL pahe 5 10160 . Wien the, -
Tnirinst ot BhshoRdEidSH R Adidas PPk fo Bh g AR .
unsatisfactory. Wien the intrinsic viscosity is-higher than-1.50, =
productivity in the. step of producing raw materials and the step of B
formng a filmnmay be™inpaired. Polyethylene terephthalate or copol yester
in the - 30 present invention is not limted by its production process. For
exanple, an esterification reaction is carried out by .adding terephthalic
acid and ethylene glycol and further a conononer in the case of a

copol yester and then the polycondensation reaction of the obtained
reacti on product '




4 January 2006 4 is carried out until the targeted degree of polynerization
i s achieved to obtain polyethyl ene terephthal ate or copclJeaubgi2006 X
terephthal ate. Alternatively, an ester exchange reaction is carried out by
addi ng dinmethyl 5 terephthal ate and et hyl ene gl ycol and further a conmononer
in the case of a copolyester, and the p8lycondensation reaction of the
obtai ned reaction product is carried out until the targeted degree of

pol yrer i zatdiorrioxyhi@acd disosebh @dsnadpplg @idid .carelatepinidhl aebacic

copol yet hyl ene. terepht halate. . 1 ol yet.hyl en er epht.hal. at r._copol
vebhyl eno. §fapREr R &l Carnddy 0o BN 808 SRR AR S80S RERE, ot on)
can be furddids pakyngs icked diexiarfdd i chrfh el (S akli d-. phRg&mp pek Yw¥ethaat i on)
as required_to obtain a polyner having a higdher degree of polynerization.
15 To t he #btvke coaPpasnd: agethe compieedddneivde alEphakic gi-ods Fashdant ,

t hermal stahi | zgr | L1y Lf] LAsSt L ClzZak [ hng agent,
IubrL-caﬁt Zgngd %U%I%%‘ﬁrr?]%&z%iéht fgg fr‘%géfurag%.giThghcgé SF%L gége ?%Eﬁt'he above
pol ycondensatioycYvacdiels.i supheasr ablycacloharanadingphand128ndTi

conmpound) or gernmani um_conpound (Ge conpound). The coextruded pol yester

film (A) cHRMIE e Ridmas,PieRBaRRdodA: THREMATDHS USEfar4RPer i zed
i that it GOWR b3RBindtibRASE tHdDr hBYRLS ofELA ChRER VabUBehati Of

l'ess and an orientation angle of 10C or |less, and contains 5 or |ess
flyspecks mFsddgia pongicibaelerppoefedred becavse pérpPofidesneof the film

| ane. <fi ticles to be add it | f dd,l ubricant fi
bart: otls oRGhress e, i iig BIER rranRBeRPRGR PRAoFREE F5 BRELRe the hi gh
30 work efficieneghd SinoRR@r bFeSEE 8bmbhSméL|whidh dSpatidd du aher tﬁgeto

adj ust the average particle dianmeter. and the anount of |ubricant fine
particles t¥ pHcidéint oleapFovhges atpolyeepphavimgrangestingoradprtto

naintain_tQﬂp%ﬂﬁ{%gcgsgscm@hgltéﬂg £895£9§P%150m0p01ymer). When the
polymer has a meltinglpoint lower than 245°C, it is

15 unsatisfactory in terms of heat resistance and f£ilm flatness -
dﬁe1x:relativelylargethermalshrinkage. The melting point
of the polyester ismeasured by amethod for obtainingamelting
peak using the 910 DSC of Du Pont Instruments.Co.; Ltd..at
a temperature elevation rate of 20°C/min. The amount of a

20 sample is about 20 mg.

- The intrinsic viscosityﬁTbrthochlorophenol, 35°C}) of
p_olyethylene tereéhtha_late or copolyester is preferably. 0.52
t01.50,morepreferablyo.57tol.OO,particularlypreférablyn
O.GOﬁOO.SO,-Whenfheintrinsicviscosityislpwerthan0.52;

: 25 . tear s.trengﬁh_m'ay'bédome unsatisfactory. When the intrinsic
‘viscosity is higher'than 1.50, ptoductivity in the step.of
producing raw materials and the step of forming'a £ilm may =

-.“be impairéd; .'
Polyethjlene feréphthalafe or copolyester in the
30 present invenfibn is not 1imited.by its production process.
| For example; an'esterification-reaction is. carried out'by 
adding terephthalic acid and ethﬁlene glycol and further,a‘
o domonomer inrthe Case of a.gopolyester and then the '

polycondensatiqn reaction of the obtained:reaCtiop p:odﬂct'




4 January 2006 |ubricants include silica, alumna, titaniumdioxide,

cal ci um carbonate and barium sul fate, and organic | ubri cahdanuanil0ge
spherical silicone resin particles and crosslinked -polystyrene particles.
5-As for the average particle dianeter of lubricant particles to be. added
to each layer, the average particle di4neter of relatively large particles
to be added.to a la on the polariz filmside is preferably 1 to 3

er I in .
pm nore .PF SREFG Ut yntilsthe tagge ?@Hé&leyofPBl?mﬁﬁf—z‘F%éO&verage

10 particle; i a0@i &re@f t6ebBELYR! %oﬁ{a@{:‘h hHRE! ¢aBkpReLLRGIRS ord S Preferably
0.05to 6.8 }in,” nore preferably 0.1 to %.7 pm. ‘E/)\hen the average particle
di amet er ofcepelyetiyelpaet terephthglabegerAlbernsdtpvelypeechinsesbagt h bet ween
"a silicone |ayer fornmed on the above lLayer 'and e_pol.arizing fil m becones
15"t oo | ow, SAHGIRES FRECHOPAr 15 fger e iy preroffrBopdmebRl g the
practi cal apprdgmbhdiiveOhndhethyionanyilever andheirthBe abtamBadmbi! mis
rolled, projections may be transterred, causing surface defects. Wen the
aver age part® Ehe c@isgnef aconaslyafdianranfiheppiycoridsnsatioprhabéingen the

sil i cone | ayere 20 Sor MEde8n-Lhe. ADOVELAYSE 2090LD2;p8! aLkzLagsdi Lbecores
too high, whereby rendving Work efficrency nmay Fower and a ~deféct such as .
a peel i ng NMeakgeeyd béefoaadobnpbbgmetitateonfl ikhachpak&edzitag obitlamn When
the, average.particle diameter of the small_ particles is larger than 0. 8

pm scrat cHPEES ShEheRe IeTephihadiaf by SoRHY AW WfetavePaBapateicle .
di amet g5 OTpd1ife NPl X d Gifihd a8l BopbgBtHydenlMoLABnEARYALLO!  Lhe

| ubricant partrcles. nust be I ncrease n ratch 'resistance and-a

fil m havi ngotatdiared Viay uthef above métinod ¢medtopbiymedizdhéocatvean bk t he
| ubricant partij.cles tf be added., 30 to., thg ext?rigr_dl a\ﬁer differs .
accordi ng o VHEThROtHRSF L7 cbRp?i ERLIEABPREGe 8061 -PRASE | ayers (or

nore | ayer%])oli}rﬂeff@aﬁﬁéﬁ) gk redlirdPt 8 boaid $pol fRe2MYiing $higher
substantially the sane as that of the layer on the polarizing filmside..

Since. a sile¥eRe |ayepolymenbrabbpried to this layer, the |ower 4 January
2006 615 To the above polyester may be added additives s.uch as . -
' aﬁ_ antioxidant, thermal stabilizer, viscosity 'mo_d‘ifier, ’
plasticizer, color improving agent, il_ubricant and nucleating
agent as.required. The catalyst used for the above
polycondensation reaction is preferably a t_it‘a.nium cofnp'oimd :
20 (Ti compound) or germanium compound {Ge compound)_; | 7
The coextruded polyester Film (A) const_iltuting the £ilm
of the present invention is characterized in that it comprises
at least two layers, has a haze value of 4 % or less anld an -,
orientation anglé of 10°C or less,- and ."con_tains 5 or _le...s-s
'2'5' f_lys;pecks having a long di'ameter. of 90 pm.or more per 0.3
m’* of the f£ilm plane. | '
<fine particles to be added> | |
| It is preferred to add lubricant fine particles to ,tl_lé.
- film of the present invention in drder to ensure the high
30 work: effi'diendy (slipperiness) of the film‘-._ It is also - '
- pref.erred to adjdsfthe average particle diame’ﬁér and- the
: amoﬁnt of :lubficant fine particles to be addéd tb each layer
| 'tp*the optirﬁﬂm ranges in order to-_' maiﬁfain traﬁsparency as

~well. Any lubricant fine particles may be used. I_;iorganic ‘




limt of average particle dianeter of the large particles is preferably
0.5 pm In this case, as the lubricant particles of the 4Jandenstl0gte | ayer
ot her than the outernost |ayer. do not contribute to work efficiency and
reduce transparency, they are preferably as small in quantity as possible.
In consideration of recycling of a colbected product., the anbunt of the
| ubricant particles is preferably not 0 -W The content of the_| ubricant
particles i¥RHeanieinedrdesildng. akunipas &ihaniumdsppide esalciyme
~preferably 9 tenty I P ek s in

t he | ayer ocnaaqrttﬁgerp%to% g??zﬁégi%?lsrﬁj%ag%l \%\ﬁgng%%ééﬂgg nltlﬁci}{\ltlq-‘fyshtthsioSir-llte:?ﬁ%rjl %an 70
% transpapmryicel d¢blicomadrasiefpatticlesi hed atroslsdinked of the
defect inspection of the polarizing plate. I'n the case of two |layers, to
provi de hi FPRETRIERRG & E&gi%sthe outer 15 layer as well, the content of

the | ubsicant parid G fnb tAfe A& pdAYEE1ESaPhRECEADLY Qb BRnltess, nore
preferably 20 % or nore of the content of the lubricant particles in the

| ayer' on.pawetipoles itz e faddedi te. eaenianercothenavesagewpartigde 20 %

slipperiness, and work efficien deteri.orate. 20 | rder tq_reduce the
cunber of - duter S ot £pbatARALY, {Eed e 3N sorkte dhdid Eh 4 TobRR OE L1
to.filter aiOiHSHPPAYIBIngM 11 S0A¥0YENpebBbRrabipe 1f itbt 6 pmhaiore an

average opening of 10 to 30 pm preferably 15 to 25 -zpm and rmade of

stai nl ess AR&Texahly di @2 Rl nfoxe preierahtyer tef 1. m Ty BVerags as a

filter gt the i of . L g ' : t Ri.S17- 4B a : ~dlly Of
coar s,elgar té%éejé %vé%\%ﬁ%%]gr??c%%i%} %i‘rfrgtxgr Q%‘?‘ l-2L-0 1%?#2%#& g gg%gcf% Ie_'fs pecks
havi ng a | ang pliefiertatilyo0 .96 por ®©r8 nor emoare peefemabdy. 0 Thetordt.cf pal.. of the
| ubricant particles is not limted 30_, but a 8!Fobul ar, sili conga_r' sin and

gl obul ar sifheh the PFeFRI¢ P EECpar ¢t ePeEehalfng an lﬁ‘ﬂ??a&é‘r Ftieel e
di ameter ofy 0'12-ddt tHhaf ANEmDaBEL T S bRyt NG S ba b RANIDHR Sader

di stribution and™a Mh's hardness of 5 or nore are al so preferred because.
they are |ifetmediedmriinel. abpvei hayesi andathei pedpgizdrigdéiln peremeF 2006 7
‘ 15‘ too low, whereby the polarizing film may peel off of itself
' arid.the préctical applicability of the £film may _lm;ver. _' When'
the obtained fi:_f.m is rolled, projections may be transfé_rz;ed, '
causing surface defects. When the average particle diameter -
is smaller than 1 pm, peel strength between the silicone-lay'er
720 formed on thé. above layer and the polarizing film-.bec_:dmes
tob high, whereby remo{ring work efficiency _may 1ower and a
defect such as a peeling mark may b_e found on the ‘surface
| of the polarizing film. VWhen the, avérage _particle' diamé‘ter
_ of thfa small part;'.cles is iarger thah 0.8 jim, écratch r_e.sis.té.h'c'e
25 is hardly obtained. When the avérage pa‘rtic-le diamefe: of
the small particles is smaller than- 0.05 pm, th,e’ amount of .
' the lubricant particles must be increased to obtain scfa'tch
. resistance and a £ilm haVing a haze value of rn'lore .thari 4 %
‘is ob‘t_aine'd. ‘The amount of the lubricant p'al.-rt:i.(':les’tobe' added
"30.'. _ to:the exterior layef -diffe-rsraccording to Whether'j tl";e.ffil'm-
comprises two layérs or,-_: thr_'_ee layers (or more 'laye-rs):.'i" In
. the case of 3 (or more) layérs; the amount is subst"ant;i.'a_il-y_ R
,__1_:h.e same as that of the layer on the polarizing £ilm side.

