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 seBFFGﬁgngOHortabl e tel 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 gresant iggeatismgeliptes befarkolyrster £idohded to the
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- Jé%:?aegg}%ee& and
renmoved fr oo th@olgleartient £d.1fd Fori neléasend ansb wtiziaes gleget hehiwht h t he
product. However, for the inspection of the polarizing films 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
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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
filml | | .
25 - \-The release film is a proﬁective film for preventing
. ~the surface 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
- ,(opticlal _foreig'n mafter-)', ‘high adhesion t6 sil'ic;o'nfe_ for
Lbbtaining:eleésabilityandhighprodessingworkefficiéhéy;'

At present, a film for re_ieasing a pol’ar;i.z:i,'ng-platé which




Sunmary of the Invention Disclosed hereinis a filmfor releasing a

pol arizing plate, which has solved the above probl ens of4 dangaprdd®6 art,
is transparent and hardly scratched, and has a small orientation angle,
adhesion to silicone, few flyspecks ,(optical foreign natter) and high
processing work efficiency. According to a first aspect of the present
invention, there i.s provided a biaxially- oriented polyester filmwhich
conpri ses %AQ a coextruded pougester fi.lmwhich conprises at |east two

| ayers, Rasiafhazkl vlfuéPor e85 ar Y98 End SaR® o Fentati%d “igl-e of 10 or
| ess, and contai’ns 5 or less flyspecks having a |long dianmeter of 90 pm or
nore per sQm@af® oPfrddhanfihiiphane, and (B) a silicone adhesive |ayer
fornmed onone side of The coextruded pol yester film (A and (C) which is
used to rel ea8ésalpdtarheisig plsat®. finbtofdi nietod YecomPlaspeendof t he
present LAYEDt! O cnt hefe g,&wﬁf@vmgd adolk! T b€l &AST PGe aRGLRr i i ng

pl at e, onprising the biaxially orirented polyester filmas defined above
and a si kirteneésl dyensporeetd ondt herdtihesivettagdr #B) bfist he shigdti al |y
oriented I er fi] The_ Preferred E Is of e LQn
Zpol yeot SPLLYEEE S | et Condbte SOt e i st i preaShe = Event i on
i s preferabtycal copmrgign campriesilng podiyetthyreneproesephtdal aekor

et hyl ene %greghthalate as the main recurring wunit. Polyethylene

t er epht h&Fat 6*7%“% honopol yf er having hi gh transparency, suitable: for use
ina filmforacebeabhdgtc aapaliact zabgept abe and paekiesul ankbynchenacteri zed
by hi gh. chanical strength., 4 January 2006 2a Ln 'the present.invention

t he connﬁggﬁ? iR PREVEARS iy y@@@@Feﬁa?oh¥e§tﬁFcg}ﬁﬁxgm}%hacid
conponentofprasél ola) GOMPRICALJEXpAPY €S Of fihen dinGanbexybiesasi g conponent
as the conmononer include aromatic di carboxylic acids such as

(=3

least two layers, has a haze wvalue of 4% or less and an

orientation angle of 10° or less, and contains 5 of 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;rentipn
' <leyes\teI5> | |
| The polyester constituting the film of the present
"inﬁention is. preferably a copolyrﬁer comp:ising polyethylehe
. te'rephfhalate or ethylene teréphthal.afe,as the main recurring
' unifﬂ Polyethylene terephthalate is a homopolymer having
hi"gh ﬁransparency, suitable for use. in a £ilm for releasing
- a _];io]i.arizingf plé_t.e and particularly charlacterized 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




polycondensatlon reaction of the obtained reaction product 4 -January 2006 4
is carried out until the targeted degree of pol ynerizati ehJanusryéBeved to -
obt-ai n pol yet hyl ene terephthal ate or copol yet hyl ene terephthal ate.
Al'ternatively, an ester exchange reaction is carried out by adding dlnethyl
5 terephthal ate and et hylene glycol and3further a conononer in the case of
a copol yester, and the pol ycondensation reaction of the obtained reaction:
product is d:ieqan‘wmc amtlids ﬂmeh atsaa@iapieq ad:ég},e@zgiapgquﬁei.i gabhohci s

achi eved to_ _obta Y& h pht. Iat r. co

t er epht hal aéfé) g gié) 41 %[ %t?tcnl gt?r &350 l“ygf‘ﬁyfgﬂxyllc

t er epht hal ad@@é)h@lch@b delmlmmﬂmﬂcﬂmi bepal.ymexh@pleOmF €A8 be
further polynerized in a solid-phase (solid- Ehase pol yneri zation) as

requi red t At FOMPRNSHIL AE rthaGongremegherludelipkit o dieds saehon. 15
To the gbovg, ppl ye e@ﬁ@e{né"@i’o?e i‘dgeﬂeQQﬂéﬁ#ﬁfsaﬁHCHﬂEh Qné”%&éoiam

theroal “stabi |TZzer, viscosity rbd asticilzer ving agent,
| ubri cant aahmmlmtdilglaage@thaasrnaquu—cgdloﬁhﬁanaﬁahlnhausedahdr t he above
pol ycondensat i on reaction is preferably a_titanium conpound 2 ' -

0 (T
conpound) d* YRR MR AYNSTh @S 8L SPERPGINS) . MY (kYL dEg éF'I9B_§t er
film(A) consds tigf EBRALEASthbhM £ 0fwd Qﬁ‘ RbeEeNt ok P\RNEHRR el SlQB?ﬁﬂﬁagibzed In

that it conprises at least. two. layers, has a haze value of 4 %or |ess
and an ori eatdEd i bh pangtcwiantDE prefessedahdcauataillispfovideess 25
flyspe S haV| a Ionqul anet er the film

f._90
pl ane. ~<f | i8S ‘?%ﬁ%’é %V’o’éga‘aa%’gﬁﬁnggagéa?&?Bg F8a§dﬁtF889%£“ant fine

parti cles to the THd lafficdintt BE PhESEBhohSMEPWIONCH &P diRds loh gRsutgpthe hi gh
30 work efficiency (slipperiness) of the film It i's also_preferred to

adj ust t he ¥Rt Hhat i€t Poeeheetra pAYTRE BABLAY Bf MPUBELRGaRPIPENe
particles tcp’f %Saqgegshoce?ﬁgllt@{ﬁrpo:mt of a homopolymer). W_hen the

polymer has a meltingl point lower than 245°C, it is

15 unsatisfactory in terms of heat resistance and f£ilm flatness -
dI;e to relatively large thermal s‘hrinkage . Themelting 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 viscosity Torthochlorophenol, 35°C}) of
p_olyethylene tereéhtha_late or copolyester is preferably. 0.52
t01.50, more preferably 0.57 to 1.00, particularly pre’férably_' :
0.60to00. 8'0 .- When the intrinsic viscosity is lower than O .752',"

: 25 . tear s.trengﬁh_m'ay'bédome unsatisfactory. When the intrinsic
‘viscosity is higher than 1.50, pj;oductivity in the step of
producing raw materials and the step of -forming' a film may

-.__be impéliré_dl_ |
Polyethjlene feréphthalafe or copolyester in the
30 present invenfibn is not limited by its p_roduc_ztion process.
| For example; an'esterification-reaction is. carried out'by 
adding terephthalic acid and ethﬁrlene glycol and further a.’
o comonomer in the case of a copolyester and then the '

polycondensatlon reactlon of the obtalned reactlon product -




to the optinmumranges in order to maintain transparency as well. Any

| ubricant | 4 January 2006 |ubricants include silica, al lﬁrﬁama?r)ftﬂoﬂﬁnl um

di oxi de, cal ci um carboi ate and barium sul fate, and organic |ubricants

i ncl ude spherical silicone resin particles and crosslinked polystyrene
particles. 5 As for the average particl€ diameter of lubricant particles
to be. added to each_layer, the avera%e particle dianeter of relatively

| arge partitf ST St dheararged e Fe9ssraPt PALYRPFAZELdET S

preferably istQe3i &¥ea ™6 Cobt RILT §62 §é¥h lEHezte§e AendRheePbeferably 1 to
2 pm The averade 10 particle dianmeter rel atlve y small |ubricant

particles. ¢%P<phe$’elnmbe¥eOteﬁepthaBa]:en Mprerpaeieelpl yal. éster0. 7 pm'
“When the aver di amet er ar ge rticles s.larger than 3
b peol ot TEgER et oeERIgh oTF| ChRE e, Bt PYr ABRLER" ERBeESTe | yer  and
the pol gri Ztéhgeﬁmtmbsﬁenaﬁd 1&thPPehVg1YBELERNAt BArRALE BZ cBAchbhETRY

peel -off of itself and the practical applicability of the filmmy |ower.

Wien the obt Bhasdass ¢ﬁﬁ|@9ﬂﬂ¥9@$eq}r@?@@mm¢ﬁmﬁm gepe@ioncausi ng
surface. deffﬁ %‘é %ﬁ@a{,ﬂgda]\! éégfoﬁagﬁﬁugad' grrgiti rledtﬂ mal | %5. ﬁn 1 pm

peel streng ween e 5| I cone | or e Bove Iayer and
t he pol ari ziamggdtédn @egﬁ@aSOftpo:Lmeh;.zWaebﬁbysr agnyefrgawvabk odfthEiai ency may
l'ower and a .defect_such as a peeling mark may be found on the surface.of

‘the pol ari zE?ﬁ’gY%WHeweﬁrﬁP@thaJ@rtsg%r Fenglyied yilana Eprephthpiaspal | .
partichgs il a8y14R8N drefhiiiil S5 %trcBo?%i}y%ttﬁgﬁ%n%5t5§egﬁ'i:ﬂ‘laF(.PeQt ai ned.

