1 DESCRI PTI ON *159159* *@0002* POLYESTER FI LM FOR RELEASI NG A
PCOLARI ZI NG PLATE 5 Field of the Invention The present inventj r to
‘a polyester filmfor releasing a polarizing plate. Mre sp&@ﬁﬂ%ﬂﬁmwmmﬂit
‘retates to a polyester filmfor releasing a polarizing plat as
excel | ent transparency, slipperiness w nding properties 10 and*#H8pecti on
‘work efficiency. Prior Art In recent %ears liquid crystal display devices
have been widely used in the di spl RFSSBIETHIN of portablqmﬁmﬂﬁmﬁmmﬁmm
portabl e gane machines, car TVs, electric appliances and 1

conputers rapidly. They are now in grow ng demand from port abéouoot+el ephones
and not ebook and BRRY¥EBSTERi RGLMJIEOR- REBEASINGNAN ROLARRZANG iRLARB ti cul ar
Along with this, demand for liquid crystal displays and screen size are
increasing. In aliquid crystal display device, polarizing 20 filnms are I
bonded t & botrhestides eheaIhwemitdoarystal filmin such a manner that 5

pol ari-zati on axes cross each other at a right angle. Arelease filmis
formed on one si deEhefPEerenpoinwentiop malataskiter a8 patyearernbhtredEe® t he

liquid cryst ' r.el LI my r t] i
preventing ?héeéhé'ggcgegg;ig?&giﬁaaéﬁa%hg *?F%S%F?r%%ga\r%' s’c#‘g]tlf:eﬁ'{éﬁfesand
removed frontbhe pulysszend fin Momreheasitigaadpobartigefgt puetéerwhig h t he

product. However, for the inspection of the polarizing films of 30 the
product bef oP@s SHGSJiLRRt FFRNFRAEAREY S i | THIRRYT bre st WARROATOPaRiAeS

smal | Oﬁkﬁ”tthQEnQBQE%ioBeWthY%&%QE%e tical foreign matter), high
rel ea

adhesion to silicone for obtaining ability and high processing work
efficiency. PAtoprdsént, a filmfor releasing a polarizing plate which

In recent years, liquid crystal display devices have
beenwidelyusedin the display sections of portable telephones,

portable game machines, car TVs, electric appliances and

15 personal computers rapidly. They are now in growing demand
from portable telephones and notebook and space-saving
desk-top personal computers in particular. Alongwith this,
demand for liquid crystal displays and screen size are
increasing. In a liquid crystal display device, polarizing

20 films are bonded to both sides of a liguid crystal £ilm in
such a manner that polarization axes cross each other at a
right angle. A release film is formed on one sides of the
polarizing £films before they are bonded to the liquid crystal
£film.

25 The release film is a protective film for preventing
the surface of the polarizing film from being scratched, and
removed fromthepolarizingfilmintheendandnotusedtogether
with the product.

However, for the inspection of the polarizing £ilms of.

30 the product before shipping, the release f£ilm must be

transparent, have a small orientation angle, few flyspecks
(optical foreign matter), high adhesion to silicone for

obtaining releasabillity and high processing work efficiency.
At present, a film for releasing a polarizing plate which



2 ‘satisfy all the above requirenents is not yet to be found. Summary of
the Invention It is an object of the present invention to provide a film
*for releasing a polarizing plate, which has solved the 5 above probl ens of
‘the prior art, is transparent and hardly scratched, and has a snal
orientation angle, adhesion to silicone? few flyspecks (optical foreign

‘matter) and hi rocessi ng work efficiency. her objects and advant ages
of the prese%?9$%§£n?fﬁn&ﬁ%WY? HeFbie® ?J%%l? 3L ehd s fe SRung -
description.Suﬁﬁgﬁydbﬂgthg theeRkesant invention, firstly, the above

obj ect s and advant ages o € present invention are attained by a

bi axi al |y ori ent edlpdis/ @t ebJectnofhtbs poepenteinyeftion corepranisie a

pol yester fi ich ¢ Ises .at least .two_Layers 5. has a haze.val ue of
4 %or |ess %%Tl afnoporrleg'gagstilsno‘i aaggllgr?).ginfopg#faés\’gl?%gﬂ}%%rﬁ R StE}’oer | ess
fl yspecks haaboge apretilemsli G etlos mFf 10 Art), A's Xz P rdhtd dH Haddig, film
pl ane and (B) a silicone adhesive | ayer fornmed on one side of the

coextruded p¥fyatekedsi and(hpsandspellnrrdpnitatioad angleol @dhesizm 4o
polarizing pLpf good8e FLG' E;ggﬂﬁf&?ﬂog?ﬁ%ﬁf ftor}%ild?;\’%tétt%:}c}n%%ca ! 2