" Since a silicon la'yer_jis' not épb:_l.ie‘d to this layer, the ,l‘o'w.e'r_'.




~.zirconia and conposite oxides thereof are preferred as particles having an
average particle dianeter of 0.05 to 0.8 pm They may be 4Adardaiyrg006
conbi nation of two or nore. The |ubricant particles nay be added to a
reaction system 5. (preferably as a slurry in glycol) during a reaction
for the -production of a polyester, foréexanple, at any tinme during an
ester éxchanﬁe‘ reacti on or pol ycondensation reaction in the case_of an

,ester exch=HE® Rkt Rterage Raghiciedisneter of cthe Lprgeqpprticles

pol ymeri zati oprBEPaL1 R ff Yl afd ¥nl0 Jusef esakhi.1 ddie Raid bﬁk%ig@ég. added
to the réaction systemin the initial stage of the polycondensation

reaction, fof teanpltermiegfiote flagemothayi than divsiouteguested agiegudoO. 3.

At |east the layer, underlying the hesi ve |ayer of .t he coextruded

pol yeot er AT AORE R o Pk HEACLeRey S48 FaGRRS LhORo0rRERCRarticle
di anet ey oftHey} Carde Piird FePdb BHO4St smei1Pief ghaRt¥tH0ast Bo384bRRM IWIre
preferably 60 to 200 ppm nuch nore preferably 70. to 150 ppm and inert

particl es mernderatioreigecpreliny @k sedidected produes., (Elee proithtan

gglr)nu nﬁmg{] -Pr‘%ffgﬁ%r elﬁlerr:'-'lacg'fgril1E g 6‘%th 89%‘%58% %ﬁ %grr%b %?ﬁ;(% ?’gﬁﬁeéls% Se E%ﬁgeggioc:kﬁgs S

of the fil pbfthdelyebedit | pyLbicDsi Snptréeinbbymdiih@e7dap@r lik is nore
preferably 20 to 70 pg). particularly preferably 25'to 65 um Wen the -
t hi ckness iRre2arablgd0 phefr Y&Spmmerfe Preferdlve So0ntyohdesife faFBér than -

4 % the ir@&%@%ﬁy@rwm b AECAREOBAr2N0LL0 fOBhe LAGEEASES the

di sadvant ageous I cknéss 1s smaller than™15 pm the film

beconmes ungatlafixcing Eilm sédes oWhehi fHeesntenthésehiighenkiban 70 8ifficul t
to renove. 1;he filmat the tirre of rgl ea%e 30 . As foi he tﬂ]ckgess of
each | ayer, “THPRH TP o W& 1 3§8r2o e??\‘étpb?aY?%'ﬁé £EI fP€i 8™t hat -
- is, a layerpotigderdesdsr ihBgeadhen ¥ thayss1dBlz19g praker.ably thd 8a88. %
nore preferably 4 to 40 % much nore preferably% to 30 a of the total

t hi ckness. off fwchdaygss .otot peovagderigh moxkhiedifiasiensty thee thehenteayer 4.
January 52006, 8, - i REeher ARl Yot dife DE Yhe PSS PLE £ 0L Y $ad APEng much
oﬁter layer is preferably 70 % or less, more preferably 20 %- I '
or more of the content of the lubricant particles in the layerr:“_
on the polarizing £film side. When the content is lowér thaﬁ'
20 %, slipperiness and work efficiency may deteriorate. - |
20 _ In order to reduce the number of coarse particles and
- the number of flyspecks, it is récommended to f.i],._tez.': amolten
polymer with a nonwoven cloth type filter having an average
' olpeni.ng of 10 to 30 pm, preferably 15 to 25 pm and made of
st_aipless steel thin wires having a line -dia.m'e't_er of 15 am
25 -'.o.r'les.‘s as a filter at the time of forrﬁing, a film. . By this
- method, almost all of coarse particles having a péftiélg' .
. diame.f_er of 20 pm or more and :Eljrsp_ecks having a long diameter
ﬂof.'QQ',‘me or more can be retﬁoved.‘ " | | .
'~ The material of the lubricant particlés is not limited.
| 30 buta globular silicone resinand globularsilica aré pr_e‘fe:rgd' |
e as :partit:les having an avérage particle diameter of 0.2 to . :
: 3 pm and particles having a sharp .p'artilcle ‘size distr.i'buti‘crmi
and a Moh's hardness of 5 or more are also pref_érré.d becauéé. R

they are little deformed. Alumina, silica, titanium 'Qxid'e, o




nmore preferably 70 to 95 % of the-total thickness. Wien the thickness of -
the layer. on the polarizing filmside, that is, the coarggaduapezooss | arger
than 50 % the haze value may becone 5 | arger than 4 % and when the .
thickness is smaller than 3. % the filmw-nding properties nmay deteriorate
and the product vyield may drop. In the7case of three (or nore) |ayers, the
t hi ckness of the surface |l ayer on a side opposite to the the polarizing
filmside i 3lprenépapng gompozdt® oxides ttdteateot) ane akresbarrathemst he

t hi ckness is. o ffect . i J1_and e.thic ness"
is |arger tﬁ%ﬁ%i% ri%'gﬂhizaég a&%ﬁg@eﬂﬁ%&:gégéé‘g&}ﬁ% ‘.arwlﬁegségcﬁgzd' he
nunber of fuyspertesy heay nge ause@gifi aokbehadfio80oflTwRMoer mdRee cont ai ned

in the coextruded polyester film of the present invention must be 5 or |ess
per 0.3 n2. The nih®éPPrérapiariiplessayfg agdaditoyrepgiirarsyitead® pm or

nore isg degy I ]_.Q.?s'b at | Lght rom .
goi ng st5r ai %%ég%%agg Z‘%Qa'El 3?‘30 tzla #%g‘gf?@'ﬁ?lém‘f%egég¥? ?%gpfe(g sthagr e
forned frompfodecyhonadfea, polyesselryetopotyamplez-abadse fimid iddeims a
nucleus, it_is preferred to renmpve, coarse particles and foreign matter by
using the &b t%ﬁ%ﬁﬁﬁ%@%%l%‘f rP‘f];Bﬁ’é_”?q?‘i%?‘tl?lf Teaqplken in '
preferred tenalseadditid Ganle R Led@Sndd G t8QAN0L AR 3hY Ehnaubstapces.
formng the flyspecks in large quantities.. Mre preferably, the coextruded
‘pol yest er f¢ase (Af acdhrachsproniynedd zaitiloss meftiheshecPariidacuigrdyl ong

di aneter, of_ 2 0 pmper_0.3 of the.filmplane. <orientation angle> -
3.0 -Thg Oor iILeIﬁ -g?%%?]f%hg&égo?afﬁﬁcjg%%ﬂ?%ﬁ#%%IEfgsq'é‘? T IP)SYHe Y he .
present inventtiiod ikt itdps of WRN g cdidi At i A ©idis, Iger
than 10 the field of view becones dark at the tinme of inspecting the

pol ari zi ng $¥¥R1¢ hrerRre rider i el @ etireevhtaderarss cibgwk & .gh e
matter:, I n order 4_I]é3€[’g@r ' ' il ' ientation
angl e of 10" or IAetss, | t %%q%&e%er&r@dégﬁj&ato%% yé%é%%‘%fg.]ta%%eeo’{:en er - -

portion in of the coextruded polyester £ilm (A) conta_ins inert particles

15 having an average partic'le. dia_meter-of 1 to 3 pm in an amount
of preferably 50 to 300 ppm,; moie' prefefably 60 to 200 ppm,
much more preferably 70 to 150 ppm and inert particleé having

- an average particle diameter of 0.‘0,5- to 0.8 pm in an amount
of preferably 100 to 4,000 ppm, moi:e..preferably 150 to 3',‘000

20 ppm, much more preferably 200 to 2,500 ppm.
<f-ilm_ thickness> ™ _

B _The thickness of the film of the present invention is
pref"erably 15 to 75 pm. It i's more preferably 20 tor 170 pm
| partéi.culariy, preferably 25 to 65 pm. When the thickness is

25 - 1érger than 75 pm, the haze value may become larger than 4 %,

- the inspéction ac'cur-acy dedrea‘sés and 'th-e c'ost_inc__re;ases
-disad_v.antage_o_us-ly. 3 _Wh.én ‘tklie thickness is "smaller'tha.n 15 pm,
. th_é'film becbm-es u'_rllsati'sfactory in--‘te'-rms of,stiffhess, thereby
. “making it difficult to re'mov_e.‘the Film at the time of r_é_leaée.'
30 . - As for the thickness of each layer, the thickne_ss bf_
- alayeron the polarizing Film side, 'that,_a;.s , alayerunderlying
the adhesive layer. (B) is pref_-era_l-o‘ly .3 to 50 %, nioi:é .prefera'b]__y
' 4"1:9'4:_'0 %, much more pi‘eferably 5to '30'%3 of the total thickri__éss. )

In -tl_;e'_ case of two layers, the thickness of ‘the other layer




"a wdth direction of a filmformng machine. The term "orientation angle"
as used herein neans an angle fromthe 5 wi dth (transver séyadiare28dton of
the orientation main axis mnade by stretching. A general polyester film
whi ch has been stretched Wh |ongitudinal and transverse directions
sequentially is slightly oriented in a Bransverse direction -or uniformy
oriented at the center in the width direction 10 at the tine of film
formati on ahel preSevabint 50 i om 2hdt e niare (mrﬁsﬁelmlelztrafso O® 96Tke much