When the averdge particle diraneter of th ticles | r than-
0.05 pm- théﬂa:tmm toy theealbo.l*be|m«atﬂno@afmeltepolyrmerlbatu.nnr)eeaadb’eo

obt ai n-scr res ance and, a fi hvi a haz _\czial e of rmrethan4%
’s obt ai ne ORIor Trel 1iut | it doaPars L858 aaEhEaRed 50 to . tho

exterior | G{Y@IyrﬁiéfiﬁéﬁléﬁFQ%@é@iﬁd’@@blﬂthﬁl@pf)l ﬁwaerllns%@ﬁh&\gﬁekayer S
or. three layers (or nore layers). In the case of | ayers, the

amount i s SiRGEeMtRI PYLYmAELEaREORs that of . t he Iayer on the polarizing

f' I'm S'lge To the above polyester may be added additives such as .

an_ antioxidant, thermal stabilizer, viscosity 'mo_d‘ifier,
plasticizer, color improving agent, lubricant and nucleating
agent as.required The catalyst used for the above
polycondensatlon reaction is preferably a tltanlum compoundr '
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 and an
orlentatlon angle of 10°C or less, and contalns 5 or less
'2'5' flyspecks having a long d:Lameter of 90 pm or more per 0.3
m?® of the £ilm plane '
<f1ne particles to be added> _
It is preferred to add lubrlcant fine partlcles to the
- film of the present invention in order to ensure the hlgh
30 work: eff:r.c:Lency (sllpperlness) of the fllm It is also ‘
B pref.erred to adjust the average par_tlcle d:l.ameter and- the
: amonnt of -lubricant fine particles to be added te each layer
| 'to the opt:l.mum ranges in order to malnta:r_n transparency as

- well.. Any lubr:l.cant flne part:r.cles may be used. I_norganlc |




Since. a silicon layer. is not applied to this |ayer, the | ower 4 January
2006 6 linmit of average particle dianmeter of the |arge pa¥ddnthes2006s
preferably 0.5 pm In this case, as the lubricant particles of the
i ntermedi ate | ayer other than the outernost |ayer. do not contribute to
work ef ficiency and reduce transparency? they are preferably as small in
quantity as possible. In_ consideration of recycling of a collected

product ., thbEiRAMES 18FloAe 9ideiGantuphne; dideniandieeide Fakeium - w
-The content L.ubr td S.LA- ' et ' '

. pr ef er.abl ycafgg%/r’g%"ree g?sifgerrg{rug&gfrleffagﬂre:{bF?%%Pg/?%?&IQLess o%rfchgeiﬁ%%ug%nt ent
of the | ubreptestiqesl tsil bsona tdeihayertbnlebeapdl amosisAdgnkieldm si de. Wien

the content is higher than 70.% transparency may | ower and a defect is
veiled at. ARI¥SHEFeRE RFBLHEFREt inspection of the polarizing plate. In

the casg of two JAWGHS tHO HOVALE puohi wpEKkaehhbebensy tabtheageter 15
| ayer as well, the content of the lubricant particles in the outer layer is

pr ef er abl y pertholes ebs, berpadded ctereatly 28ye4 . othpopweshgehpassdrdst of

the | ubricant rticles in_the.layer' —-on.t.h olarizi filmside. \Wen
the cont endtare s e RandesgEsr Vetae paka 03 08\ Madd LB 1T er
deteri orat &n %hd prgerziRgredusesiie pynpeereira®0gr 3etpast pal,emoard the
nunber of flyspecks, it is recormended to.filter a nolten polyner with a
nonwoven clRASEeNHelY ill f@2.- Shilyi RGTEPESEREaRLBpeiPyi®Bt 141e 8VeTagm,

preferaply ; Qm@‘gg -aLnl.e teel.,.thi ] i.ag a
| i ne ,d?gnet%%% CJ% pm %]Fm es]gé%%_?%‘a}??%t %@agé ? EQEF':C%SWOP g?g?'%ﬂir?g a -
film. By tid prefarebdiodo.al5mbet0 as Inmof moasr peefertibdlyes . have g Zapparticl e
di ameter of 20 pmor nore and f]yspecks having a | ong_di aneter qf 90 pm or

more can beHRONARI 2VEEAHRIRITEICHS EhRMPLBFI QantRFal F8PeRAFE TS i nited
30 . but a ol Qbl: Silao N c5é8n 30€ 6 DI B Lkl GR ANQ R gied s
r

particles having an average particle dianeter of 0'.2 to 3:pman
particles Heaimed comhg Poevéeclayerzandi thei bolaydzdng Fiphbecemedness of
S _Or‘ ngg'e 6!I:rcg_"o Ioswo, %lii%fr%rbrye%h%eﬁg g%izing film may peel off of i_tsélf
' 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_'.




~.they are little defornmed. Alum na, silica, titaniumoxide. 4 January 2006 7
zirconi a and conposite oxides thereof are preferred as - padanuatyed0havi ng an
average particle dianeter of 0.05 to 0.8 pm They may be used in :
conbination of two or nore. The |ubricant particles nay be added to a
reaction-system 5. (preferably as a sl@rry in glycol) during a reaction
for the production of a polyester, for exanple, at an% time durin% an

e r f an

ester exchanfell ctFHT ?E%‘ﬁ?i%ng%l?lf‘% eY ekt Fiod {+Ar9enrathiel

, ester exchangeeFeLABEy fs @h. 2Mn hiE dadyd, Nes theasmiHcsh@hbftlicies
pol ymeri Zati on nmethod. "Particularly 10 preferably, the particles are added

to the reactf dhesystemmediaie lLayerabtbeagehard ithwe oqudlepmarsde dsgeirodo
reaction, for exarjg)l_ bef.ore ttrl:(g intrinsic Vi cositx bgcomas about 0. 3.
At Least t HIOT SPRCRAHASS Jiongorhe SEarodedsy) 298, CRanter CERRSRAR Fhded
pol yest ar finhdgy (dde G Lo RASH1PEAE Qﬂéllciﬂsquéﬁtﬂﬁgi)ag pBsayenage particle

diameter of 1 to 3 pmin an anount of preferably . to 300 ppm nore
pref er abl y @ngdemnt bpret reeychbnrg qff eiceddisioreropreduceso tdmpaauntnert

ount o (eut BRI E R e £ RARREbatiack By " i pBERB50" 20

ppm nuch ref etips efebeibdan®0fat©id1880inpthe <ihtorihbacknessayeFheast hi ckness
of the filmof the present invention is preferably 15 to 75 pm It is nore
pref erabl y BXRErailpmO Fap¥itedar IRPYR Srefamapiss 500% 63 dRsswwénthfie

thi cknggs | ondtht BH%nd "AlLEcR} bULLiazE:Y2hUEne MYy BECORR char ger than B

4 % the inspection accuracy decreases and t ost .- reases
di sadvant agewlestizing \ffidm slidet. hi Yhassthe sogriminteisthbghéf than 76h&.film

becomes unsatisfactory in terns of,stiff e5s t hereb naléi it.difficult
Lo remve. STRRTRITRIAY (FAY ¢ 1 HEeDf A08| Baletosh LAcveoiotnats Ailekhile of
each layer,of RBelddfdNesaspbct idnl & @hepbldRi POM@DLZIRA f Thid d8set hat
is, alayer underlying the adhesive layer (B) is preferably 3 to 50. %
nmore pref er(gffg|two layers, to provide high work eff_iciency to the outer
15 lajer as well, the 'dontent of the lubricant pai*ticles ih the
oﬁter layer is preferably 70 % or less, more preferably 20 %- '
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 forming. a £ilm. 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 Oor more can be retﬁoved.‘ " | | )
'~ The material of the lubricant particlés is not limited.
‘30 butaglobular siliconeresinand globular silicaarépr_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




4 to 40 % nruch nore preferably 5to 30 a of the total thickness. In the .
case of two |ayers, the thickness of the other |ayer 4. Janyaiugn2fid8 8 i's
preferably 50 to 97 % nore preferably 60 to 96 % nuch nore preferably 70
to 95 % of the total thickness. Wen the thickness of the |layer on the
polarizing filmside, that is, the coar’se |ayer is |larger than 50 % the
haze val ue may becone 5 Iarger than 4 % and when the thickness is smaller .
than 3 % Fhecenim anfddreBppsdper orddeasthvaent are oratered pemduct

yi el d may e f ( e K

t he surfacdéi?ggljéﬁlff%%r}éa&ﬁd% & a%sgl tgg gafﬁgc % él%% g‘??chqﬁa'%)i I ﬁ?ane
preferably @nt o BePomdy tihe m@éﬁl idOcbibikaessn Whemrwbhert hogleness is
smaller than 3 % _the effect is small. and when the thickness is |arger than

20 % the. haze- v%lP%UPE}CWPa%%SMM%%@ﬁQm Freagiipvarsyiten
f1yspecles NaYLoBeab 29 HIARELEyOLn W01ydo1 PRLIPLELEQREFPICHL Nafde

coext.ruded polyester pres entlo ess per
0.3 n2. Thepmm@etlonfofm 1£d>y§@m:dx:s haarngxanﬁmg altadregtetrlrmé Afriprg or
nore is desi rabl%ras snal | %‘?SSI bl e because t he revent light from

goi ng strai Pht®HH (?&ﬂélba%g%h’é? P i vagelgonden J2‘€'Pf1f e
formed fromioreidh JREPLes téidicsealarntfd RRLHER, 0% 6024R¢ Pﬂﬁé'fﬁecl?é a

nucleus, it is preferred to renove coarse particles and Toreign natter by
‘using t he e eofiesciibedtnorhymenicadtont yedhidd .t eParitticud amdive
es which.do. not ntai n 25 substances..

f d :
?g(rame:]gr;%t hte[g)]f‘lk'jy%lf)aécik)“ Cﬁﬁl‘lt:’aé)%{é%ﬁﬁ AT ﬂ:pésad KD e pt&gef T O Y 6t r uded

pol yest er finh mMKeA)inictoidBidtSagmlor &m@@dlg&ﬁaﬂdéfﬁg@@i% &%ﬁd&&llm :
diameter of 20 to 50 pmper 0.3 nR of the filmplane. <orientation angl e>