The pol yester constifuting pr éséent “i nven I'S” preterably
a copol yner poopessing worketelifienrenc®s terephthal ate or ethylene
terephthal ate as the nain recurrinﬁ uni t. Polyethyl ene terephthalate is a

horopol yrer  havi n®t#e%gIPRIRFHD gfvantagss et bhe Rresont inventign
rel easi ng awppiaséébag labaaﬁearadf%fnt lehld! FJ N P e d e 4 nié%h*h' gh

mechani cal strength. 3 n"the present i1 nvention, the cono ~In the case
of a copol yest er Aegobhédingdicshemyésentdinvedripomeftiret ly,dtibé above

conponent. Ex lLes of . the di.carboxylic acid ¢ onent ,as _the conpnojer
i ncl ude aron%?&gcgfcaa&% ﬁnézagasdg}ésm?\ pgfsq_r"cs{o HYﬁEIE@igna%fﬁ Tned ™
napht hal enedbga4 b&&%’ii&;ﬁf'&ri&ht&@aédpyes@eﬂlfiiiIeride cUnpisL Sk N 25
adi pic acid, azelaic acid, sebacic acid and decanedi carboxylic acid, and
alicyclic diggesstyudedpolyesterfilmwhichcomprises at least two layers,
15 has a haze 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 nm or more per 0.3 m? of the film plane, and
(B) a silicone adhesive layer formed on one side of the
coextruded polyester £1ilm (A) and (C) which 1s used to release
20 a polarizing plate.

The Preferred Embodiment of the Invention

{polyester)
The polyester constituting the film of the present
invention 1s preferably a copolymer comprising polyethylene

25 terephthalate or ethylene terephthalate as the main recurring
unit. Polyethylene terephthalate is a homopolymer having
high transparency, suitable for use in a film for releasing
a polarizing plate and particularly characterized by high
mechanical strength.

30 In the present invention, the comonomer in the case of
a copolyester may be a dicarboxylic acid component or a diol
component. Examples of the dicarboxylic acid component as
the comonomer include aromatic dicarboxylic acids .such as

isophthalic acid and naphthalenedicarboxylic acid, aliphatic




acids such as cycl ohexanedi carboxylic acid. Exanples of the diol conponent
as the conononer include aliphatic diols such 5 as 1, 4-but anedi ol ,

*1, 6- hexanedi ol and di ethyl ene glycol, alicyclic diols such as

"1, 4- cycl ohexanedi met hanol and aromatic diols such as bi sphenol A They may
be used alone or in conbination of two & nore. Qut of these, isophthalic

‘acid i tieul arl f db it | d 10 I t havi
hi gh t r anspaPREGPRIILLEACT? SHETHAS SHIDLGREHL: G AT CBRLAoRADIFATH

depends on 461841 db&anal chRBbxiyil ik A¥ideand R ¥PBI 18I Mk1so 8P £4 NY
point of 245 to 2580 C (nelting point of a homopol yirer). Wen the pol yner

has a nel ti ngchdsmuchasrcyttohexgneiicarboxybiometd sf Fotamplamoferthes of

heat resista ' |_at s _due to relatively.lar t her mal

el nkage. | TRESH ANhddndht L BER G odifon €r (AL R 1bBedT oL 0 TA TR emve ¢ or
obt ai ni n@ a asl 1i, agbupankdisilng it,ke n_kAnadE oAf 428 ROIE tHyEdd! So£0. ,

Ltd. at a tenperature elevation rate of 200 C/ mn. The anount of a 20

sanpl e i s abBbic¥elig. dipdsi suchnisc lvidscralighexanediorg thapnermnd 35" O

of polyethy e I 0 'y ISRl Lab a2 10 1.
50, nore pre EIIQ ?:;Eoﬁfé?@t%ﬁ%} %%%;%Q‘I‘Iﬁ% aII‘r'I yT%reg @PgbI’§ 9%‘?%0?]&5.‘980.
When the i ntorntn contsloostiion iof tavedr tvare 0. Out, o25theds , AIdyoiHa TRy
beconme unsati sfactor&l When _the intrinsic _viscosity is higher than 1. 50,

product i vi t y3Phdt b8 BREyisrlagiygpretermad hacayss slamrohdesep of
form ng 1@ fi tBhBRYeshBr HRF1HG] hilgH ﬁéﬁgﬁl‘;ﬂyﬂcﬁ <8y I(;%Iéaf esipfe!?%ﬂ?I yester