0. 12 or TeskrvahaanntY mEER be L rRR PR oD oo &Y - o BT ke

film it istpioeheds e ivhel 1Ayes Omecrd ?@ﬂnazw@h@_fn aide 1t a@gl e
corresponding to the orientat | on angl.e om'the transverse direction so

that an endtBRcoagse bavesdds bargar 141'@3‘5 5Prier dhsdkazeWadgethay egomghen an

of oot pper oy’ oo £ (R VngR, P EhBexRREE b Ml e oS A e

of a grl pper eat m SUC e fi‘l mat

the inlet besonEsmwingtin)propeatike nagtdebbribeatel andttid@rodilat is
used, in the heating step to be described in the section "filmformng

met hod", a ¥Y1¢heimay S%aR: b}nséflta. fgsenef t Fraefreh®T tRaF: dayieErs + #b€ | ow
| evel and regtckNgs & NSr r@l\éegﬁgg‘:‘agte %a?gftc% g:rltdeoaﬁﬁgs?.gelég e g usual

novenent. This novenent tal ned Trom anmou curvature of a
straight |ipelabhizingatibmeaiddr asnpoafekebiiyl B goi 2§ Rnbd &he total

transverse | on stretchi chine.in the transver wi dt h

i r oot L8 VPO FRL M PRI CKIRET ARCB LLT (RGNS i CEHEEIBGE 11 om
the 30 transyensaidbhackhen &id ¢halikhe P el V8rqdhishdd b &5 188 haze
pass.through the heat treating apparatus which %as a gripper and can nake

the wi dt h ofatyre maybacompelandet al nost equal to the width of the film
at the outl<e‘% #r%p ((Za[kgugat ed at 200 to 2450C At this point,.itis inportant
that at th anuary 2006 10 of the heat treat rrent the filmshould

travel in an oppasid mumb¢rcif Alfgpddies didwenig e e d:IarrleS:efIORﬁEQG and
the Condl ' Iignrllsor more contalned in the coextruded polyester film of the
present invention must be 5 or less per 0.3 m*. The number
.0f the flyspecks having a 101'_1g diameter of 90 pm or more is-
desirably as small as possible becaus-e they prevent light
from going straight and cause a distorted image. Since the
20 flyspecks are formed from foreign matter, un'disselved polymer
| 7 or coarse -particle as a_nucleﬁ?,'it is prefefred to remove
coarse particles and foreign matter by using -th‘e
aboireéde;c",cribed nenvaen cloth type filter.. Ii: 'is more
prefer're_t_'_i_;touse Jubricant particles whi_ch do' m_)t eon-tain
25 .sub'st.anCes' formiﬁ'g"the flyspecks in large -quantities
| “More preferably, the coextruded polyester £film (&) .
-contalns only 30 or less flyspecks hav:l.ng a 1ong dlameter
" of 20 to 50 um per 0.3 m* of the film plane '
‘.5<pr;entatlon angle> _
30 I The orientation angle of the coextruded pelyester film
" {A) of the pr'esent invenfion'is 10° or less. | When the
?orien‘tatien-' ah‘g_l‘e :Ls larger than 10° , the fieid of view b'ecqmes
E dark at the. t:'i.ljne of inspecting the pelariz"ing 'f.ilﬂ.l, thereby

reducing the dete_ctioin accuracy of foreign matter. 1In order




are set so as to change the above curved line to alnost its original :
straight line. By this treatnent, the anisotropy 5 of thel daurys#fl06i ons i s.
cancel ed and an orientation angle of 10 or |ess can be achieved along the
entire width. However, a reduction in yield caused by a decline in
productivity (an increase in the nunbep of steps) and the scrapping of a
gripper -portion cannot be avoi ded di sadvantageously. As |long as the 10
above appark® pPt@Ein pefitadaviig arpopdendatios anpileyed.10°<ay lgse.
roughness> .The; ce | rface gbhpess h e .

pol yester T n%%?égéﬁe?ﬂégpﬁés%% ?%ggn?po% ?gaﬁﬁéfé?§6%§ ééﬁ%g§q66nnm
Wien Ra is smaldel dheeacflonnpftaefilhnreuningemathinaee apihé otséitmck to
each ot her,_ whereby the appearance of a roll and work efficiency worsen
and the surfeEtentatieoninglac ag e DAFeHiRAGaNS %y §8TIlEen &% 080 them

t ranspagency; | ' LRI eRC LAt 8,4 Th - poi nt
aver agosur T aack (HERRERLEEE) CBLEREL b RO nITY PR BT oy ey for e
on the sil imade Woatedtehdag. Wikrgdireral pudlvleatert AAmSAVL cimhdshdeennber of
projections formed on, the surfacge gf the_ silicone cqated. .| ayer becones

extrenely sﬁ%F?Fc?ﬁ rEByLongk Y IPF-dFFﬁ!EEFPSVSr?§n9%§eFﬁ§°H%In: fromthe
pol ari zi ng se(&héﬁfiiaﬂ% haugh 11 4A8 19PBeH ehitBlt 19Ta RE 03V PA1TReGHbRED, 25
Ra rmust not be larger than 60 nm "To obtain the above surface roughness, :
. the above |emrimkferply taxientediaat headtodexdin tbhenwiddhedivecitapsr > The

filmot the present. invention has a,silico adhesi.ve , l.ayer aon.the surf
hee onPho i ST A PE bR E0En e bh SER R SH A B Ahad 8eS
filmof thecpies@stedaserrt ] omhdbebeFsitgetdcbEqutdeorF ithe coukitat@eal the

polarizing filmfrom the gglafizing film Since adhesion between the
pol yester Belvestem Sllmcohd. issPrefierablyelt A8nPTf d€SFrovi di ng adhesion

|'s required to. Ll andlt] GRREH BY&u p;iféd 36005 SANTELYC, ded@N4TRY 2000
11 layer for this purpose, that IS, 2B e | ayer 1s ormed
£film, it is punched by inclining one side of a puncher at

15 an angle corresponding to the orientation angle from th_é
transverse direction so that an end part can be used but a

- loss increases toward the end.

When an apparatus which holds both ends in a width

direction of the film by means of a gripper and can heat the. *

20 £ilm such that the width of the film at the inlet becomes

almost equal to the width of the f£ilm at the outlet is used,
in the heating step to'be described in the section “Film forming
' me'thod" » afilmis formed by setting the treatment 'temperlature
'_fo ‘d low level and'reducing the movement of a center portion
25 to 1/2 of the usual movement. This movement is obtained from
i the amount of curvature of a straight line 'w_hich‘ha_s been
- drawn on the film g.o:‘i.ng ilito 6. tranéverse—diréction.étretching.
machiﬁe in.fhe transverse (width) direction with an inking
'string or the like after the £ilm comes out from the
30 transverse-direction stretching machine. This £ilm is let .
o pass through thé h‘eat'trea":.:_ing appa&:atus f.-.rhich has a gripper
- ‘and can make the width of the film at the inlét almost equa_i :
to thé Width of the f:le at the outlet to be heated at 200
to 245°C. At this point, it is important that at the time



on the coextruded pol yester film The primer |ayer preferably contains a
silane coupling agent, for exanple, a product of hydrol y$ianuafy 2006onpound
5. represented by the formula Y-R-Si (X)3 wherein Y is a vinyl group, epoxy
group, amno group or nercapto group, Ris a direct bond or al kylene group
having 1 to 6 carbon atonms which nmay bgyinterrupted by an ami no group, and
X is an al koxy group -having 1 to 6 carbon atons. 10 .- Specific exanples
of the sil ane ttmupkiangtaganinennc| tle £iim\Houlet hexyeill anean opposite

vinyl trimet hoxysi| ane, y- glycidoxypropyl trinmethoxysil ane, L '

y- gl yci doxydtopytHer ﬁ?lt)‘tﬁ &%ﬁ%‘k?é??é’ﬁ’@,nﬁ(-géfé’uﬁ‘%ﬁmyh?-%ﬁqﬂ?dﬁrcﬁb‘%/l
trimet hoxysii@ngt %.% B +B aflneet byk) abo¥éalﬁh998aofi'ﬁgeﬁn,ﬂy&lm?st its.
di mret hoxysi | ane an y-mer captopropyl. trimethoxysi|lane. The silane coupling
agent is prefighibhy strxalghtnbimgentBhaihing twatadmeso ubite tanicro twedper

di spersibility,. such as N-13- (am noethyl) -y --amingprapyl,

et et iy <Pt RS HitA SpoRETant atpnaanRbiPa, Sk AdprodpRiAGh angle

di et hoxysi M8 okNEe P CBRIDE A¥RE e UBY 1 Ehe ORIy AA KR! | IR WRIYaNI C
particles. Exanples of the al kaline inorganic -particles include an iron
oxi de sol, amgduntisyl int vheddi dausefl by ia demildmeokindaro@ictbyitvid asi|ica

sol . An al na_ sol, d silica ggl are preaq:rred. QU a silica

; ﬂ?&f ase in e num'&;eﬁs steps .?n he craP;[p]irq}Z_; J]{]g:gerirpéaer[. »
sol is partrcurarty preferred because.”.” 1T pronotes ernitl eactivity
(di meri zat ipdredsh danntd baadveDde fdidwivan dge 60Dy | NAAdohlg adthe '
al kaline inorganic particles preferably have a | ar%g 30. surf ace area and
a smal L0par@here Wwraettrs AR RoecPEge. FhAS Medhedy fele oYl i ne

i norganic p ' ' rably 1 to 150 nm nore preferably 2 to 100 nm
parti cul anf}%&%‘g‘?eﬁ%ﬁ‘/ﬁég%g 50 nm Wen the average particle dianeter

Is larger than 1S5thewmenttes 3unkagserfinea imoghresss Ra effathe cbeldmmaied 2006

12 the functjon of propoting the reactivity Qf the silane coupli agent
Fonero. andotleeatrr PEOIR! (BR ohr the Brasant, Jegkation 1% pradeldbly

20 to 60 nm. When Ra is smaller than 20 nm, the £ilm suffaces
15 are apt to stick t.o‘ eaqh other, whereby the appearanc_e of
a roll and work efficiency worsen and the surface is readily .
scratched. When Ra is- larger than 60 nm, transparency and
inspec_tion work effiCiency may deteriorate. The 1l0-point
average surface roughnéss Rz of the £ilm is 'pre.férably', 500 '7
20 nm or more on the silicone coated side. When Rz is smaller
th‘an 500 nm, the number of proj:;\ctio‘ns formed on the surface
of the silicone coated layer becomes extremely sma.'_Ll., thereby
"makiﬁg' it'gdifficult ‘t-ro‘ remove the f£ilm from the 'pdlrarizing
£ilm, _Altﬁough.thé upper- limit of Rz cannot be_specified,
25 Ramust nof be 'larger-t.han 60 nm. To obtain the abpve" srurf'ace-
roughness, the above lu;_br‘icant particles must be ‘added.
<silicone adhesive layer> | o ;
| ' The £ilm of the present in_’\'r:en't"io'n has a-silicon:e adhesive
" layer on the Surface on the pblari_zing film sidle_.'- Silicone_'
.30 is .re_quired to remove the filir_l .of _thé preéent inventi_on which: o
is u‘éed 't_o prdt-_édt the s’urfabe of the polérizing £ilm from
the polariziﬁg—film. Since adheéion between ,the polyester:
film and silicone is low, a tréatrﬁent for proﬁriding adhesiori-'

is required to form a silicone layer. A silicone adhesive




rough di sadvant ageously. \Wen the average particle dianeter is smaller
than 1. nm the surface area becones too large and 5 the cbianuety 206t he
reactivi-ty of the silane coupling agent becones difficult
di sadvant ageously. The anount of the al kaline inorganic. particles is
preferably 1 to 50 wt% nore preferablyi12 to 20 wt % based -on the sil ane
- coupling agent. When this amount is smaller 10 than 1 wt %, a crosslinking
reaction dom_yemcﬂozprﬂcmcbuapndse\memat his an@uptiner| hager ihafioBbedt % a
coating solutiaqn |acks a nple, a precipitate is formed in
the coatind® s‘HP%t‘F‘b‘??“F]ﬁu‘i hB‘?H?)%% dgzbi1 “time. after the addition of the
i norgani c particl@gg plemBrPlapEF ﬁ@éﬁ%ﬁpbaﬁtaan@@ts@llran@gcaugn.iage
coupling agent and al kaline 1norganic particles, particularly a aqueous