3.0_The~pri%ﬁﬂ%ﬁ¥%n %@Oﬁh?fﬁﬁﬁﬁkﬁﬁ¥QKK%F?Rﬁ tRgcangsmalgyt M3 .t he
R R
of the coextruded polyester film (A) conta_ins inert particles
15 having an average partidle.diameter-of_l‘to 31nnii1an amount
of preferably 50-to-300 ppm,; moie'prefefably 60 to 200 ppm,
much more preferably 70 to 150 ppm and inert particles having
- an average particle diameter of 0;O5-to 0.8 pm in an amount
of preferably 100 to 4,000 ppm, mofe.preferably 150 to 3;000
20 ppm, much more preferably 200 to 2,500 ppm.
<f11m thickness> -
'_The thickness of the film of the present invention is
preférably 15 to 75 pm. It is more preferably 20 torﬁo pm;
| particulariyspreferably 25 to 65 pm. When the thickness is
25 - 1érger than 75 pm, the haze value may become larger than 4 %,
- the inspéction acCufacy‘dedreasés and'ths cbst_increéses
-disad_v.antage_ous-ly. 3 _Wh.én ‘tk‘se thickness is "smaller'tha.n 15 pm,
:théfilmbecbmesuﬁsatiSfactoryiﬁteimsofstiffhess,thbreby
. “making it difficult to re'mov_e.‘the Film at the time of r_e_:l.ease.'
30 . - As fbf the thiskness of each layer, the thickness of
, alayeronthepolarlzlngf11m51de thatls alayerunderlylng
the adhesive layer (B) is preferably 3 to 50 %, more preferably
4 to 40 %, much more preferably 5 to 30 % of the total thlckness. )

In the_ case of twq lay_er.s, the thlckness of the other layer




“dark at the tine of inspecting the polarizing film thereby reducing the
detection accuracy of foreign matter:, In order 4 January4280&r92006 obtain
a filmhaving an orientation angle of 10" or less, it is, preferred to use
only 20 % of.the center portionin a width direction of a filmformng
machi ne. The term "orientation angle" as used herein neans an angle from
the 5 width (transverse) direction of the orientation main axis nade by

st ret chi ng. 1A peekendbpyl Festerd? it mvhic prirefebaely 61 rist Ged .Mmuch

| ongi tudi nal and transverse direcitions. .sequentially is slightl i ent ed
in a transV&rse Pd{%%%g{?lﬁp{ e7c9r tﬁn'ig%o%)rﬂsfytg‘ﬁ gﬂf:é‘g‘ lé\]?i/"t’ff'il?-:‘e%%nt 2‘&“‘1}/% e width
direction 1ohatkhdes tdmnef 1hiykm SR pol a3 itdY $i0ki 604a! 1am@ng e is
considered as 00 . The birefringence factor 'of the coextruded polyester
film (A isthe eoarss yaperdiolargss. thamehothe thie hazavadaeswpbesdmen t he
form of ca | =] ] [ | ts 1 u e Laclinin I de of puncher
at 15 gn a%%rf%é%gﬁ%lfépion@diaﬁéﬂ #’%eghgﬁgr?%%g%b?%ﬁ gﬁg%é r%%%h%n t3r %ﬁsverse
direction sthé tlmwisi@imapropattiesunag dotetiokass and renrs pxoldedr d the
end. \When an_apparatus which holds both ends in a width direction of the
filmby neafs®bf BEHAdERRr dRd tB&ncAEgt of hEhres (oF Mah YayaTrs-hdb&i dth of

the film attﬁm{ﬁgggt%fe)q:g‘ceg;;gﬁr%h%siafgf%n 8-,2 gtgrfal%b\gggbgie% tded leneat the

outlet is used, 1nt Ing step to be I'n the section-"film
form ng- nepdbaitizingi Falnssidentd pyefertbiy t3héot R@atnedit thenfetatlure to

a | ow Level and reduci t he._novenent of ,a center rtion 25 to _1/2 of the
Csun Ay erRrSAss e HhamEpS U Bert a8 SRahTor ARan Din: th SEXEEH o of

a straight iénremathi ahahasehaaie thhidWheds §8e14EL8T 00140 20N O the haze
transverse-direction stretching nmnachine in the transverse (w dth)

di rection wakermaykbagoner Lagger the |ike after the filmcones out from
the 30 tran -direction stretching machine. This filmis let

pass.t hrougiyﬁ%[?%‘g% §t reati ng apparatus which has a gripper and can nake
the width of the 1id maibdhed rilstspmidmsthafieg a long diameter of 90

15 pm or more contained in the coextruded polyester £ilm of the
present invéntion 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 prevént light
from going straight and cause a distorted image. Since the

20 flyspecks are formed from foreign matter, un'dissdlved 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 nanbven cloth type filter.. Ii: 'is more
prefgar'ré_t_'_i_;touse Jubricant particles whi_ch do' m_)t ;:on-tain

25 .sub'st.anCes'_ formiﬁ'g"the flyspecks in large -quant_ities.

| ‘More pr_efera_bly, the coextruded polyester £ilm (A)
-containé bﬁly '30_01: less lespecks _hav.:i'.‘n.g a 101'-19 'd_i.amefer
R o_f‘ 20 to 50 pm per 0.3 m? of the £ilm plane.
- /<orientation angle> | .

30 I The orientation angle of the coextruded pblyester film
" {A) of the pr"eéent inv,ention.'is 10° or less. | When the
?orien\tatiqn-‘ ah‘g_l‘e :Ls larger than 10° , the fieid of viéw b'écqmes

E dark at the. t:'i.ljne of inspecting the p(.)'lariz"ing 'f.ilﬂ.l, thereby

reducing the déte_ctioin accuracy of foreign matter. 1In order




to the'width of the filmat the outlet to be heated at 200 to 2450C At this -
point,.it is inportant that at the tine 4 January 2006 MdJamuatytz0OBeat
treatment, the filmshould travel in an opposite direction to the
direction when it is formed, and the conditions are set so as to change t he
above curved line to alnost its origindl straight line. By this treatnent,
the anisotropy 5 of. the both portions is. canceled and an orientation angle
of 10 or | ¢b@ ddipie aafhivavtrgrap ord eatatieonpaohe ¢BwWeeror 1gsseduct i on

0 yield caysed, by aedecli ney 1081 8VGbY1 LYobapl NELeRse bO-LG GyDer of

steps) and app| ng of "a portron-canno

di sadvant ag@ow.sayh @ssré@ﬂ:goxasof he ﬁﬁlmbwemaﬁgamabhs:u@an bEheéiseermt hi s

nmet hod can be enp %/ <surface roughness> The center |ine surface
roughness. Raoﬁelﬂ% RATIRY aﬁ)dﬁ&‘gtrﬁrqlﬂ HEERS M eRILSr EXOm thkyent i on

i's prefegrab)yarg0 {paﬁgv%%?()/\h&ﬂrgéﬂansﬁﬁ' E%e Egn{%%tg% W3S nf bl

surfaces 15 are apt to s to each ot her e appearance of a
rol | and wonkdefdy srtead:;zhﬂngsenAaguhéﬁml suwlfyectersfidmdih{/ch dasabeead. Wien

Ra is. Iarger th nm. tran and I ns ectlon work efficiency may
doter or at 5 banoed pia nfongd ERabAa L AR aC EorpauRRgEs SRFSGEINE (11 m | <

preferably §0Qu exz@lélmfrlsr@&@_g@mtyhsr%htceanfn@%&%@Ls%&%e WheR o4 ohs
smal l er than”500 nm the nunber of projections formed on the surface of

the silicormex duatwmlsamla@mt &he arltersdal lthet Wadsby direkitigni t
difficuylt to nove the_f fromthe 4 ht'he
Cpper L0 125G tanih e buTh ot RILA0S B8h MAE] M odadlin Badiadh 1O0
nm To obt aténiheetdbove eur f age boughReagenther A olf U eoektRadedc! es
must be added. <silicone adhesive layer> The filmof the present invention

_has a sili cmbveshesi velm| GybrisnprateEabiyaleldnorhéefsl-arizing fil mside

Silicone When the £ilm can be supplied in the form of a leaf-like

£film, it is punched by inclining one side of a puncher at
15 an angle corresponding to the orientation angle from thé
transverse direction so that an end part can be used but a
' loss increases toward the end. _
When an apparatus which holds bothrends in a width
direction of the rfilm 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 ié obtained from
.. the amount of curvature of a stralght line Wthh has been
: drawnonthe f:l.lmgo:.ng :Lntoatransverse dlrectlon stretchlng_
machine in the transverse (w_1dth) direction Wlth an inking
'string or the like after the £ilm comes out from the
. 30 transverse-direction_stretchiﬁg_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




30 is required to remove the filmof the present invention which is used to
protect the surface of the polarizing filmfrom the pol atlaiuagy 2006m Si nce
adhesi on between the polyester film and sili cone. is low, a treatment for
provi ding adhesion is required to. forma silicone.layer. A silicone _
adhesi ve 4 January 2006 11 |ayer for thys purpose, that is, a priner |ayer
Is formed on the coextruded polyester film The prinmer |ayer preferably
cont ai ns a of [tkeheattptragtmagent thé of i B apha,d arpreduth ad dpgi:rsmlwi s of .
a conpound _5. represented_by the formula Y-R-Si (X)3 wherein is a vinyl

group, epoxdtTRGLHOD &Rithe ‘Eﬂ*%‘ﬁ‘ﬁtb?nﬂ’é‘te@a’df 63&0551& -Fepdthe ‘-"tﬂr}déé'tlodb‘?nd or
al kylene grpup dlavidg 2k tt% @h‘aﬂbléo@h@t Q%V@hbﬁfvemﬂi’ll}?& L QLI Pk %.Ctéjy an

amino group, and X is an al koxy~group. having 1 to 6 carbon atons.
Specific ex@rapg;:esabfstmghtaheneoupﬂy @Jaqgeaneaimdnnie the anlsotr_opy

inyltrieth trineth | d opyl
{r1 et héxyoit e Dot IEEABRT i oS PREEIPE ard: o pEieRat 1o angle
N (3(am noesfYb) ot PEE HeRhUY hchi LYBRRMON tRE_ntiSeNrzatH ammartu ) -

y-ami-nopropyl met hyl di net hoxysilane and y-mercaptopropyl trimethoxysilane.
The sil ane emﬂﬂuqulcagem yislgreaesediyy @ d@GéD-ﬂﬁglamdmt/lﬂgtM@

solubllltyo ter erS| AR suc aninoe L) -y
--am i noproplgfl"él?‘arl‘ci‘‘?n:aL oxyS| g’ne a% t t} d¥he Sc’{‘applngo a'gripper