in the 30 present invention i's noét limt s production process. For
exanpl e, an esteri Theanoant ekt ttihen domosamerewhdich depeadsi on teseppdal i c
acid and et hyl en I . gnd _further a _cqnononer in the case of a

copol yest er %ﬁdsﬁﬁgnIéﬁ%g iﬂfppfc%’ﬂ%?ﬁs& i %ngﬁa&ﬁ'% q e ohid Reint
reaction progfctdy té 238Ci(afbItiing/Pdint bE hahembAE1¢RAEETE Offhen the

pol ymeri zation_ is achieved to obtain polyethyl ene terephthalate or

copol yet hyl eRelyBeEphagaramel tAng Dedmity diowerythan e345°<chbhigesreaction i s

carried @it BYs8H36RAUOEY I et LEPRLAR! At Hlth &8 WHLEE 1A #10ln SLY
due to relatively large thermal shrinkage. The melting point
of thepolyester 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 1s about 20 mg.

The intrinsic viscosity (orthochlorophenol, 35°C) of
polyethylene terephthalate or copolyester i1s preferably 0.52
to1l.50, more preferably 0.57 to1.00, particularlypreferably
0.60t00.80. Whentheintrinsicviscosityis lowerthano0.52,

25 tear strength may become unsatisfactory. When the intrinsic
viscosity is higher than 1.50, productivity in the step of
producing raw materials and the step of forming a film may
be impailred.

Polyethylene terephthalate or copolyester in the

30 present invention is not limited by its production process.
For example, an esterification reaction is carried out by
adding terephthalic acid and ethylene glycol and further a
comonomer in the case of a copolyester and then the

polycondensation reaction of the obtained reaction product




i nthe case of a copolyester, and the pol ycondensation reaction of the
obt ai ned reaction product is carried out until the targeted degree of
*polynmerization is achieved to obtain polyethylene terephthal ate or
“copol yet hyl ene terephthal ate. 10 Pol yet hyl ene terephthal ate or
copol yet hyl ene terephthal ate obtained bﬁ t he above nethod (nelt

“pol i zat | be furth | i zed | li d- ph | i.d- phase
ol yner | sat 1 50 cSER 188 e el Bk FaP oA ddiin F Bogien 2atgte. o
pol yneri zati 08. adhid@eliheoabBtaiB0byeFethyTan e 3t additd \@s such as

an antioxidant, thermal stabilizer, viscosity nodifier, plasticizer, color
i nprovi ng agePPolyebhrviane hpyephthedeteg Adtarnativeawi.r es. efercat al yst

used for the p ngat i neactiQn.i f er ahl ti tani um
compound 20 TRPRAEgROERYSETBR I (AP AIRRC O Ry A Ayt
coextruded pbéyephehalakte 6Aj ethgiliehe! igigddie and Purdthdha RdfRiBmer

I nvention is characterized in that it conprises at least two |ayers, has a

haze val ue oin¥hg,case efa geprlyester eabdiitmpasyrendensatiop naantiomd
t ai 5 | ' ' f
contains 5 ogel efig giﬁltéhxaaeeﬁac %h”g:%dh%g 1 %’%éﬁ;e 0 é:axgcoldgi{t’hort re

per 0.3 nR2 of the m plane. <fine particles to 'S preterred
to add | ubritangetededpgreecbés ppdymeelzatiorofig chpieasahtto rotetdimn in

d t t igh 30 k effici | ' f the fil |t
7551 5o pr o B Lunthu afe kT ARkt na A b o mar b Ly e AT RS de Rk R U
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ranges in order to maintain transparency as Any I ne
particl es nagbbaineddbyl nbegaboyesmeithiod damels ipedlyrde izdtiicom) atamibe,

titani um di ox] al.chum rhonate an ri.um sul f ate nd organic
| ubri cants iﬁ%gﬁﬁsg E%%g??%%?egiﬁPc8n§4i WPqﬁﬂQ:ﬂﬁiQQQﬁébﬁﬁ?sglinked
pol ystyrene palymekezatioAy ds0fedifrad tod ISt VB hipgd 18 oY £ g @fh i gHy+ cant

particles to_be added to_each |layer, the average particle dianeter of
rel atively | 8PgEeBaPEi BPe¥MeEig8td@ded to a layer on the polarizing film

side isyyeferabl ypd {Re h¥%e 'PY1§ester may be added additives such as

an antloxidant, thermal stabilizer, viscosity modifier,

plasticizer, color improving agent, lubricant and nucleating

agent as required. The catalyst used for the above

polycondensation reaction is preferably a titanium compound
20 (Ti compound) or germanium compound (Ge compound).