primer coatageniolfey o@cmlec p'H DrOQU@tt@medrOibYé#ér abl ¢ SomBOPBdG .7

Wh H I 0, f.
pa(ra'[]l (F:)I Issllégﬁ’,\%é?é% %‘1@% thp‘ﬁ @%f%?%h%rsjtaﬁg v%r% nfaqiéat ?Lgﬁggﬁut I on

becones unsgabhse, %ﬁbxﬁ PFE6b i axaiﬁol gréapned desedpasdt ggeaps! R. i%ha acid’
for adjusting this pHis an inorganic acid such as hydrochlorlc aci d,

nitric aci dbrectbond er adikylete grosPdanadi te LUERTPER ahoms whichy,
formc. acigd, %' tihfegfﬁgtsur S meﬁbgﬁﬁ d;ﬁsb 2an@rgan gn a0y group

partlcularly referre ctant su an anionic, cationic or
noni oni ¢ suideh@ni taye beaatdedatama.r equi red anmount to. the above

coating sol ution, partlcularl aqueqQus C solu L on Prefe t he
surfacttdnt can-r RRE eéﬁi’l“%’&@g ré?eoﬁl gn ?ou?iﬂangc?ﬁqrﬁg ?8? 4on to
0.5 N m or Qrféfltﬂéiﬁcs@éhgné %H}z%rhﬁéﬁhe& sBnametes wetting to the
pol yester fiTm Exanples of the surfactant include polyoxyethyl ene

al kyl phenyly-egiharisjoxypnyapgykt tyimeehdegsylame d ester, sorbitan fatty acid
oS B ESE L Ahedy agary 2000 13 actd ecal
amoni um Chﬂzofﬁl(%ﬁélﬁ.ﬁtﬁﬂﬁd v ot B g8y 15 ot SSme R bRY s sk j ves such as an
ant! St 6]1-t5| © l\?g%rztamlnoethyl) ¥- aminopropylmethyl dlmethoxys:.lane and
| y-mercaptopropyl trimethoxysilane. The silane coupling
agent is preferably a coupling agent having water solubility
or water dispersibility, such as -
N-B- (aminoethyl) -y ~aminopropyl trimethoxysiiane and
20 N-p-(aminoethyl) - y-aminopropylmethyl dimethoxysiian-e.
| The primer layer may furtﬂ;r contain alkaline. inorganic .
. 'parti_cles. |
"Examples of the alkaline inorganic particles iﬁc_lud_e
‘an iron oxide sol, alumina sol, tin oxide sol, 2irconium- oxide
, 25 | solandsilicasol. Analumina solandsilicasolare preferr'e'd-.'
| Out_b'f thesé, a silica sol is particularly pre’fe.rred'because__
it promotes the initiai reactivity (dimerizatidh and .
"trlmerlzatlon) of the 51lane coupling agent |
The alkaline 1norgan:1.c particles preferably havea large"
30 surface area and a small particle diameter. The av_er_a_ge
| partiC:le diameter of the alkaliné inoi:ganic particies is
: preferablylto 150 nm, morepreferabltho 100 nm, partlcularly
preferably 3 to 50 nm. When the average partlcle dlameter

is larger than 150 nm the surface area_.be_comes too small,-'




ultraviolet Iight absorber, pignent, organic filler, lubricant and 7
anti -bl ocking agent may be mixed in limts that do not ochdaeant2ideffect
of the present invention. The primer coating solution is applied to one
side of the polyester film dried and thermal |y crosslinked to form a
crosslinked prinmer |layer. Coating may hbezcarried out in. 10 the general
primary coating step, that is, the step of coating a polyester film which
has been bitixe ﬁhh;atdtbnexﬁ@domﬂlhgame sedctbephy afdihe $ibane Iq:enxr.ﬂe.plg)f

d the fjl Ho t hi d
Ut i o cI SHPELEERhor e ot T cSERESRBBES FOm BBLRGECRVArBR AT Ehe

film 15 Frftsthéltta&seewehtet_;ewu%\my LOghieRGthe a%efagea@etﬂtfeié i@dniter i N the
step of producing a polyester fil'm Particularly “preferably, an. aqueous

coati ng solsﬁ isgralgfen kaapr Lrmm, ithe sppifiaae egeaohecends oo blarosiages - of

t he pol est filmb t he en Qf. Cry orj ntatlonlnth que
step. 2 Th% ocl’?l‘efsjf% Qfl%ebé:fe(? thﬁleé:% déq-Thechyls gﬁ“@r%t atd %‘ﬁ% I ncl udes
an’ unstr et ohegohé s na bt acned 8yshbeaftblgpotRiilyi.ng the pol yester into a film
formdirectly, uniaxially oriented filmobtained by stretching an

unstretched fil mThe AnQwHgyi efidiial 2 keAdRR) LaPFEERLenPaF ticdRsvdise
(width) 25 ghLeetipiyandea bhaytal! ¥odtl Bobed Lh obical Befybh Tl no

an unstret n" | ongi tudrnal ransvers i rections ow
draw rati o -¢mbitreé ad1darms ienipedi fg | agdaet or aiitdre tamics anfomrwst.-.alsrmmm:t ation

by re-stretching in a Ion itudinal or transverse direction |Eg%é§§}end) In
the reddl artRiRg: W85, (heTeaRimn 196l BERGHLPE Gre? SribPYOSERA e 3R 1 he

film is stgelcheshid B 10A%dAdHM ﬁrﬁ@élwcoﬂﬁr@olslod%&eﬁ anfoxyf the

above coating solution is dgenerally 30 w%or |ess preferably 10 wt % or -
| ess. The asmaipntilitpf f@@aﬁtxaugple prnteﬁabiyabeaa Bopmged in Hee eomtéingr ably 1

known coat | BT REL ABE Ay BB ahBT Bad: St UTe SEL S PR W g
die coatinginéey&hs€e patidYes.Of f- set gravure coatl ng, Meyer bar coati ng,
gravur (:alscoat l ng. A primer coating solution containing a silane coupling '

7agent and alkaline inorganic particles, particularly an “
aqueous primer coating solution has e_pH of 4.0 to 7.0,
preferablyS.OtoG.?.,Wheaniélowerthan4.0,thecatalytic 
activity of the indrganicrparficles.is lost and when PH is

20 higher than 7.0, the coating solution becomes unstable and

a precipitate_is fOrméd-disad;Entageouely; The acid for
adjusting this pH is an-inorganiceacid sueh as,hydrodhloric
acid, nitric acid or‘SQifuriq acid, or an organic aCid.eucﬁie
as oxalic acid, formic acid, citric acid_or acetic acid. Aﬁ :

25 organic acid is partieularly-preferred. | |

A surfactant-Such-as an'anionic; cationic or nonidnic o

'surfectant may be.added in a required amount\to the‘ébdve
coatiﬁg solﬁtioﬁ, pafticularly aqueousrcOating,sOlution.r

 Prefe:ab1j;.the surfactant can reduce the surface teneion
'30  of the coating solution to 6.5 N/m or less, preférably 0.4

'N/m or less and pfoﬁotes Wetting to the polfeétéftiilﬁ.e‘
'Examplee"of;the'surfactant inclﬁde polyoxyethyiene
ﬁalkylphenyl ethers polyoxyethylene fatty acid ester

sorbltanfattya01desters glycerlnfattya01desters fatty‘




-

5 roll brushing, spray coating, air knife coating, inpregnation and
curtai n coating which may be used al one or in conbi nati on4 Jarfikgy pooe/est er
filmcoated with the coating solution before the end of crystal orientation
is dried and introduced to the steps of stretching and heat setting. For
exanple,- 10 the polyester filmwhich has been stretched in a | ongitudinal
direction and coated with an aqueous solution is supplied to a stenter to
be stretchediith mtalarm@.sealtky?emmbﬁa’aml abhylseulfﬁ)aatﬁg, ehkyl the
coating sol uti is drieed and _thernall cros nﬁ reatngnt can be

S a0 % i st e S At PRI pafBoRe bR hIEY | o e

art. As foralefaiifdsaepditi®nser hhg @iveBE iR hataticidtat 2ahent30 C,
the drying tine is 2 to 10 sec, the stretching tenperature is 90 to 130C,

t he draw r athtgFrawicglath Btghtre%bswlb@rtonggm@@tnapraanéét féhlgnd 3 to 5

times i a 4 I 0 [ t.0 t en_t
re-stre che bﬁg\?%/%tsggﬁgll?td%}a nglffi‘@%q]e&}: mgﬁeﬂ‘%ﬁiﬁ \Ms&eﬁllnqgn 1Jeérrpg%a“%ﬂ?iture S
180 to 240 d& vyl ddicdeathsedtiagt tdFELhs gréger® saventhen.thickness of

the coating filmafter the above treatnent is 0.02 to 1 pm preferably 0.04
to 0.5 um 25 Th&PROPFIMRET s08tineg satphden:dagprbieRLAYONN L8| ng

filmis prafgs ?%Béze%@%xnﬂ% naffe?%ﬁ%@ﬂéma 10 TR ks RO ¥gsher film

for rel easing l'ari zing pl'ate o e present” invention can be
basi cal | y. qnunhxsﬂidxeaiﬁﬂimﬂﬂﬂkﬁﬁen&naEbﬁtﬁmgwmagebhodamrladneuhodn
accunulated_in the gersons skilled in the . exa

Spraiml bnd aenerl HRMREE foprafaL Sy thak H8: da SEBP Hf chRE MRS
bi axi al |y §f pehghistert Be1f {ALchMhSs Wisd &)ichech] Bfidialet dd amacasake

produced by a coextrusion nethod which is a 4 January 2006 15
convent i ona#ety. a@paﬁﬁtalﬁdm hbel Sd#emﬁ@@r@udwlalg e fitlled Hpwavern

oo by e, 0o o ol L R ol ) B0 kel ™
transver se adnﬁcaqmm tl&ypﬁevent dust from being contained in the £ilm.
. 15 From this point of view, cOating is preferably carried out

' in the step of producing a polyester film. Pafticularly

ﬁreferably, an agqueous coating solution of the primer is
‘ .applied to one side or both sides'of the polyester film bef.ore
the end of crystal orientation in t-.h-e' abo’ve step;

20 The polyester filmbefore (the end of drys tal orientation
inc¢ludes an unstretche.d film.ol?té;ined by thermally melting
the poljrester into a £ilm form directly, uniaxially oriented
film obtained by stretéhing an unstretched f£ilm in a

N - longitudinal {J.ength) directioﬁ or tr'an-sv'erse_ (widt_h),.