N- 13- (am nosbityidn wmdmpeowd:maaﬁmhmrhwg@mm Aha oplg aBrtHayer
may further contain alkaline inorganic particles. Exanples of the ‘al kal i ne
i nor garklc p%tPQ‘F%I%%P‘T*%FHﬁecaﬁanrBﬁeém ddigometiofnicer 38 emRiP¥ed de- sol ,
zi rconi um ogj gé f&h BRdsshlica sol . An alum na sol and silica sol are
preferred. these a silica sol is particularly preferred because..

it pronotes the |'1rhet icein regatii.nei $yr{sceerouginass Radoft therrdezatiwiyd of the
st ol COURL T 2081 £ T0® (R) K3E' PR’ PRL2AN:C 1R3LH 05 4R eJreerf%b'éia have a

20 to 60 nm. When Ra is smaller than 20 nm, the £ilm surfaces

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 roughness Rz of the £ilm is 'pre.ferably'r 500 '7

20 nm or more on the silicone coated side. When Rz is smaller
th‘an 500 nm, the number of proj?ctio‘ris formed on the surface
of the SlllCOIle coated layer becomes extremely small thereby
'mak:l.ng it d:.ffzcult to remove the f£ilm from the polarlzlng
fllm. Although the upper limit of Rz cannot be specified,

25 Ramust not be larger than 60 nm. To obtain the abpve surface-
roughness, the above lu;_br‘icant particles must be added.
<silicone adhesive layer> | o ;

| . The film of'the present in’\'r:en't"io'n has a-sil'icone adhesive
' layer on the surface on . the polarlzlng film 51de - Silicone_'

.30  1is requ:.red to remove the f:le of the present invention th.ch: o
is used t_o prot_ect the surface of the polarlzlng,fllm from
the polariziag—film Since adheéion between the polyester-
fJ.lm and s:.llcone is low a treatment for prov1d1ng adhe51on-'

is requ:l.red to fo:t:m a s_:.llcone,layer- A sn.llcone adhes:.ve ,




30. surf ace area and a small particle dianmeter. The average particle

di aneter of the alkaline inorganic particles is preferabldJahuary 2086 nm
more preferably 2 to 100 nm particularly. preferably 3 to 50 nm Wen the
average particle dianeter is larger than 150 nm the surface area becones
too small, 4 January 2006 12 the functilon of pronoting the reactivity of
- the silane coupling agent |lowers, and the surface of the priner |ayer
becones rdiagrexi fadviant sigpausdye . Wisat t be, aacpuiwepatayvereidi fprmed s

smaller than 1 nm the surface ﬁrea bec [T.ﬁs too large and 5 the control of
the reacti V% y*RAE FIRFETEING R %??Rﬁra%e becones difficult

di sadvant ageousl YPhe\T\PQiﬁl@Uﬂéy@f & HdtAly BBnitRehGAIsG 1Rael E6LPBing
preferably 1 to 50 % nore preferably 2 to 20 wt % based -on the silane
coupl i ng agegent Wor t¢xamphount prxodnat|ef hpdraiwsiswed,a gOBPBYERA| nki ng
reaction does. not proceed.. and wh t_J rger st.han,sQ. wt % a
coat Ln‘ggsollfj??lé%s?%@?(‘gcb%t%%‘? Inrld?]i/m %ré"rg(-a%pﬁgﬂ’ z‘f‘lh %rrl é%np?{ é%egi g§98¥ytmed in
t he coati ngyr&@p Utéedlky NgBoePPr amPes | @doap - ot i Mercapter gkbapaddi isoa of the
i norgani.c particles. 15 A primer coating solution containing a silane

coupling adkrechmend «BldHwians gaRre aring leko GERTPERIZHATFE YR Clqueous
primer- coat+%aé)r%o%ﬁ% %qugggdmlgnogm%gg&%u DanaPt &fLL A M oky §rbfpd - 7

When pH is cat a}yt IC ctivity of the inorganic
particles isavisg Bntowhetapbbhsa®bmbi gher than 7.0, the coating solution

becones unstable and _a precipitate_is forned di sadyantageously. .The acid
for adfusting-t HREGHFY %ﬂpﬂ%sgaﬁ,[@%éf&agﬁpﬂoﬂgxﬁﬁg%ﬂt{o?‘ﬁglu & d,
nitric aci d Pt sph{Mfh6x 96t Hanl! SInPigaRetA6KTsIUGRe,as oxalic acid,
formc. acid, citric acid or acetic acid. An 25 organic acid is

parti cul ar |y qinefistawehropwlrfactetitosyshlage an ani oni c, cationic or
noni oni ¢ surfact ant mal%/ be added jn.a required anount to. the above
1&%’&’5% a

coating sol (RYIFFLIRFARTAREINS tgh Bt BBrution. Preferably, the
surfact ant faR (aRduet thY )SUffAC I trimethoxysilane, g _

15 N- B(aminoethyl)- y-aminopropylmethyl dimethoxysilane 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. ' o
"Examples of the alkaline inorganic particles inc_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 (dimerizai;idh and .
"tr.imei"iz‘ation) of the silané_ coupling agen't-"'..' _ | _
The alkaline -inorganic_particles pref er_ablylhave‘a'la_'rge' '
30 surface area and a small particle diameter. The av_er_age
| particle diameter of the alkaliné inorganic. particie_s is.
: ﬁreferably 1 to 150 nm, more preferably 2to 100 nm, particul_ar_ly.
preferably 3 to 50 nm. When'th_e ave;z._'age parti_cle diameter

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




30 of. the coating solution to 0.5 Nmor less, preferably 0.4 Nmor

' ess. and pronbtes wetting to the polyester film Exanpl ebJauatyhz006
surfactant include pol yoxyethyl ene al kyl phenyl ethers,

pol yoxyet hyl ene-fatty acid ester, sorbitan fatty acid esters, glycerin
fatty acid esters,. fatty 4 January 200621 3 acid netal soap, alkyl

sul fates, al kyl sulfonates, alkyl sulfosuccinates, quaternary ammoni um

chl ori de sathsfandtiahlof prometsagithe tdetivilty pifvds sithnesoaplamy st ati c
agent, ultraviolet |ight absorber, pi rrentf, rgani.c filler, _lubricant and
anti - bl ocki FFAGehtveES - 17 i kBa ShrFpfe: OF hRE PASTRG: L8NG Fe PRI f ect
of the presgiign av@aavantabRRudiyIEr whea! tHE aveirdgedbar 61 AR diehdt@one
side of the polyester film dried and thermally crosslinked to.form a
crossl i nkedipramesklemydian Cormi ihawpnfacaarieadbedenes. tao karggansy al

primary .coat.ing ste that_.is, th of atin ql ter. fi whi ch
has t_)eer‘rf biaé&? g(fcf%/t%?]r éht ed-and s %cgzajf‘}fp%t?f gtglfarszi‘tqeal%fb 5 rc%%ﬁf%eq sa[‘déaprn tof
produci ng thecdmé s atoreyelt diBatithstalgepusagating is desirably carried -

out in a clean atnosphere to prevent dust from being contained in the
film 15 From t hiBhvganunt of cthe calkphdnes ippegapall Pacaiclésd d® in the

step of pr &f@ﬂaﬁlfoi YESL 85 {rkétnmgéfa.t gg%%%&!a%lgprz? ©F 33l Yt 227 AQUEOUS
coating solution o he prinmer s’ appli to "one side or both sides of .

t he pol yest@i thé nsiledims ecougieimmndagdntr y Whedn dihiientaataiort iirs tdmaldleave
step. 20 The polyester filmhbhefore the end of . crystal orient atign i ncl udes
an unstPet 'cﬁé%—‘-fli Vhfolft SEREFLHPHARS FEPLF 1B ‘?‘??1% N HePEErGet AR WhER a-fil m

formdirectiye bt ald i Hdeniarhn f4d Mab! 2l R dh P ISARNIID 13tk s
unstretched filmin a longitudinal (length) direction or transverse '
. (wi dt h) - 25 sitaktiiby, &od exdmpke ald preciphtatefid fioopedilnethewoatisichi ng

raw rat o B AkMER I3 6r PRRESGTTTRAoor oo s teratiar Sarb Bl 4 it at on
by re-stretffbrgahicaphppgtiagdinal or transverse direction in the end). In
the r eqltj')l ar st ep’A primer coating solution containing a silane coupling
| 7agent and alkaline inorganic particles, particularly an “
aqueous primer coating solution has é_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
S a precipitate_is fOrméd-disad;EntageOUSly; The acid for
adjusting this pH is an-inorganic acid suéh as,hydrodhloric
acid, nitric acid or‘SQifuriq acid, or an organic aCid.Sucﬁi 
as oxalic acid, formic acid, citric acid_or acetic acid. Aﬁ :
25 organic acid is partiéularly-preferred. | |
A surfactant-Such-as an'anionic; cationic or nonidnic .}"
'surfactant may be.added in a réquired amount\to tpe‘ébdve
coatiﬁg solﬁtioﬁ, pafticularly aqueousrcOating,sOlution.r
 Prefe:ab1j;.the surfactant can reduce the surfacé tenéion
-30  of.the coating solution to 6.5 N/m or less, preférably 0.4
'N/m or less and pfoﬁotes Wetting to the polfeétéf filﬁ. ‘
'Exampleé"of;the'surfactant inclﬁde polyoxyethyiene.
ﬁalkylphényl ethers, polyokﬁethYleneéfattyVacid estgr,'

sorbitanfattyaﬂidesters;glycgrinfattYacidesters,féfﬁ?‘




-

30 the coating solution is preferably applled after the film is stretched
in a:longitudinal direction. The salids content ‘of the. ab4veneopPitty
solution is generally 30 wt% or |less preferably 10 wt% or | ess. The anopunt
of coating is preferably 0.5 to 20 g,. nore preferably 1 to 4 January 2006
14 10 .g. per 1 n2 of the traveling fillm Conventionally known coating

met hods may be enpl oyed, such as kiss coating, bar coating, die coating,
reverse co&diny metH¥ -syeip graliye swhtanes, l\ei,thrlbaulﬁoaatﬁg,. gliydr e

t , h t K f t
nd curt ai P EORTHRE T wae BESTLRtY SRR bR, FEABRORRAE RSk ofhe

pol yester fdl]{?lféﬁﬁifr%jsmtg t@tlﬁ&@hﬂﬁﬂti@bﬁtdﬁhﬁgﬁﬁr@xﬁf@tﬁ% afefitystal
orientation is dried and introduced to the steps of stretching and heat

setting. Fd?lféfmﬁfﬂ@t h@hheﬁl?ﬁﬁly‘é%rerpigmwﬁhl@ﬁgﬁascbﬁéhlﬁfnetched in a

nobent o cotter Bt ARA LB G thb AR ERATHE mised £ inp PRRETE,

this, the mtndtg cﬁdﬂc&ﬁl Ofhé Seﬂfde@d andthé hpreabhy choeaskibked. This
treatnent can be carried. out 15 under conditions accunulated in the
persons skilled iHhe REimgr: copsipgr spleférpels capRil1¢9i0 At sddpi A