‘ 35 directionanda biaxially oriented £ilmobtained by st‘i:_etching
| anunstretched £ilmin longitﬁdinal and transverse directions
at a low draw ratio (biaxially oriented £ilm beforé the end
of cryétal or'ientation'-by ré-str‘etching in a longitudinal |
" or transverse direction in the end) . In the regular step,
30 the coating solution is preferably a.ppliedrafter the film
' iIS' stretched in a ldngitﬁdin&l direction.
The solids content of the above coatlng solutlon is:

Agenerally 30 wt% or less, pre.ferably 10 wt% or less. The amount
of _coatJ.ng is p_referably' 0.5 to 20 g, more prefe__rably_ 1 f_tq




conventional ly accurul ated met hod of producing a biaxially oriented filmto
obtain a biaxially oriented film For exanple, polyesters4dareargp?d08n and .
coextruded at a tenperature of nelting point (Tm C) to (Tm+ 70) Cto

~ obtain .an unstretched 10 | aminated filmwhich is then stretched to 2.5

times or nore, preferably 3 tines or Addre in a uniaxial direction . :
(llongi tudi nal direction or transverse direction) at a tenperature of (Tg -
10) to (Tg.l% gr@er @ (ﬂ'rqlgo:f dhes S navedding i 1M-enper at ure of pol yester) and
then to 2.5 tine re rabl y. B [ L Lection
per pendi cul ar to’%otnhgna c())\?lgl;]l%’r gpgﬁllﬁngg%ﬁg Hon a(?éa e?r%e‘%}gﬁlﬁg%égf Tg to
(Tg + 70) Guchas kiik&dent irag Obatraoaltiyg,aisd ceathad , inevardeonga timg nal
direction and/or transverse direction. The total drawratio is 1;:)referabl y 9

times or mStfeE -y GTBVEFEr T Yingo MEY &b AE GGt d p FEEVEGLTPT PR Ef er abl y

15 to 3@ tims { Bo8E Mg AilrOen THE Pla®iind | YmPrégRaedoh i | m may
be further eatbgg%ﬁ%@'g%%rryge?at%ﬁ%'ofl (Trél+ 70)a0 8@!{0 “(l]%f &ﬁ' 10330 C .-
For exanpl eand cnrthénozset Tig pblightiyy beaised ejlonkadntie combingeionng is 25

referably carried out at 180 to 235 C., Int st.ep of joinin he filmto
f he pol arl zi ng fi“ﬁ’rﬁ R §Rdfr s“g’t][z“i' rﬁ?ﬁfﬁ&%th%hgi%°%Jé’rn?os‘glz%£’f%“235 C
when ther e e ehbesid bRy s 881 idtkags atdivh 18 d8fed andldtrwbeicélere is

- no problemto achieve a wde orientation angle of 10. or |ess. The heat.

setting timo 3he sheps ofalsitretahdng agdc heplr Ep§ting -abbeE e¥aprla.
wat er - di.sper.si bl e_coat i ng. lut j.on, _i.S pr [ i yde (in’
cont actdlbw't ‘?‘PHZ'YS&%&F i g%%\'g%ﬂﬁc%ﬂ%f btE'he % %?%égh\ég?ﬂgtargﬁ#?%galgﬁég - _
| ongi t udi najixlidErsn eind CSDESE awbth | £ONEheyes Hovangon. id Sapphigd2006 16
thickness - of 5 to 200 nmon after the silicone adhesive I_aéer_ is dried.
The coatind-drt KE@NEEIMEC PenPtE@tshed inj 8 ThRRFEPEBPYILEEEFAGPWER a
reverse oo Loaldt . TRE WL LOMd IR Al ddRaeil 25 descalded above.
This silicon lTayer Is preferably conposed of "a cured silicone resin
coating filtrhdwmakly hyresslhgkedcurlible tsiddtymret can be carried out

'15 under conditions accumulated in the persons skilléd_ in the _

-art. As for preferred condition.s, the drying temperature is
96 to 130°C, the drying time is 2 to 10 sec, the stretching
temperature is 90 to 130°C, the draw J;:atio is 3 to 5 tim_es
in a longitudinal direction and 3 to 5 times in a tranéVerSe

20 direct-ion and 1 to 3 times when the £ilm is re—stretched ih
‘the longitudinal direction, the heat setting témperatu:_:e is

. 180 to 240°C, and the heat setting time is 2 to 20 sec. The
thickness of the coating film after the above tre.'atmen‘t_' is
0.02 to 1 pm, preferably 0.04 to 0.5 pm.

25 . . The 10-point average surfaceroughnessRzof tlliis'rcoating-
fiim is preferably 500 nm or more. |
<film forming method> .

' The polyester £ilm for releasing abol‘griéing plate of

) the present invention can be basical;Ly prdducied by a 7

| _36 ' conventionally known méthod or a method accumulated in ..t'he_

‘'persons skilled in the art. For example, it can be obtained’
by first producing an unstretched laminated f£ilm and then -
biaxially stretching the film. This unstretched lamir_:ate__d :

" £ilm can be prc)duced‘ by a coextrusion method which is a.




resin coating. This cured silicone resin coating filmcan be formed by
applying a coating solution containing a curable silicone 48anuasi20060 at

| east one side of the film drying and curing it. Exanples of the curable:
silicone resin include silicone resins cured by any reaction system such
as a condensation reaction, addition A&action and exposure to ultraviol et
15 radiation or electron beam They may be used alone or in conbination.
The curi ng acswenitdrenadilys iddavand ated e thesk efeprodugyingt AelaBinahpedg
formul as. cf%_rlclineqsati on reaction-20 -Si-OH + HO-Si- ---Si-0-Si- + HO
-Si-OH +"HSi-"- ---Si-0Si- + 2. -Si-OH+ AGSi-. -~ -Si-0Si- + AH (A
is a lower alkyl Tgrespsiaddation éeatid ehidhneSis- CHeChio theSlayers,

---Si -CH2CHZ- Si_ curing reaction by ultraviolet radiation or electron beam
by Si-CH=te Landmpatgd Eidm produgafchychipespbeMs maithedt 4F fugpher |
--Si- CHZ, o+ | a - q—@%—gal |11 At e.silicone
r esi DCI(;%t ai%rﬁ-:fc‘ia 1J‘é'"‘;;@’tq]einab]E)Q\%aglcon ensgt?%érl]n{ﬁ%%%‘f?%ﬁégygﬁg%e:tgoggs% i gone

resi n obt aiceadrduyt icara iy G omiimel oot ersdtd D e f produaingetwetaxidlignuary
2006 17 pol ydi net hyl si |l oxane having a term nal OH group and :
pol ydi met hyA 'ql’d%%ﬁfél%‘ﬂfrﬁr%fs‘ﬁgﬂr. flﬁ&x}ﬁ’@rlae.“‘i%‘?%%i’ar H OQPEaPPLf t he -
presence Ofpcﬁ;}éér% Gitd el Yoha (S4€P:A8de@Na®r daRbfpbiratasy ake
catalyst) to - forma 3-D crosslinked 5 structure. An exanple of the
silicone rewilticlg pohett Bmt A€ )atidi(tTmon 70)° C to obtain an unstretched

i0 laminated £ilm which is then stretched to 2.5 _ftimes or more,

preferably 3 times or more in a uniaxial direction
{longitudinal direction or transwverse difection)- at a
temperature of (Tg - 10) to (Tg.+ 70)°C (Tg: glass transition
temperature of polyester) and then'tp 2.5 times or more,
15 preferably 3 times or more in a direction perpendicular to
- the above stretching direction at a tem’perature of Tg to (Tqg
-+ 70)*C. The film may be optionally ré-st_retched in-a
longitudinal direction and/or transverse direction. The
total draw ratio is preferably 9 times or more, more pre.ferably
.20 12 to 35 times, particu.larly _preferrablyr. 15 to 30 times in
terms of area draw ratio. -
"The biaxially oriented Film may be further hc_aat set at
o a tempefature of (Tg + 70)°C to (Tm - lb)‘C. For example,
in the c.,ase of polyéthylene tereph'thalate,_.héat setting is
25 preferably carried_:o-ut at 180 to 235°C. 'In t_h.e'step of joining
 the f_ilm't_o_ the polarizing £ilm, the heat 'sett-i'n.g température
is setto225t0235° Cwhen there is aproblemwithheat shrink_a‘gé
and to 180 to 210°C when there is no problem to .acl-iieve' a
wide Qrientation angle of 10° or less. .The heat s—e’tﬁting time
30 is preferably 1 to 60 sec.
| -Dui:irig the a'b'o'ire step, a Water—dispersib'le- coating
L solﬁtion is'p_réferably applied to Qne side {in contact with
‘the pdlari’zing £ilm} of .1.‘.hre film after .stretching in a |

 longitudinal direction to form a éi’li’cdne layer having a




reaction systemis a silicone resin obtained by reacting

pol ydi nmet hyl si | oxane having a vinyl group at a terni nal wi4Uanuary 2006
hydrogensil ane in the presence of a platinumcatalyst to form 10 a 3-D -
~crosslinked structure. The silicone resin obtained by curing by ultraviolet.
radi ation is obtained by making use of Xthe sane radical reaction as the.
general crosslinking of silicone rubber as the nost basic type, by _

i nt roduci ngtleickmeys off Sube &P optor After Ghengllicony addediptsilagesn oni um
salt by ultyaviolet radiation to qgenerate rong. ack d_apd. ¢l eavi ng an -
epoxy group -wi th the % ditt r]tal(:rll%l '?%&%@o%%ﬁ?%tigbglgéag?f&gr %gs??nki ng
through an pogetaplyreasting wetneanrbheekeamdlli dphtieroxabke &khekron
beans have stronger energy than ultraviolet radiation and 20 causes a
radi cal crozendhkiensratet the frPRoAF O0SSRE1IRAY APCV&tor unlike curing by

ul traviglet radialion. sk r Si | %S: ' Qgﬁ & ELiZalg on
degree gof 50 to%?&f&ﬂgorlg;ie@%bﬁeyﬁl,élge ta[)lﬁ%g:,' Oﬁﬁan&ees of " the
curabl e silsfbheone v inngd attdindBiIhFormedby cdring-a/d@rab®é silicekle - 830
-835; -837, -838, -839, -841,--843, -847 and -847H, X-62-2418, -2422,
-2125, -2.#9@5inogeatingdyo, -2366 and - 630, X-92-140 and -128, and
KS- 723A°B,_ - 7050w . Bfoq erPbne 1% AN ol S Redkl yo Fohmeane Co.
, Ltd. ; TPR-6701, -6702, -67/03, -6704, -6705, -6722, -.6721 and -6700,
XSR- 7029, 3y (3RI13027 anckvdt 8286 odfutfiowhicha t8iniogne durable sdlicone
DK- @B-202,.  -203, -204, -210, -240. -30Q03, -205 and_-3057 and SEXF- 2560
of Dowltor FHTRoto” £t gleadh 998cerag,Re the, £33n plsyi0g0 o AHety 0
374, SRX-37H¢, SYL-OFF23, SRX---2.44 and SEX-290 of Toray Silicone Co. Ltd.
, and SI LCOLEASE 425 of 1Cl Japan 4 January 2006 18 Co., Ltd. Silicone
resins discl osed Bxamples of thagrrahdeiri Blcope 25510 glafe §13dc08ed (t he
term"JP--A" S r.el ans ] j sheddapangasgpat ent
application ?éf?gh(g'gjf%?nﬁ%u as&l}soeﬁjd ere|“l?nesﬂledgﬁtséléafc;i §e>r<1'am' neg:i\]gpanese
.5 patent pobhttabhonadditaohorsnthécabavd expeduyid itoomd tmesiimledat i ng

filmon_the surface of the film_conventionall gnown goa [ ng met hods
15 radiation or electron beam. They ma¥ e used along or in

‘combination. |
The curing reactions of silicone may be represented by
the following formulas. ‘

condensation reaction

20 . ~8i-0H + HO-Si- — ~8i-0-8i- + Hy0
~8i-0H + H-8i- = ~8i-0-8Si- + Hy

~Si-OH-+'AQ4Si—_ — ~81-0-81- + AOH
(A is a lower alkyl group} '

addition reaction

25 ~8i-CH=CH, + H-Si- — ~§1~CHyCHz-Si-

“curing reaction by ultraviolet radiation or electron. beam

~8i-CH=CH, + CH;-Si-CHs h—v+ ~S1-CHCH,CHz-S1-CHs
| initiator o
30 ' .8i-CH=CH, + H-Si- ~ » ~Si-CH,CH,-Si-
S initiator