Lenper at Ur ed pedQelstel30atn, B2 VAR ddBnd 1 dibahl $hfea aeeskhet ohi ng

terrperaturels the draw ratio 1s times 1na
| ongi t udi nad ahosdtindred et ihdo Iatames Coa td nigr mauyvbeseai@rldldr eatti dn and 1
to 3 tines when the filmis re-stretched in.the.lonqgitu |naI dlrfe:zction, the -

heat sePfti e SRPEFALRERETY $8FHIBHICRy thd e §8t‘ﬁ Rgatihe is 2

to 20 sec. ghRivlehiteknesimofhibe KA3tbdh fﬂlaﬂﬁlt%r &ﬂ%r&@wanhr gakgent is
0.02 to 1 pm preferably 0.04 to 0.5 um 25 The poi nt average surface

roughness Retof sepasatedyifrem the mtiep pf eredasiipabive Aildy- npweveri| m
formng MeLhodh e Aol YeRLEE {4 | 11 TGLLELERS | 06, 2188' BEZLRIAPLALERCT e
present lnventlon can be Iy produce
atmosphere to prevent dust from belng contalned 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.o;té;ined by thermally melting
the poljrester into a £ilm form directly, uniaxially oriented
film obtained by stretéhing an unstretched f£ilm in a

~ . 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




30 conventional Iy known method or a nethod accunulated in the persons
skilled in the art. For exanple, it can be obtained by fir4étaqagd200éng an .
unstretched lam nated filmand then. biaxially stretching the film This

~unstretched lanminated filmcan be produced by a.coextrusion nethod which is

a 4 January 2006 15 conventionally acddnul ated nethod of producing a.

lamnated film In cg&mderatlon of the thickness ratio of the Iayers
the | ami natléd & inen pr aueéd the ttHavaddwd mdtllbd is further stretched in

| ongi t udi nal and r n nﬁ%ﬂé’ Ye at ed
met hod of produmctr?él%la&\éﬁé%?aaq]{/ﬁ%%hgn o%ﬁ'&?m % glabl %?%1{1/0“ ent ed
film For eétﬁimeheklspaiqeﬂﬁtxﬁj Sbar eormlingn Mcoatxngud&drea:tseaw@hmgat ure -

of nelting 0| nt O to (Tm+ 70) Cto obtain an unstretc{ued 10

| ami nat ed fQ8fn 96 SHavgrﬁrfé%aE%lF%t Mg Bas Wating: §raygre, coprti®ranly 3
times o Xi A |

transVergsgqu rlegtrlagﬁ?hgf S?rét%{’rgg?%?grg(léﬂe‘?%%ﬁ%“@ %ﬁr% 9@70)01_1C (Tg :
gl ass transind ourtadannmaaltmgewhﬁ.cpah%ebeeus)e&adonbemmm Qoxﬁbim’etonor nor e,
15 preferably 3 tinmes qr nore di rect ndlc ar to e above
stretching di recti®n Bf Ya?stttﬁfpe&aﬁﬁr%o%ﬁe d’”t %’}‘5’ ﬁ‘?ljeu 1% may be

optional Iy y&rsitd ehehesh ioF 8ryseadididintalt idid QQtdﬁb@@Q/dOintf@ﬂﬁ&ste

~direction. The total drawratio is preferably 9 tines or nore, nore

preferably tCQGimeQ sterss off mtsretmirmgc@m@r heapr ep&aBgy 1EOF ceB@Pifres | n

f h
Lor ™, 2,55 SpWobBbe: T Sl 2 e heRLedobil 1y Yol Luatlies heat
the case ofdmd@i&ylm deiephtrptmt £5 df@.@éoﬁ@tédmgtiSnZSS psepplibly

carried out at 180 to 235 C. In the_ step oi nin the filmto thg
pol ari zi ng ¥9 [anstemdetede &t tsitﬁ&tFQﬁﬁeFQt Br rapgverse; gisegtignoaBdc when

there 1S, SRLEB St { Al s a0 n Anthd 0 IP % 40, 2IAC heiriergnd s no

problemto a l eve a orientation angl'e of 10. or |ess. The heat.
setting tinghermally crosslinked. This treatment can be carried out

- 15 uqder conditions accumulated in the persons skllled in the _
-art. As for‘preferred.conditions, 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 fatio is 3 to 5 times
in a longitudinal direction and 3 to 5 times in a tranéVerSe
20 direction and 1 to 3 times when the £ilm is re—stretched ih
‘the longitudinal direction, the heat setting témperature is
. 180 to 240°C, and the heat setting time is 2 to 20 sec. The
thickness of the coating f£ilm after the above treatment'is
0 02 to 1 pm, preferably 0.04 to 0.5 pm.
25'3 ' . ‘The 10- p01ntaveragesurfaceroughnesstofthlscoatlng-
fiim is preferably 500 nm or more.
<film forming method> .
' ' The polyester £ilm for releasing a;_.)olari-z:ing plate-of .
:the present invention can be ba51cally produced by a
| _36' conventionally known method or a method accumulated in the_
‘'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 laminatgd

" £ilm can be prdduced‘by'a coextrusion method which is a




30 is preferably 1 to 60 sec. During the above step, a water-dispersible
coating solution. is preferably applied to one side (in chdarmaty 2606h the
polarizing film of the filmafter stretching in a |ongitudinal direction
to forma silicone layer having a. 4 January 2006 16 thickness of 5 to 200
nmon after the silicone adhesive |ayed5 is dried. The coating nethod'is
not limted but it i's preferably coating with a reverse roll coater. " The
ot her condianvend izrallr acawdatest aethaf sfoprodngiadspl LeBinpabgdr s
'preferablyfcqgrosed of a cured -silicone resin coating filmforned by
curing a“curabl'e silicone resin coating. This cured silicone resin coating
filmcan be fornmea cbiisagekitignaot aaid mglewnetsisoﬁaemat@& nibeglayensabl e
silicone 10 resin to at |east one side of the film .drying and curing it.

Exanpl es ofthehdagimatied il predussic, biyn&hgdabove: Bs °dr &8i AYTERPED by
any reagti %Mﬁ? neeps o n tion and
exposurg tgﬂh traV|oquh%§ﬁ%?gﬁgilon %éd e%%gggk gaﬁ%ggﬁg§b%§yb Qused

al one or | rom@ntitatdldy abtemadld eyl mestticd e ptoﬁuqmm@ne hhgxbelly
represented by the follow_ng forpulas. condensation reactlon 20 - |-CH +
HO Si - - - - SEigndied £11p#o obdiain phipxrdplly oriagteg §lim, | Por eXaup

AO-Si - po§. rddtdrs ar@'rhoitpeﬂ Sakd | Q¥+ ALY QEOHP):eﬁ dichit@rer %%Ct ion 25
-Sl-CH:CHZ ﬁ:8|- --- CH2CHZ-SI curing reaction by ultraviolet radiation
or electr omeldeamg)pozl.slt (GﬂtCHEHtOCtIﬁL 8 7N to-GhtopaRTrR st ched

nit ai8r ‘Laminated £ilm which is then stretched to 2.5 tlmes or more,

preferably 3 times or more in a uniaxial d:l.rectlon ‘
{longitudinal direction or transwverse dlrectlon) at a
temperature of (Tg - 10) to (Tg.+ 70)°C (Tg: glass transition
temperature of polyester) and then'te 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 re-st_retched in-a
longitudinal direction and/or transverse direction. The
total draw ratio is preferably 9 times or more, more preferably
.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 heat set at
o a temperature of (Tg + 70)°C to (Tm - 10)° C For example,
in the case of polyethylene terephthalate heat setting is
25 preferably carried out at 180 to 235°C. 'In t_hestep of joining
 the f_ilm't_o_ the polarizing £ilm, the heat 'sett-i'n.g temperature
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 heet s—e’tﬁting time
30 is preferably 1 to 60 sec.
| -Dui:irig the a'b'o'ire step, a Water—dispereib'le- coating
e solﬁtion is'preferably applied to 'one side {in contact with
‘the polarlzlng £ilm} of the fllm after stretchlng in a |

- longltudlnal dlrectlon to form a s:.l:.cone layer hav:l.ng a




30 --Si-CH=CH2 +. HSi- - --Si-CH2CHZ-Si - initiator An exanple of the
silicone resin obtained by the above condensation reacti ord dastagn2006 a
silicone resin obtained by carrying out a condensation reaction between 4
“January 2006 17 pol ydinet hyl sil oxane having a term nal OH group and

pol ydi net hyl si | oxane (hydrogensilane) H#/ing a. termnal H group in the.
presence of an organic tin catalyst (such as an organic tin acylate

catal yst) tthickmess 3D5ckLH0 neen aF tsirr Gheus bligene edisisi o leNer
silicone resin,obtain by the. additi.on. r L on, is a,silLicone
resin obtaited™ et ea %gcoagtolrny%limrr%tflh?/?s}ggé#\efﬁg%?%gn%h?/i %:/I !Lgr oup at a
term nal wgferdysbhogessat ang withha peeseseerofilacphakirnunrnat akyist to
form 10 a 3-D crosslinked structure. The silicone resin obtained by curing
by ul travi ferdithemateabd theopeBrned BPSFERPRY @9EVE: the sane radi cal
reactiop .as the r C | J ki ] il e basi c
type.. b)% introducﬁﬁgga%la%%@fagéy(%qgsn roeﬁ%%a;lﬂ c{:u mg?tf%ét %ycgig?grrposi- ng
an oni um sadilbyoné reainatedt irglf Alindoried gepardhg eacstabhg sddiidoared -

cl eaving an epoxy group with the strong acid for crosslinking, or by
~crosslinki me¥HR oG@ALANT - addi ti on reaction between thiol and vinylsil oxane.
Electron beans NAyss S PRSI ddiih Wdd@ Pldlind Al ibedt o2ada20
causes a radi-cal crosslinking reaction wthout using an initiator unlike
curing by ubyrepplgtigtg nackatiog.so s aucaeblteigiinigce minadsle sidd cane

pol ynerization. degree, of 50 to 200.000, preferably.l,.000_ta 100, 000.
Exanpl &9 of Te$H2 Borab deas] i 2BReSFESI R hefLdd RS ‘?fé'f'*“??-ﬂ‘% CPFang 778
.25 .-779H,3¢ 830, -835; -837, -838, -839, -841,--843, -847 and -847H,
X-62-2418, -2422, -2125, -2.492, -2494, -470, -2366 and -630, X-92-140 and
-128, and KS-723/&pmpYespf thgcgrable sppicongggsindnghede siddioone: sy

Silicone CQresiﬁ&dCUfeaT§§{§g§”reaction system such as a condensation
reaction,_addifion reaction and exposure to ultraviolet
15 radiation or electrdn beam. They may be used alone or in
‘combination. | |
The curing reactions of silicone may be represented by
the following formulas. ‘ o

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 -




-6702, -6703, -6704, -6705, -6722, -.6721 and -6700,7 XSR-7029, 30 YSR-3022
andYR- 3286 of Toshiba Silicone Co. , Ltd.; DK-@B-202,. -2Q3nuar?@d06-210,

- 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---2.44 and SEX-290 of Ta7ay Silicone Co. Ltd. ; and

SI LCOLEASE 425 of I1Cl Japan 4 January 2006 18 Co., Ltd. Silicone resins
di scl osed ipolRiimedhBldilTogane JRPaBing2a408t8inay aHsgrbepused (the term
"JP-- A" as used. herein npans_an "unexam ned. publi shed Japapese, pat ent

appl | cat LGy IRCREHATLOR R (T GEEREr LR b BT TaH BahaRTABAL SApanese
.5 patent pgbbhsaih Ofhe - prOséRE bhearborganutetlinl Lheangstesbicroaki ng
filmon the surface of %he film conventionally known coating nethods
such as barargtganic doigt Gewlaite caadalivat) tovdoga poBrDconesaginkad
gravuresrolé 5§@%££g may be used. 10 The drying and curing (thermal curing
and gltravioFe radi ation curing) of the coating filmmay be carried out
separately or simiéranpuslof tidenltbenearesiGosbte&inedvy siaubtaneotis! y,
the filmis preferably heated at 100C or nore. As for drying and therma
curing condre@rsortFestennigsai sipiepReabriineaPEainediby €eaFtABLAe for 30

sec or so. . | ORELAL IS, e and e I ng
time is . %ﬁg%l%%&%%ﬂﬁéﬁcoatﬂnﬁ f% [ *%lqlg%rf(%tdﬂéﬁ%e%%gonpnggperggﬁ '
wher eby durlapiitogenstlamé isethe gireddrivd b€ a edalttintinatathkystdat £agmfi | m
may conge off._20 The thickn&ss of the cured silicone resin coating film is

not: paﬁpicu?a§$9 Frotetnbet FEPStBreterably 0.05 to 0.5 um Wen the
thickness. is toordT®il11 Il A% RV bydeLeingr Bye818pdveaibef actory
performance cannot be obtained. Wwen the. thicknessis too |arge, curing

t akes ti me,ragiaebyn igspEingdhy nakindasiaelithe sgime fadigabyeacbhon For
utilizing the release film.of t.he.prese nvention, ..kt is _formed qn the
adhesi ve Iay%rtQﬁ %?ﬁ%ﬁ%%i%ﬁ?ﬁfﬁﬁ%a%ﬁg JE fllcone rubber as %ﬁe mos@

basictype,byintroducinganacrylgroupandopticallycuring,

i
s

TlS 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
additionreactionbetweenthiolandvinylsilokane, Electron
beams have stronger ehergy than ult:éviolet radiation and

20 causes a radical crosslinking reaction without using an
initiator unlike curing. by ulz}aviolet radiation.

The curable silicone resin has a po'lymerization degree
ZOf 50 to 200,000, preferably 1,000 to 100,000. Exampleé qf K
"thezqurable silicone resin include KS-718,_—774; -775; —178,.
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,#709and-?thnEShinéEtsuSiliconeCo,,Ltd.{TPR—G?Ol,
" -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;-SRXf375; SYL-0FF23, SRX-244 and SEX~29O 3
| of Toray Silicone Co., Ltd.; and SILCOLEASE 425 of ICI Japan




a. phase difference polari zi ng plate or a phase difference plate having-an .
adhesi ve. layer on one side in such a.manner 30 that the addmsiane2d08yer and
the cured silicone resin coating filmof the release filmcone into

contact. with each other. Exanples The follow ng exanples are given to
further illustrate 4 January 2006 19 the present invention. Physical

property val uesand characteristic properties in the present invention were
measur ed ar.evatdat Rilicone cesdascdiseidseddnf IR +DATAG4dd7rand JP5B( 1)

haze val ue e e valu of the fi asured_i n,accordanc w.th JIS-
P 6116 st R S e Ao RS s S T

The eval uatmeahs:aht'qmea:@m;@@ph@llllewed JApaRgSe (Rl tih 10bpf1LYcatibasy 1.0 X
.haze val ue of nore than 4 % (2) orientation angle Using a polarization

m cr oscope (thee teire dJIBFBYi aq vsed hgee Hameans [ut” exagdmside JaPRBESEnpl e i s
i nserte aAfization axis. direction of an analyzer with
?i)zorﬁnqln Egpor =] %]aetfgﬁ '

the 15° f’the sanple. The field of view remains dark
when the or i ent afmcofozgt e idbok adutdisaieeohe ghsinncoathey fidsesn By g
rotating the sanple, the field of viewis nmade dark. The rotation_angle is

the orient dMeRURREFe U thfeh%l%anﬁpgvevﬁéoa%waknewnm&tw}emaﬁgo% _
fol I ows. Z%ucr%’%ﬁﬂék%ﬂaaéi&@ aea?srqa‘laﬂég]eaakfﬁﬁ 7e¥d LR B b8atang! e of

nore than 10 irefringence facto Is 1s a difference between™t he
refractive dandtlegranxd roll tbeatinyhmayreet uisadef the filmand the

(el achpve ndex 2 obathe B Ghi ol CRESEEIhaM S e cbaYe:
obtai ned fofa 1415 il b AY) CxPr ers! 8batfig( LLIAM aRIBRCEalaald buk (NX)
()| 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 'I'he thickness of the cured silicone resin'coat_ing fil:_n
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. |
| 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



(4) flyspecks 30 A sanmple is placed on the polar|2|ng plate of an apparatus
having a surface |ight source, cross polarizing pl ate and 4#@!@’@!9@ gl ass
and observed. Wen the field of viewis nmade dark by rotating the sanple,
flyspecks are seen. .bright. The .nunber of flyspecks. having a-long

di aneter of ,90 pmor nore 4 January 2008 20 per 0.3 n2 of the area of the
“sanple is counted The evaluation critetia are as follows. 0: 5 or |ess
flyspecks ht\hﬂngraSEomglmr&nﬁtlen of 90 pm or more per 0.3 n2 5 X: 6 or

nore fl ecks h n nete or .mpre,per_ 0.3 5
sur face’ roughnesotav¥idat eSS lugs i SiheRc ERAF BRePRETeR) e
sur faces -of ihhenéi bmfeeeﬁtrr&ewmdonleze&se Gredgiife A Gthd QUEHINESSedrEL el

(Surfcom 111A of Tokyo Seimitsu Co., Ltd.) and the average of the
measur enent 29EPEAINES Waihc fhgt E@1doWING MATRIS r oughness of each surface.

b. 10-paqi nt ce roughness (Rz) The surface roughnesses at five
hi ghest%lpm E?Z %algg %"%‘%sz Hp3, Hp4, Hp5) and five | owest points (Hvl,
Hv2; Hv3, Hv4, Hrhy haseneabus edlf arttle thilmviy ageasurghnias acfordmasee S
taken as Rz. That is, the 10-point avera%e surface  roughness can he

obt ai ned fr¥hFhRASP {8k ppsingihenqpanetapd NDH3() of Nepponpagghokty 3 +
Hvd + H5) ] k8gy80chf), %‘{:ﬂr ag‘?hQaé{rb%Stﬁbﬂ”ﬁ&-&fteﬁ}ﬁap%&te' elsC¥013:0Wg the

case of primary particles This is neasured using the CP-50 centrifugal
particle ay yheze oFaBhé nafiza Coopolaskon. A particle dianeter

equi val ent %(o 50 nass ercent Is read froma cumul ative curve 25 of the -
partlcl edtdze ‘Eﬁ‘ #etef mepet kRaBnfufit thereof cal cul ated based on the
obt ai ned ceptyi bugahtaedoneahatieon curve and taken as the above average

particle diameter (.refer to "Particle Size Measurenment Technol ogy" issued
. by N kkan - Using a polarization microscope, the field of view is

made dark without a sample. The sample isinsertedbyaligning
the polarization axis direction of an analyzer with the
15 horizontal direction of the_samp'le. 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 angle of
-the' sample. The evaluetion criteria are as follows.
20 (O: orientation angle of 10° or less
X‘:b orientation angle of mOre‘ﬂt:han 10°
: .(3} blrefrlngence factor .
' This is a difference between the refractive index (nx)
- in the width direction of t_he film and the refractlve 1ndex
25 - (ny) in a direction-perpendit:ﬁlar to the above direction of
the film at.visibleglight'th_=7589_nm)'and an absolute value
-obtaine—d from the follewing expreSSion, | |
_ ‘An (birefringence factor) -[(nx')'_ - .('ny}lt
' (4) flyspecks . _
_ _3.0 , ’ A sample is placed on the polarlzlng plateof anapparatus
'A hav:mg a surface llght source cross polarlz:t.ng plate and
magnlfy:t.ng glas_s and observed. . When the fi_eld of yiew'is ma_de _—
dark by .rotating 'the'__sample;. fiys-pec:k's'_a‘r_e seen bright. The