‘An example of the silicone resin obtained by the above
~ condensation reaction system is a silicone resin obtained

' by carrying out a condensation reaction between -




such as bar coating, doctor blade coating, reverse roll coating and
gravure roll coating may be used. 10 The drying and curing Jahieey@edscuring
and ultraviolet radiation curing) of the coating filmmy be carried out
separately .or sinultaneously. Wen they are carried out sinmultaneously,
the filmis preferably heated at 100C a7 nore. As for drying and thernal
curing conditions, the film215 is preferably heated at 100 C or nore for 30
sec of'so. phEndindehylyi hgxaeapeauingeai tet®dng&l o0H| gysupndntihe curing
time is .30 sec.or less, the coaii filmis not cured coppletely,

wher eby  durBBETCHGS R hEt LOBERS ol NPT ROTRELFBRE  BERAES: ReCBEBBPHGH! | | m
may come ofgrowf ﬂ@etﬁéif$@§éﬁcéfokh&nCHfQQn§b|tﬁﬁn@atsiggtCPQEbﬁgaél|m 'S
not particularly limted but it is preferably 0.05 to O. um Wen the

t hi ckness. a® ergarkmliin rawaie patadvaincdo derar poBaPesrandlinkedf actory

perforngncesgﬁnn ..be obtained. Wen the. thickness is too |large, curing

takes tine, ef & §6'25 bringing an undesired result in production. - For

utilizing the relmnasgamnpheod thdeiphiesastrdditesbt@inetby thd aaaedien t he
adhesive layer of a polarizing plate, a.phase difference polarizing plate
or a phase ¥¢#fetenceyshemt £ShavPhyiapnadhesiveobrajepdoRYoReastdedi n such

! "3 _ . - Y i ti
Film ot t P e byhdePFEROKEns RERADR SorE by bl £ Mg 208! 10,
fol | owi ng exwiipd@snat Fame denthe gueddrsre bifl apiladtiawh datahyyt 2@06o018 t he

present invention. Physical prﬁgertg val uesand characteristic properties
i n -t helfr es2nd=F neME T b he! eSHERSHIER- and eval uated in- accordance with

the follow ng metdindss 15 dohe 12%A 1 At i Hed 892 Burahigeryl ul Bealibibts
nmeasured in accordance wth JI'S P-8116 using the haze neter (NDH 20) of
Ni ppon Denstekint Kewgs obdainedby Makingalasnf the semearadicakrasctbbhows.
as the general crosslinking of silicone rubber as the most
basictype, by introducing an acryl group and optically curing,
':15 by decomposing an onium. salt by ultraviolet radiation to_‘
generate a strong acid and cleaving an epoxy group with: the
strong acid for crosslinking, or by crosslinking through an
addition reaction between thiol and vinylsilokane . Electron
beams have stronger ehergy than ultr_'aviolet radiation and
20 causes a radical cr_osslinking reaction without u_sin_g an
initiator unlike curing. by ula“aviolet radiation.
The curable silicone resin has a po'lymerization degree
.'Of 50 to 200,000, preferably 1,000 to 100,000. Exampleé. of -
“the curable silicone resin include KS-718 , -774, -7175, —7'.7'8, . '
25 -779H, -830, -835, -837, -838, -839, -841, -843, -847 and
 Z847H, X-62-2418, -2422, -2125, -2492, -2494, -470, -2366
and -630, X-92-140 and -128, and KS-723A'B, -TO5F, -708A,
-883, -709 and -719 of ShinéEtsu Silicone Co., Ltd. ;'TPR—6701,
" -6702, -6703, -6704, ~6705, -6722, -6721 and -6700, XSR-7029,
| 30'-YSR¥3622andYR—3286ofToshibaSiliconeCo.,Ltd.:DK?Q3~202r
-203, -204, -210, -240, -3003, -205 and -3057 and SFXF-2560
of Dow Corning Co., Ltd.; SD-7226, 7320 and 7229, BY24-900,.
. 171, 312 and 374, SRX-375, SYL-OFF23, SRX-244 and SEX-290 -
| of Toray Silicone Co., Ltd.; and SILCOLEASE 425 of ICI Japan




0 haze value of 4 %or less 1.0 X : haze value -of nore than 4 % (2)
orientation angle Using a polarization m croscope, the fi e4dbrmfaryﬁ(m& is
made dark without a sanple. The sanple is inserted by aligning the

pol ari zation axis. direction of an analyzer with the 15 horizontal
direction of the sanple. The field of \igew remanins dark when the ,
orientation angle is. 0 and becones bright in other cases. By rotating the
sanpl-e,. thé&d.i.el-ddof Sﬁi.'ei/\ccblse rmd@sctbjc-‘kclﬁ'mli@it-wi*bﬁ?aﬁgﬂeﬂi@d pe-B '

20 ° 0 or IFATEITh a1 o wret LSy BPLer creaHaPE BBrRBPe t han

10 (3) bi rne‘aﬂsﬂaﬁn%ézaﬁmiea' Bubiisheadidpeness prineapplheatebnagti ve
index (nx ) in the width direction of the filmand the refractive index

25 (ny) in (éihﬁ It@e"tﬂ‘i oﬁPpBr péﬁdﬂ%ﬁ@dielt‘%ll’é megbh el diexaadngs JePERESEi | m at
vi si bl eSI [ 917&[2 an absol ute value obtained fromthe ,
fol |l ow ng pl’eSSI o, bi re fingence factor) I (nx) (ny)l (4) flyspecks -
30 A sanpl e is plecedranthdapsiacuetspliatenef rasiappeaaing £ilavbng a '
surface .light source, cross polarizing plate and. nmagnifying gl-ass _and
observed. spRarpfythe ﬁwéw icé’nh’ﬁ&éilod’é'r%Y%nPUPa‘fqarﬁ”%%@%BﬁﬁFe

flyspecks %r&ﬁggaarh;dmng ThSctoRHiREe Qb2 £ NP %@%%ré@f«?i‘ﬂc@a‘tﬂﬂg

di anet er ,90 pmor nore 4 January 2006 20 péer the area of the
~sanple is Mtgada.vm myhl uadabing cnay ebeauaed.as foI lows. 0: 5 or less
fl yspe?ks havi ng m or rmre

more ftYspecks- hﬁﬁ%grgl%ﬁgg e‘%‘ﬁ’g{“égo‘o Qﬁf“‘b]mc&rl %pglltBaglﬂ%e?S)
surface roygHesSich QEMEY) | bPetBar E85L1HQUENNRShagRB: Hagrfikanbuand rear
surfaces of the filmare neasured
separately or simultaneously. When they are carried out
simultaneously, the £ilm is preferably heated at 100°C or
more. As fot drying and thermal curing conditions, the film

15 is preferably he_ated at 106"‘ C or more for 30 sec or s0. When'

 the drying temperature is 100° C_r or less and the curing time
is .30 sec or less, the coating film is not cured completely,
whereby durability is not secured w1th the result that the
coatlng film may come off '

20 The thickness of the cured silicone resin coating film
is'not particularly limited butﬂ\it_ is preferably 0.05 to 0.5
pre. When the thickness is too small, release 'performance
deteriorates and sat lsfactory perf-ormance cannot be obta:.ned.
When the thlckness is too large, curing takes time, thereby

2:5 i brlnglng an undesired result in production. 7

| For utlllZlI’lg the release f:le of the pres ent :anentlon
it is formed on the adhes:.ve layer of a polar1z1ng plate,.
a phase dlfference polarlzlng plate or a phase dlfference'
'plate having an adhes:Lve layer on one s:Lde in such a manner'

_30 ' that the adhesive layer and the cured s:LlJ.cone resin coat:{.ng

- film of the release film come into contact with each other.

Examples

The following examples are g:l.ven to further 1llustrate




.10 by-a- surf ace roughness neter (Surfcom 111A of Tokyo-Seinitsu Co.

Ltd.) and the average of the measurement values is cal cul Ar@tiaas20Gik
surface roughness of each surface. b. 10-point average surface roughness
(Rz) The surface roughnesses at five highest points (Hpl, 15 Hp2, Hp3,
Hp4, Hp5) and five |lowest points (Hvl, H¥2, Hv3, ~Hv4, Hv5) are neasured

~and the average roughness of these is taken as Rz. That is, the 10-point

aver age surtheepresgghtindsyepdnobe obtained from 'Rz = [ (Hpl + Hp2 + Hp3 +
Hp4 - + Hp5) - (Hvl, + Hv2.+ Hv3 + Hv4.+ Hvb)] /5. 20.(6 ver age rticle

o aeterof part ErEeital hndharktYaiter B (R ARip et e LS iR U acur e
using the CPn5@heepiresbugal npenttiont wedtd mezrinrdd Ardadzin fofgoraii on. A
particle dianeter equivalent.to 50 nass percent is read froma cumnul ative
curve 25 of aeRergapcecWdshottheadellogiimgemathods + he anount thereof

cal cul ated ggzeﬂagg tag @bt ai ned centrifugal sedinentation curve and taken
as the abov verage particle dianeter (.refer to "Particle Size

Measur enent Techntheghizeée ssakde byf Nilkd afi 00y i¥esstrePpin 240 andd75) .

30 b,. i-n-the case of agglonerated articles Wien the inert fine particles
added as a YibRildak - &4 EE&BH&Q%P%%@WF€P§§NQﬁ7ﬁ&PB@NP98°&@$ﬂﬁﬁ9%Hion of

primry.  PRob! 68, ! Redl.0l 4y 89aTELRMEN! BritediBeadusas! Bo13kHA0C
particle. dianeter nmeasured by the above netﬁo may be. snmaller 4 January
2006 21 th@h: thezactabhe average parleske dianeter. A super thin piece
having a thickness of 100 nmin a sectional direction is cut .out fromthe
fi'lmcditt ai A hPdFe PAFEFcPESMPBEeobRBRVE ®aggl onerates of particles -
(secondary pajtbglieskathbauahgded transni ssion el ectron nicroscope (for
exanpl e, JEM 1200EX of JEOL Ltd.) at a magnification of X10,000. Using this
phot omi crogr aph, ¥aéngia galanigs UiQumigizaacoitandte fépldaeh viRW H£900
particles i . US| j e I r. At i t A

narber aver B30Eaat ot bigH el RO" MR 4ERh 0 e (bR LAARE oy
The i dentifthat pohaefizbhdohyp&is direction of an analyzer with the .