- ,numlt)er of flyspecks having a loﬁg ‘diameter of 90 pm"_or more




Kogyo Press, pp. 242-247, 1975). 30 b,. in the case of aggl onerated
particles When the inert fine particl es added as a |ubri c‘imant@neZQﬂ@condary _
particles formed by the aggloneration of primary. particles, the foll ow ng
met hod i s used because the average particle. dianeter rreasured by the
above nmethod may be. smaller 4 January ;006 21 than the actual average
particle diameter. A super thin piece having a thickness of 100 nmin a

sectional did#0tBof* dSthblarePbE tiePBaMPLe filsl do@ORE@] NiME éhelpatibsl es to
observe agglonerates of particles (secondary particles) through a 5

t ransm ssi d?v‘-‘ﬂeﬁ@’%%ﬁoﬁv‘?fm%ﬁ’ oSebpewstor exanple, JEM 1200EX of JEOL Ltd.) at
a magnific o] 10,0 hi ho omcro ra el I.cl o
ar ea- - equi \?@i %t i iﬁéfe%ggfpgg%% hgfvlf,ggﬁlo Bglgt gg‘? °L ﬁ%asgﬁrgg‘ ggi ng an

i mage anal yiere oset h®. 3it®e to obtain a nunber average particle dianeter as
average 10 secondaryparticle diameter. The identification of the type of '
particl 8 caff :bé ear mozse dysppolive hgvdma padiopg diampses oéf 98 BBt 8r

el enent by nﬁﬁ_&é%o& 4G The average primary particle diameter is
measured in acc ance wth the nethod of neasuring. average secondary
particle dighptsurdxceptotglaneds t he magnification of a transm ssion

el ectron mcrosc€ He}XlOO 000 to_ X1, (7) filmthickness The

00
thickness ot tFP¥E? Q€ A5 0PED ﬁ?uﬁgﬁeﬁﬁl 2P§)WI th an external

m crometer -and t g, AugGiAe Mfd R rmeasy RN br2@nkalkiem beeORbakigdaas the
t hi ckness of the film (8) nelting point The nelting peak is obtained by

t he 9100DS@I)far Burfane rovshnessemetagy (Surfgomal lidtehfekaoubeivfiEsdtion

rate of 20 Qd%gﬂaTE@DHﬁé g@e%aﬁgng% tha %Qggﬁrggegg va%ﬁegxigple 1

Pol yet hyl ene tE-r aving a rirnsSi c visco
(orthochl orephenndted543 the Osbbrues pohyhnreszsedf wath dumtah:yal.

t er epht hal ate and et %/I ene glycol in the
0-point averagé surface roughness (Rz)
The surface roughnesses at five highest points (le¥_:
15 Hp2, Hp3, Hp4, Hp5) and five lowest points.(Hvl,-ﬁvz, 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 pargicles |
Thie is measured using the CP-50 centrifugal particle
enalyzer of Shimadzu Corporation. A particle diameter '
'equivelent to.SO mass pereent is read from a cumulative curve
25 of theipartieles of each diameter and theeamoent thereof‘
calculated based on the obtalned centrlfugal sedlmentatlon.
curve and taken as the above average particle d:l.ameter (refer
to “Partlcle 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
| secondary-partlcles formed by the agglomeration of primary
. particles, the following method is used because"the everage‘

par_tiele diameter measured by the above method may be smaller




presence of manganese acetate. as an ester exchange catal yst 30 and a
polymerization reaction in accordance with a commonly useﬁijamafycﬁﬂJOSy addi ng
gernani um oxi de as a polynerization catalyst, phosphorous acid as a
stabi l.izer, 0.005 wt % based on the polyner of globular silicone particles
having an average particle diameter ofy;1, 200 nm 0.2 wt % based. on the
polymer 4 January 2006 22 of gl obul ar cal ci um car bonat e having an aver age
particle digimi ehe ActRR0 S0t2RGePartidbdasasle B ! hea paipeFern DA pabuel na
having an average particle diameter of 400 nmas lubricants. The pellet of
thi's pol yethauione at thépknkasisacf WP amidned sectignal fGkrsCHRR LS SUbpl i ed
I nto an extrude mol.t en t e f 5 Lered with
u% 1%:‘ o E}'ée fﬁﬁ%rcﬁx@aihggﬂ £R égyﬂﬁglg %% fogfflevj _

a nonwoven ¢t aving dveérage openi ng pm and nade

of stainl esggEdmeatatdd nos p@ﬁthﬁyeﬁg(eroﬂ&aﬂyaﬁatrelicafeslﬁ tprrpughda
extruded fromboth surface |ayers of a T-shaped three-layer 10

pol ymrer Spr éﬁé@@“’eﬁﬁ%ﬂq BlegtFonr nEGRPSHAPEi éf@é' ﬁﬁ‘?ﬁpéeporjy:ﬁeﬂz&gﬁﬁal ni ng
no | ubrica j as ¢S o Tagke g$sSupplied
I nto anot hgér c;'lrltrs(i aﬁﬁﬁvﬂgéai?%gﬁg 3 ?ﬁt Eek?\rqneglogte Iﬁgylel% ‘gfﬁ fhe above
T- shaped tﬁﬁ@iﬁorﬁﬁyﬂﬁgmph yrder cihelearmeayliivabsn hdideecerbet ealcbve. 15
This three-layer nolten product was extryded, onto a,rot ar\ﬁga oI I n drum

having a sut¥ abe??9 rﬂ%’ﬁt:'cﬁ]-%531§ TRASYTEH, FELBY PBPERIE

obtain an i AR @Nds B9 Q@g{ehl ck
| ayers and%?%ﬁgg%%oéﬂaam ?%@Iﬁsﬁ?%ﬁgrﬁ%%% The t hus gbt ael ned :
unst r elléheds é¢dmdaws pprellméa ddamete¥s5C Einel mmupxs o thendypiget ween

I d | | d f. d
2 o SPeed £ USSR Bpofizsbeed 1oLy e MEBk AR LN, ans baliar e
coat.i ng sol ¢l | HSRNE & Minkith £ Ny TSRN - G1€ AgNEMe asreryen priimacgne

adhesi ve coating was applied to one side of the stretched filmin_a
| ongi t udi naPawkieke idRneteR sy meashsed iRcatrPERABRSE WHERHECISTRE il m

shoul d becogie 43 JYP;3y &erabl®sd ObAQYEPPRAAT a3 briditlrEx 888 Hiiad! chi ng

in a transverse
i5 the magnlflcatlon of a transmlssa.on electron mlcroscope is

X_lO0,000 to Xl,OOO,_OOO.
{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-‘measureme_nt
20 values is obtained as the t-h;gkness of the film.
| (8) meltlng p01nt A |
. The melting peak is obta:l.ned by the 910 DSC of Du Pont
,‘In'struments‘Co. ., Ltd. atla temperature relevatlon :_rate of | :
. 200 C/min. The amount of a sample is about 20 mg.
_25(' _Example 1 E _ "
Polyethylene terephthalate hav:l.ng an J.ntrlnsz.c
viscoslty _(_qrthoc_hlorophenol, 35° C) o_f 0.65 was,pelymer;zed
with dimethylﬁ-_te_rephthalate_ and ethylene glycol in the
7 presenee of mahganese acetate as an 'este:r_'."“ exchange ca’t_alyst,
30 -.an‘d a polymerization reacti'o.n in apcdtdande with a'qoménly g '
used method by adding germanium oxide’ as"a -p'o-ly'merizatio-n-
- catalyst, phosphorous acid as a stab:.l:.zer 0. 005 wt% based '
on the polymer of globular silicone partlcles hav:l.ng an average

"particle diameter of 1,200 nm, 0.2 -wt% based on the polymer




direction.. The coating solution used was an aqueous coating 30 sol ution
containing 83 parts by weight of a silane coupling agent 4January2006
(y-gl yci-dokypropyl trinmethoxysilane), 2parts by weight of inorganic fine
particles (20 % di spersion of a silica sal having an average particle
diameter. of 6 nm and a pH of 9. 5) angh 15 parts by . weight of a nonionic
~surfactant 4 January 2006 23 (pol yoxyet hyl ene nonyl phenyl ether) and

havi ng a phbHfgboBulahi chlchad baeboadjiteshedihyy ant averaged pakitdregaf t er,
the filmwas, supplied to a stenter to be stretched to 3.9 tines in a
transver se H3RetehPHL09 N @nd O 51 1WE BEESdny WisaRPAFMGT R 884 NG | m was

heat set atx%al’«fpn& J&%v%x%?%oé\gm??&ﬂifa{k}%ﬂ?ﬁ&?&ﬁh% 2th & 3hulbY-1neR! ed

pol yester m~ Table 1 t he I'ckness of each |ayer excluding
t he coati ndfheyperl it tdfe thiknpahgethgleantetenephthababhgevdde phria & lad

di anet ers aounts_of lubricants, added to _each, | . _Tgble 2 sh th
e{/all uat Fonaf'g% u‘IETF Jéj':’:’cﬂ)f 3 ah?;‘éﬁf)r ;S“BBiéf’ae(’jnFPoﬁﬁ ﬁgtﬂ:&ﬁég‘; B‘BﬁIl%Fg’n a]-tf] a?\r?z ©
wi dth diregid 0P 0 téﬂ&ﬁnﬁéeéliésw,%m Wl thhe datswtideén Q:flo-f%m e 2,