15 horizontal direction of the_samp'lé. The field of view remains
dark when the orientation angle is 0° and becomes bright in
.. other cases. By rotating the sample, the field of view is
made dark. The rotation angle ‘is the orientation anglé of
-the' sample. The evaluétion criteria are as follows.
20 (O: orientation angle of 10° or less
X‘:b orientation angle of mOre‘ﬂf:flan 10°
. {3) ' birefringence factor . 7
- This_ is a difference between the_-. refractive index _(nx).
- in the width direction of the film and fhe réfrédtive inc-ie.x
25 - (ny) in a direction-pérpendi'cﬁlar to the above direction of
the film at.visi‘ble"iight':(x = 589 nm) and an absolute value
obtained from the follbwing expreSSion, | |
_ - .;An (birefringence ‘faéto’r‘)' = [ (nx')'_ - ('ny}l:
' '('4) flyspecksl _ | ' - _
30 - A sample is plaéed on the pblarizin‘g plate of an apparatus
'A haﬁ_fing a surface li'ghtr "s.our'c-e, cross p'olariz:i_.ng' plate and
maglr'iifjrinl'g' glass and observed.  When the field of view is ma_de -
| .dark'by}rotating3the sample;.fiyspecﬁ$ are seen bright. The

- ,numlber of flyspecks having a loﬁg ‘diameter of 90 pm"_or more




of particle can be carried out by the quantitative analysis of a net al
el ement by SEM XMA or- | CP. The average primary particle 4Janvenec2006s
nmeasured in accordance with the method of neasuring. average secondary
particle dianmeter except that 15 the magnification of a transm ssion

el ectron nicroscope is X100,000 to X1,QQP,000. (7) filmthickness The
thi ckness of the filmis neasured at 100 points with .an external

m cromet er gadol henayetagarda thH@%ﬁﬁﬁgﬁ.&tc&ﬂlﬂéﬁ.UeSI'HeSe'@@l.ﬁhﬂﬁdnaS the
t hi ckness of the film (8) nelting point The nelting peak is obtained by

the 910 DSG®¥tEiParre ahstolheWss Co., Ltd. at a terrperature el evation
rate of 20 nt_o IS abou 5 1

Pol yet hyl en té:'r gﬁh?ﬁﬁﬁﬁgyﬁgﬁc}f& iﬁqpﬁﬁgﬂ ng‘f"’(‘,1 %Eglgn?r O% 96)(%(%9

(ort hochl ormphengds G5C)mof 0.65 was pol ynerized with d| met hyl

terepht hal ate and et hylene glycol in the presence of nmanganese acetate. as -
an estep ex%harﬁg@rc&@éfleyﬁl}fswcéﬁdhévﬁ@lgyﬁeﬂpilat AdameEgat PéN 9PnP8ceBr dance
with a corrrfﬁ fod by adding gernmani um oxi de as a pol ynerization
cat al yst ospk#(’)R rous aC| d as a stabilizer, 0,005 wt% based -on the pol yner
of gl obul ar(S) | sunfeceoardughesshavi ng an average particle dianmeter of

1,200 nm 0.2 w % based on thg $ol %mer 4 Janlllg i 2006 22 of gl obular - :
“cal ci um carbor@® Rt HaHHRE SFPETRFSg Oﬁng’f"ﬁfge Pdmeter of 600 nmand 0.1 w %
based on the pol Wi fordl WHFedlA\WUIF AR AR 30 RANM 6ie fkasates of 400
nm as lubricants. The pellet of this polyethylene terephthalate were dried

at 170€ f vy 3 Roufscestpipghiness metoh (Exvmfeoer 115d| ald odivoaSekBitfig -
e At gt 2Bfas), Sl dpLtlsa BRRKeR CLatln hYPEahLELey havi ng an

aver age openl hY nade o ess’'S n"wWres having a
l'ine di arret@ail@ﬁlaee@nas atifle extirfded toaphhekb sfrtach kayfmseof a T- shaped
three-layer 10 die- A polyner prepared by diluting |ubricant particles
with a poI yPrerl Qti?l?h‘?%l%@e%g?uﬁﬁlffgéﬁﬁ reughpase l‘ﬁé Janount t her eof

The surface roughnesses at five highest p01nts (dpl,
15 Hp2, Hp3, Hp4, Hp5) and five lowest points (Hvl, Hv2, HVB,
Hv4,7Hv5) are measured and the average roughness of these
is taken as Rz. That is, the 10-point average surface
roughness can be obtained from Rz = [(Hpl + Hp2 + Hp3 + Hp4
+ Hp5) - (Hvl + Hv2 + Hv3 + Hv4 + Hv5)1/5.
20 . (6) average particle diameter‘ of particles
a. in the case of primary par?:i.cles |
Thie is measured using the CP-50 centrifugal particle
'ana.lyzer of Shimadzu Corporation. A particle diameter '
'requivelent to.SO mass pereent is read from a cumulative curve
25 of thei partie'les of each diameter and the-amoﬁnt thexeof -
calculated based on the obtalned centrlfugal sedlmentatlon.
curve and taken as the above average particle d:l.ameter (refer
to "Part:Lc:le Size Measurement Technology“ 1ssued by lekan
" Kogyo Press, pp. 242-247, 1975). |
30 b. in the case of agglomerated particles . o
| When the inert fine particles added as a lubrlcant are
s"econdary-partlcles formed by the agglomeration of primary
. particles, the following method is used becau‘se-- the 'average_‘

_ par_tiele diameter measured by the above method may be smaller




as shown in Table 1 was supplied into another extruder and extruded from
the internediate | ayer of the above T-shaped three-|ayer4 dingayfp t he
sanme conditions as descri bed above. 15 This three-layer nolten product was
extruded onto a rotary cooling drumhaving a surface finish of 0.3 s and a
surface tenperature of 20.C to obtaingn unstretched filmconsisting of
70 pm 394 p.mand .70 pmthick layers and having a total thickness of 534

pm 20 The #is+AbtRIRRA dPethgbehast fdldmvasepee- heplkededt thibpiand
stretched to 3.6 tines between a | owspeed roller ~and a high-speed roller
by heati ng hdvinmeethitkaessd nEal@d nmhdn agsectionglAreehydh dSuFETof 800
C 15 mm fromabove, and a, goatin L Ut i C l; N e | L.ow ng
conmponent s Gt 12150% @fe?i%o%% %ﬂﬁggigéﬁéog ?hggkggg%%%l ittg’d °Ib%e§ﬁ’\§ si de of

the stretchagyfdhdidte dPNghitdinas (seechianyt parensies)t hatroughea
thi ckness of the coating fil mshould beconme 40 nmafter .the follow ng
processSof ERINFMLIFP T EETAR NHCEOBFARSYEFSE eHPMRLEi- oHEMTHE 008t i ng

sol ution us&P;f{ﬁﬁ. aﬂ‘t@gf.eé’t'sacﬁéﬁbﬂ iéQtEBhUBEOEh%%w.”' f9iflg PRLLS by
wei ght of a 'silane coupling age y-glycidokypropyl

t ri met hoxy sph@inemi@pagtsplhy thed ght ¢lefanamwregariivaleme diameitelrest @26h%

di spersion of a silica sal_ havi ng an average particle dianeter. of 6 nm
‘and a pH of°®. 150 RpAEGLeE 1By ?aWéFGﬁtugF'nB AN BREE SRPF-d&ECan T4 o
January 200@@%11:&%‘&@%’&& Qﬂ&ﬂ%mﬂ@gg&kﬁw@amﬁ@t&@aswe@a@% of 6.3

whi ch' had been adjusted by citric acid ereafter, the fil mwas supplied

to a sflént se¢andary perdticieddiemdtert.i nBie iifden tifhkeaeier ofj thetyee at 120 -

C... 5 The optained biaxially oriented filmwas heat. .set f.qr 5 sec
Co obtain SBEHMAIRE P kel sRETIBR ShE o i e e le Sigubard 5 °
the final tdf ckngessaolelrasdht ayersmxcinmicyy 1dhe aual iav@dagjeeprdinatdye fil m
and the materials, average 10 particle dianmeters and anpunts of |ubricants
added to em¥rtielediamgiier AsHeRSUNed d0r0EPFEANFESHTER e peddnd e

obtained fromthe GEALEL,BALEEO:ShdlEy Wallt A d B3R e except that
i5 the ma-gn'ifi’c':ation of a-transmission elecﬁréh microscope is
'X100,000 to X1,000,000. o
{7) film thickness
The thickness of the £ilm is measured at 100 p-oints,with
an external micrometer and the ave'i‘lage.of the-‘measuremé_nt
20 values is obtained as the t'h:_ijﬁt_:\kzit'asé of the film.
(8) meltiﬁg point A | _ |
. | The melting peak ié obta:i_.ned'-by the 910 DSC of Du Pont
,‘In'struments‘Co. , Ltd. at a tempér'attire"rel‘e\-ration rate of o
. 20° C/min. The amount of a sample is about 20 mg.
.25(' ‘Example 1 . | "
‘ Polyethylené 'ter_ephthalate' héving, an intrihsic
viscosity (orthochlorophenol, 35°CY of 0.65 Was,'pqumerized
" with dimethylﬁ-_te_rephthalate_ and ethylene glycol in the
7 presenée of mahganese acetate as an 'este:r_'."“ éxchange. ca’t_alyst,
30 -.a_n‘d a polymerization reac'ti'o.n in apcdifdande with dqomménly g '
used method by ' adding germanium Qxide,as",a -po-lymerizatio-r;-
- catalyst, phosﬁhorous acid as a _st'ab_:i‘.ij'._z_er,r 0.605 wt% based '
on the polymer of éldbular' silicone p-articleé' havin_g'a.n' average

‘particle diameter of 1,200 nm, 0.2 -w’j;_%ubased on the polymer




the obtained film As shown in the results of Table 2, the filmwas
satisfactory in all the characteristic properties. 15 Exa#Apbesar?20054 and
Conpar atiive Exanples 1 to 4 Polyester filns of polyethyl ene terephthal ate
were fornmed in the same manner as in Exanple 1. I'n each exanple and each
conparati ve exanple, as shown in Table 4 the thickness of each layer and
‘the conditions for adding lubricants are 20 different. The characteristic
properties of ¢hebebafi sellciihnsaabenakewhavingalahne aZerbgeCoapariatieve
Exanple 1, a san,PIe was obtained froman end portion_in the w_.dth

direction diameter af 6PP nm agdf ol &7 h% Bﬁ"ﬁfv‘ﬁeo’i‘é'é’tﬂ Polymer ¥h&ming of the

present In l r 2
Lo | HESVLD s Shood phis Bt EBMACEENS 108 AR RNES,

' ~a) mmm}ﬂeﬂlﬁﬂﬂ:lﬂs pobPe0BPA6ne t&l@eph):b&ia‘ee wadake dz.klléd at
0000:00000007000 05 5 504U 8, RAURLL o2 h IR QYA (4GH(s i O - H
melting temperature of 295°C, filtered with a nonwoven cloth
type filter hav1ng an average opening of 24 pm and made of
'stainless steel thin wires having a line diameter of 13 ume_.
'andextrudedfrombothSurfacelayersofaT—shapedthree-layer

10 die. A polymer prepared by diluting lubricant particles with
apolymer containing no lubricant to adjust the amount thereof
as shown in Table 1 was supplied into another extruder and
extruded from the intermediate layer of the aboverT-shaped
three—layerdieunderthesameconditionsasdescribedabove.