the filmwas satisfactory in all the characteristic properties.
Exanpl es 2 type Ghtteonpaying \an Beepies drewning Ry btk and madsf of

pol yet hyl eng, t erepht hal at re_ .formed._i.n the.same nner..as. i Exarrplé 1.
' each exdrbt H ISTE SHEH: CORgarATTe EYAR & EESHT R 1% e
thi ckness -#id eathuldaviefrdibotheueFadid 1 OVSr§ oF TdingpédRhreaniayasre 20

different. The characteristic properties of the obtained filns are shown in
Tabl e 20 | fli®npd BPLVECERAARAT S DY Gkl ing JEPTabeRtRAF $1GReR LR
Font! e 14 BEp IS SELLARREL B LA o St e
, January 2006s 2hovAP-im [ Table 'l Wad shpplied into another extruder and
extruded from the intermediate layer of the aboverT-shaped
three—layerdieunderthesameconditionsasdescribedabové.
.15  This three-layér molten product was extruded onto a rotary
cooling drum.having a su?face finish of 0.3 s and a surface
temperature of 20°C to obtéin an _unstretched fi_]_.rh cons.isting
of 70 pm, 394 pm and 70 pm thick layers and having a total:
thickness of 534 pm. ' o
20 The thus obtained unstretched f£ilm was pre-heated at
75;C and strétchéd to 3.6 timé;'bétween a.low~speed-r011er
and a high-speed roller by heating with one infrared heater
.'having aisurfaqe'temperatufe of 800°C 15 mm frém;aﬁove, Qnd
a'coating solutidﬁ containing the,following comﬁonents.as
25 ‘a siliéohé adhésiveicoating was applied to one side of-the
Stfetched film in a lbﬁgitudinal diredfioﬁ to'éﬁsure that
‘the fhicknéss of:the}cdéting £ilm should become 40 nm after
_ the féiloWing bi‘oce;:_-s of drying and s.tretc-hing‘ ina fra:nsvefse
" direction. The c.o.at'i'n.g_ solution used was' an agueous cOalting
30 solution_containing.83‘paﬁts by weight of a’silahe coupling-
,agent(Y-glycidoxyPrbpyitrimethostilane),zpartsbﬁweiéht 
of.inorganic.fine particles (20 % disperSionlof é silicé sol
having an average'pérticle'diameter,of 6]nm_and;a'pH bf Q;S)Z

and 15 parts by weight of a nonionic féu'rf.actanf
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(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

and each comparative example, as showninTable 1, the thickness

of each layer and the conditions for adding lubricants are

20 different. The charactéristig properties of the obtained
films are shown in Table .2 .. In C:mparative Exémplé 1, a sample
was obtained from an end portion in the Width direction of
the film. It is obvious from thé results that the films Qf

the present invention satisfied all the requirements.
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a) LOLnLOFk1' - 14- 400MDF1 idN. M’ LOLOLOLOpp0000CO i gl] r-- hob\g 710
r-tNW  WANNAWUUU 4 January 2006 25 Table 2 haze val ueori i \S !

angl eFl yspecks Ex. 1000 Ex. 2000 Ex.3000 Ex.4000 C, Ex.10XX C. Ex.2X. 00 =
C. Ex. 3X00 C. Ex.4X00 A silicone resin coating solution having the follow ng
conposition was applied to the coating ésayers of the biaxially oriented
~films of above Exanples 1 to 4 in an anount of 8 g/n2 (wet) , dried at 13
00 C for 3. 0 sec and cured to obtaiqp,gpglease films having a coating film
t hi ckness of 0.24 pm <conposition of coati.ng sol ution>

haze wvalue orientation angle Flyspecks
Ex.1 O O O
Ex.2 O Q. @
. |Ex.3 O O @)
' Ex.4 O - O O
C.Ex.1] O X X
C.Ex.2 X O @)
C.Ex.3 X - O @)
{c.Ex.4 X - O O

A silicone resin'coatihg solutioi; having the following
.5 composition was applied to the coating layers of the biaxially
oriented films of above Examples 1 to 4 in an amount of 8
g/m2 (wet), driedat 130° Cfor 30 sec and cured to obtain rel_ease
films having a coating film thickness of 0.24 pm.
<composition of coating solut;i.oh>_ |
| 10 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 -‘
15 . 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 adhesa.on’
_ lof the fllms The fllms had an adhes:.on of 9 gx2 g/25 . whlch
.' 20 means that al}_ the fllms for releas:l.ng a polarlzlng plate
o (release l:l.ners) had satlsfactory release properties.
' Accordlng to the present :J.nventlon there can beprov1ded '
a filr_n_for rel_eas:.ng -apolar:_.z:.ng p_late, which has a _small
_orientation‘ angle, excellent transparency and high Windirn'_ci;,
25 .lamination,' inspection, release and transportation 'Wor_k'

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




10 curable silicone-resin (KS847H): 100 parts by: wei ght cyni ﬁ%“2?55g (CAT
PL-50T: Shin-Etsu Silicone Co., Ltd.): 2 parts by weight met hyl

et hyl ketone /xylene/ methylisobutyl ketone: 898 parts by melght 15 A
pol yester adhesive tape (Nitto-31B) was affixed to the rel ease surfaces of
the above release films, a 5 kg pressurg roller was rolled back and forth
over the tape, and the release filns were left for 20 hours to neasure the
180 tape adhesion of the filnms. Theduamms had an adhesion of 9 g2 g/ 25

mm whi ch 20 neans that all the films for releasing.a pol ari zi ng plate

(rel ease liners) had satisfactory rel ease properti es. According to the

bresent | nvent| O o} BeE 81 89T QY bEFdeB bl 0 fiphni 8hARAG SePhg! [ 21 NG

pl at e, has rlent excel 'ent trarisparency and
hi gh mnnd|ngooeﬁﬁrhdeﬁ@mmymaterf¢mmthnhaaﬁprm&emaﬂlbemtﬂmmlaYena wor k
eff|C|enC|es and t he |ndustr|al value of the film., s high. 4 Januyary

2006 _26° CHIMVE Daze gadiea Py of | BhtRF H AR &l PTHeR AR 28G S P£es (A)

a Coextrud%opwﬂ%ts%r bV aRnc08PE L SESs &tr IRAR IR A lex&_{a 108§s @
haze value of 4 % or less and an orientation an Ie of 100 or Tess, and

contalns!5dnameﬁﬁrfd®Shb¢m50hampwg aeroﬂQB U|anhﬁ@m-dﬁl®0p9nnen ﬁnﬂe per.
0.3 n2 of t film ane one dheS|ve | ayer forped on one
o oot Ct e L A EHERRe f08ertre  Frfet 5 OaRadl R e RIME qEchTRS Tol once
10 a pal atIddésgtzm@é&poayemeﬂfimanA)caaamcl) witleheigthe twesteddead
polyester film (A) conprises at |east two |ayers contains only 30 or 1less

fl yspedRs maReAELzMg Rlaketer of .20 to 50 pmper 0.3 15 n2, of the film
pl ane. 3. The filmof claim1, wherein the birefringence factor of the
coextruded polyester film (A) conprises at least two layers is 0.012 or

+ | ess. 2. The £ilm 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 sui:face 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.ver-. :
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




20 4. The filmof claim1, wherein the surface devoid of 405, ghﬁ?d'eve- | ayer -
(B) of the coextruded polyester film(A) has a center line average surface
roughness Ra of 20 to 6.0 nm and a 10-poi nt average surface roughness Rz

of 500 nmor nore. 25 5. The filmof claim1, wherein the surface of the
adhesive layer (B) has. a 10-point. awerage surface roughness Rz of 500 nm
or nore. 30 6. The filmof claim1, wherein the |ayer .underlying the

adhesi ve | ayeyur(iB)ofofidthetcoexdotdepmpol yester film (A) contains inert
particles having an average particle diameter of 1 to:3 pmin an anount of
50 to 300 ppm and inert particles having an. average particle dianmeter of

0.05 to..0.8 pm g AR 4m) §RURL Y1 OPS whe A thePbobld ri@ed Q%y@@%r7- The

filmof claim1, wherein' the coextruded polyester film(A) has a _
t hi ckness dfilb (A0 hds probdmkndes bEyidy toritkenimamt thenayathusdeslyiaper (B)

has a thickness of. 3 to 50 % of he thi,ckness of t oextruyde | yest er
film' (A). kfg‘.e &54YR c}faﬁfcﬁr"ai(rﬁ’lfl‘%ear e‘iﬁ‘r%"?%‘?sasdr?é{ﬁ’\/g“ﬂ %?elré P%) RRe) ai ns
a product ofhiieHdy A5 -t GosktPRGeqOPBLYBItaGeRE 1M (BRI esented by the

following fornula (1):. Y-R.Si-(X)3 (.) wherein Y is a vinyl group, epoxy
group, am no group or nmercapto group, Ris a direct bond or.al kyl ene group

having 1 tq, 6 cagrhon.ato | C y N r t - 1 up, and
+15 X'i's an%afl kox;a/[rhger onfli%' g’\‘?fl \rll‘\é}alﬂ't' (r)rg' c"g@%%%}'lgt {(‘:)ﬂr%.'gg%'g%ﬁggf '{i%@%f g%I(?ai- m 1,
wher ei n t hasdi £iess pebdulee adhrpavelybaygest (B)silare @dupdihgaged@ 10. A
filmfor releasing a polarizin | ate, conprising_the biaxially oriented
pol yest8r fienEesientied kYl e Soiievébsctoraydip 26r)r'red'- on the adhesive

| ayer. (B) of the g)_iRa_}gia_J(I)y)sori ented pol yester fi I_m (1) :
l wherein¥is avinyl group, epoxy group, amino group orlme'rcapto
group, R is a direct bond or alkylene group | having 1 to 6
'~ carbon atoms which may be interrupted by an amino group, and

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

-9, The filmof claiml, wheérein the thickﬁess of the adhesive

layer (B) is 0.02 to 1 pm.

20 10. A film for releasing a polarizing plate, comprising the
biaxially oriented polyester film of claim 1 and a silicone
'layer foi‘me_d on the adhesive layer (B) of the biaxially prie.:nted

polyeSter_film.