.15  This three-layer molten product was extruded onto a rotary
cooling drum.having a surface finish of 0.3 s and a surface
temperature of 20°C to obtain an unstretched filrh cons.isting
of 70 pm, 394 pm and 70 pm thicdk layers and hav1ng a total-
thlckness of 534 pm. '

20 The thus obtained unstretched f£ilm was pre-heated at
75tC and stretched to 3.6 times'between a.low~speed-r011er
and a high-speed roller by heating with one infrared heater

.'hav1ng a- surface temperature of 800°C 15 mm from above and
a coatlng solutlon contalnlng the following components as

25 a 5111cone adhe51ve coatlng was applled to one- 51de of the
stretched film in a longltudlnal dlrectlon to ensure that
’the thlckness of the coatlng film should become 40 nm after

_ the follow1ng process of drylng and stretchlng ina transverse
direction. The coatz.ng solution used was an aqueous rcoatlng

30 solution contalnlng 83 parts by weight of a 51lane coupllng
ragent (y- glycldoxypropyltrlmethoxy51lane) Zpartsbywelghta
of.lnorganlc fine partlcles (20 2 dlsper31on of a 5111ca.sol
having an average partlcle diameteéer of 6 nm and.a pH of 9 5)ﬂ

and 15 parts by welght of a nonlonlc surfactant




rii H I'dbld-a)a)a)a)a) Ei -PE 43-P5 -P 0 Id::1 (o(a0 Wrl Orl 0O0Trl Oo
Vi ~ 0 11r4a C' 00UO 00 0 00 0 00 0 0 44U 0 r-|Awr-|A0/@‘i‘wJafAtaat¥06r 1At 0
Ocdto Hod kldtd N U tdU cdU IdU cdU Id UUUUU Oa)rma) o ~o 0 o 0 00 O 0 0 O.
~000 0 0--100. 0000 00~00O0OO0rarl ON-4aO0ON-1 a NOr ay Lf7W
r .[ nu. OO -1 . 23 : ‘
(polyoxyethylene nonylphenyl ether) and having a pH of 6.3
which' had been adjusted by citric acid. |
| Thereafter, the film was supplied to a stenter to be
stretched to 3.9 times in a transverse direction at 12b°C
5 The obtained biaxially oriented film was heat set at 200°C
for 5 sec to obtain a 38 pm-thick biaxially orieﬁted polye.'s_ter
£ilm. | | | | |
' 'Table1showsthefinalthicknessofeachlayerexcludihg
'the.coating layer of the film and the materials, averdge
10 particle diametefs and amounts of lubricants added to each
layer. Table 2 shows the evaluation results of a sam?le'
obtained from the center portion in the width direction of
the obtained film. As shown in the results of Table 2, the
film was satisfactory in all the characteristic properties.
15 Examples 2 to 4 and Comparative Examples 1 to 4 '
Polyestér films of polyethylene terephthalate were
formed in the same manner as in Example 1. 1In each'exampie
andeachcomparativeexample,aséhowninTablel,thethiCkness
of each layer and the conditions for adding lubricants dre
20 different. The characterlstlc properties of the obtalned
films are shown in Table 2 In C:mparatlve Example 1, a sample
was obtalned from an end portion in the width direction of

the fllm.V It is obvious from thé results that the fllms of

the present invention satisfied all the requirements.
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Ex. 2000 Ex. 3000 Ex. 4000 C. Ex. 10XX C.Ex.2X.OOVC.Ex.3XOO C
‘resin coating solution having the foll ow ng

coating | ayers of
an amount of 8 g/
obtai n rel ease

the biaxially
2 (wet) ,

conposition
oriented filns of above Exanples 1todin-
dried at 13 00 Cfor 3. 0 sec and cured to
films having a coating.fd|l mthickness of 0.24 pm

§Q§4XOO

2bug

| i cone

to the.

- <conposi tion of coating solution> 10 curable silicone resin (K8847H) 100
Ltd.):

parts by wei ght
parts by weight di

curing agent (CAT PRky

| uent: net hyl

et hyl

Eﬂg 5Shin-Etsu Silicone Co.
et one /xylene/nethyllsobutyl

ket one:

898 parts by weight 15 A polyester adhesive tape (Nitto-31B) was affixed to

the rel ease surfa

Te e ETET

ot it at Forl | andie

d O Kg1gkpeeks®

ro

~ pol yester f ICI :l-ﬁ' WI4|
a 8ast

-orlentatlon angl e of~

was rolled
for 20 hour

I Ul l. UVUI
neasur.e e 1Rn

he tape, ~ana tne
f;mp adhesi on ... of

baoale
AL
Ex

an adhesi of

retease s WeT e
h 20 nedds that a i%%; for

Egf-29 g

rel.easi ng. 4

the fil
2 g/ 25Chm whi g |
1anbari I ease |i(@ers) had satisfacfory rel ea

properties.

|1 _the f
zing p[@te (rs
coTding tgythe present | entlon there caq:pe rovi d
F:{,-\% g Q p slate ‘TIQI \.,II IIOlO s+aH p

L

filmfor rg
angl e, exce

n

UI I CIILGLIU

o AT II\— a nnl I I_I Ilu I AL \,, A 2 TTCAT T
ndi ng

b (- Erfr 1 transpa ncy and hi gh 125 | aminafion, insp

- rel ease and

| Ct. Egngportati oh work efficieddi es, and the i nduStrial val |

the filmis

diegla| .4 Japuary 2006 26 @AIMS 1. A bi axi alCy oriented

ch—comyrises (Aa cgextruded |pot yestery

conpri ses

two__| Yers of 4 9% or

A silicone resin coat:Lng solutlon having the follow1ng

composition was applied to the coating layers of the biaxially

oriented films of above Examples 1 to 4 in an amount of 8

10

g/m2 (wet), driedat 130° Cfor 30 sec and cured to obtain release
films having a coating film thickness of 0.24 pm.
<composition of coating solut_ioh>_ |

curable silicone resin (KSB‘47H) :100 parts by weight
curing agent (CAT PL-50T: Shin:Etsu Silicone Co.. , Ltd.):

| parts by weight

dlluent methyl ethyl ketone/xxlene/methyllsobutyl ketone:

898 parts by welght

A polyester adhes:.ve tape (Nltto 31B) was aff:l.xed to

- the release surfaces of the above release films, a5 kg pressure

‘ roller was rolled back and forth over the tape, and the release

| fJ.lms were left for 20 hours to measure the 180° tape adhes:.on

- of the fllms

20

.25

lamination,

The fllms had an adhes:.on of 9 g2 g/25 T whlch

means that al}_ the fllms for releas:l.ng a polarlzlng plate

-_ (release llners) had satlsfactory release properties.

Accordlng to the present :J.nventlon there canbe prov1ded
a filr_n_for rel_eas:.ng -apolar:_.z:.ng p_late, which has a _small
_orientation‘ angle, excellent transparency and high Windirn'_c-r;,
. inspection, release and transportation 'Wor_k'

e'ff."icien.'cies, and the industrial,value of the film is highl.r

| er
| eft

™ had

5 e
bd a

sctioon,
ie of




100 or less, and contains 5 or less flyspecks having a |lo r of 90
pmor nore per 0.3 n2 of the filmplane, and (B) a sili Cgﬁgn@dgﬂ@@e Iayer
fornmed on one side of the coextruded polyester film (A and (C whichis
used.to release 10 a palatizing plate. 2. The filmof claim1, wherein the
coextruded polyester film(A) conpriseg at |east two |ayers contains only
30 or. less flyspecks having a long dianeter of 20 to 50 pmper 0.3 15 n2,
of the filmplane. 3. The film of cl @uniMs wherein the birefringence factor
of the coextrude,d pol yester film (A) conprises at |east two | ayers is
0.012 or lwess. 4, The filmof claim1, wherein the surface devoid of the

adhesi ve | ayer ( dj%ﬁij erefq :.hﬁlﬁg SEPRGT I|ne
aver age surtace E%Bgé’ﬁéggl%a ofé tBB%%SE% alnd“;h%g\)l ol Nt averg I
surface rouboessriRdedpddfestamsimwaichedupite:d at meafs tctwd ﬂraﬂzerwher ein
the surface of the adhesive Ia er B} has. a 10-pqQint. average surface

roughness- BAD HFFenfAdiensies §0° o 39 AroPTILRtALLO Bden°the

l'ayer underjgs R hhQs, aQH@%Hﬁthﬁﬁﬁrs(@ Asd fﬁfé}f‘é@]{&iﬁ%ﬂ@ yesbag film
(A) contains inert particles having an aver age "part icle' didnmeter “of 1 to

3 pmin an Giauetenfob®@q o ppme and Dnérm p:e&ttlhel édimhptang .aandver age
particle di ter of . 0.05 tt?h ? aE nuar§ 2006 .27 %rrg of 100
to 4,000 pprh! 7 Fher TP B %?’aY?n 2¥%he 8Fﬂe tRE BBExPFHGed F’ﬁester ,
film(A) h%&ﬁﬂ&&@@my@st& 01 2aAad d)henhianers u@éerﬂdtemeabee
adhesive layer (B) has a thickness of 3 to 50 % of. the thickness of the

coext r hfled pRgertering |pdatey. 8. The filmof claim1, wherein the
adhesive layer (B) contains a product of hydrolysis. of a silane coupling
agent 10 represented by the follow ng formula (1): Y-R-.Si-(X)3 (.)

2. The film of claim 1, wherein the coextruded polyester

film (A) comprises at least two layers contains only 30 or
-less flyspecks having a long diameter of 20 to 50 pm per 0.3
15 m® of the £ilm plane.

3. . The £ilm of claim 1, wherein the birefringence faotor
of the coextruded polyester film (A) comprises at least two
layers is 0.012 or less.

20 o _ . _
4. The £ilm of claim 1, wherein the surface devoid of the
adhes:.ve 1ayer {B}) of the coextruded polyester f:l.lm (a) has .
a center 11ne average surface roughness Ra of 20 to 60 nm
7 and alo rpo:Lnt average s_urface roughness Rz of 500 nm or more.
5 The film of claim 1, wherein the surface of the adhes:l.ve-. :
layer (B) has a 10- -point average surface roughness Rz of 500

.. nm or more.

30 6. | The. fllm of claim 1, wherein the layer underlylng the_ h
| -adhes:{.ve layer (B) of the coextruded polyester f:l.lm (A) '
conta::_ns 1nert partlcles hav:.ng an average particle dlameter
of 1 to 3 pm in an amount of 50 to 300 ppm and inert: partlcles

‘havn.ng an average ‘part:L_cle dlamete_r of 0.05 to 0.8 pm’ inan- N




wherein Y is a vinyl group, epoxy group, ami.no group or ng H&%CWOUD’ R -
is a direct bond or al kyl ene group having 1 to 6 .carbon a Ich may be
interrupted by an amino group, and 15 X' is an al koxy group haV| ng 1 to 6
carbon atons. 9. The filmof claim1, wherein the thickness of the adhesive
| ayer (B) is 0.02 to 1 pm 20 10. A fi lom for releasing a polarizing plate,
conprising the biaxially oriented polyester filmof claiml and a silicone
| ayer for rrmincmnﬁ her adiesto et | @y@rpfm) of the b| axi al | y ori ent ed pol yester
film -
7. The film of claim 1, wherein the coextruded polyester

" £ilm (A) has a thickness of 15 to 75 nm and the layer underlying

5 the adhesive layer (B) has a thickness of 3 to 50 % of the

thickness of the coextruded polyester film (4).

8. The film of claim 1, whérein the.adhesive_layer {B)
‘éontains a product of hydrolysis of a'silane‘coupling agent
10 represented by the following formulé (1) - '
Y-R-Si-(X)3 o oy
whereinYisaﬂdmylgroup,epoxygroup,aminogroupor;@rcapto
group, R is a direct bond or alkylene group'having 1 to 6
carbon atoms which may be interruptedbe'an amino group, and

15 . X'is an alkoxy group having 1 to 6 carbon atoms.

-9, Thefilmofclaiml;whéreinthethickﬁessoffheaﬁhesive

layer (B) is 0.02 to 1 pm.

20 10 A fllm for releasz_ng a pola\rlzlng plate comprising the
‘blax1ally oriented polyester £film of clalm 1 and a silicone
layerformedontheadhesmvelayer(B)oftheb1ax1allyor1ented

polyester fllm.