The coextruded polyester £ilm (A) constituting 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
orientation angle of 10°C or less, and contains 5 or less

25 flyspecks having a long diameter of 90 pm or more per 0.3
m?> of the film plane.
<fine particles to be added)
It is preferred to add lubricant fine particles to thé
film of the present invention in order to ensure the high
30 work efficiency (slipperiness) of the film. It is also
preferred to adjust the average particle diameter and the
_amoﬁnt of lubricant fine particles to be added to each layer
to the optimum ranges in order to maintain transparency as

well. Any lubricant fine particles may be used. Inorganic




preferably 1 to 2.5 pm nore preferably 1 to 2 pm The average 10 particle
di aneter of relatively small lubricant particles is preferably 0. 05 to O.
8 pm nore preferably 0.1 to 0. 7 pm Wen the average particle dianeter
‘of the large particles is larger than 3_pm. peel strength between a
silicone layer forned on the above IayeP and the polarizing filmbecones

"15 too | ow, ereb h lari zj fil peel. off of. . itself ngd the

practi cal ap%{f’kf%g%%?{:?;n%ﬁu%ﬁes#?%ﬁhﬁ “@ﬁér%ﬂ%ﬁﬁlw §°§i§ﬁi'ﬁ€§'°3'iu|“}n is
rolled, projeatbonstéhdpacianséelfefe, anAiskganse iwee sefestinciVen the
average particle diameter is smaller than 1 pm peel strength between the

sili cone | aydRheni¢al neyligonperasdnePpadclesd ande oroisslilnkes f i | m becones
t oo high, [ fficiency may | ower and a defect such as
a peeling %ﬁ%ﬁ%@%oﬁ%ﬁ@%%ﬁe surface of the polarizing film Wen
the aversge parti de fhantheravefaybeparalitlpadiometeri o£l auderidamn 0. 8

pm scratch resjistance 25 is hardl¥ obt ai ned. When the average particle
di aneter of PRNelehas| tpabei efded; §osparhelayrain Ghepoavemagen@aztd@ie of

the lubricangy L£I L i r resi e and
2 Ti1m havi ot SRpEeE SEFRaaEAvRLy PR Ypd 1 CAE o BEIddan colE AT The
| ubri cant poonithespobabiziddefilfh sddehdsepirefierabllyydr tdi f3f ems, awam di ng

to whether the {il conprises two | ayers or three |layers (or nore |ayers).
In the casep’é?é%r%%?'yﬂnngg)z 198y é‘}°’f€fv1BrSifr65ﬁ'Plﬁ’sl §8bi!’5‘nt i HRe\RVenages ane

as that 10f t;{sugrtﬁafé 80ahbeepObar kéhagﬁ;ib!lsn $hidd1 19029 1S iddGAk ey er s

not applied this layer, the |l ower 6 Imt of average particle dianeter
of the | argelpanefgrably P Hefter AbBynn, ndrenpreferatdlyx sd, tas0 t ham.

| ubricant p | cl f _the inter at.e | ayer other than the quternost
| ayer do ng‘{’ﬁ%%n rleb%Ygé?gemB%gtggglecfigﬁwxégﬁd o,g(;%&ee gr?s;?a?l’r&‘?ﬁ;:e% t hey
are preferably pergemltham Jua)t pelastpengthl vetwlen NS tidatid Qayir

recycling of a collected product, the ampunt of the |ubricant particles is
preferably nb®rmed; oxhtheoabere lawernandybiec Bolagdming &4 1m hepomes

oL e ko Sy ndf S YolbsthAlng pusn BRVSOLE!GELY Rt
pol ari zi ng fahdhthapratdralheppddtabt lityhofhiehe tfidm mAy% ower. When
the obtained £ilm is rolled, projections may be transferred,

causing surface defects. When the average particle diameter

is smaller than 1 pm, peel strength between the silicone layer

20 formed on the above layer and the polarizing film becomes

too high, whereby removing work efficiency may lower and a

defect such as a peeling mark may be found on the surface

of the.polarizing film. When the average particle diameter

of thesmall particlesislargerthan0.8pm, scratchresistance

25 1is hardly obtained. When the average particle dlameter of

the small particles is smaller than 0.05 pm, the amount of

the lubricant particles must be increased to obtain scratch

resistance and a film having a haze value of more than 4 %
isobtained. The amount of the lubricant particles tobe added

30 to the exterior layer differs according to whether the film
comprises two layers or three layers (or more layers). In

the case of 3 (or more) layers, the amount is substantially

the same as that of the layer on the polarizing film side.

Since a silicon layer is not applied to this layer, the lower




transparency may |ower and a defect is veiled at the tine of the defect

I nspection of the polarizing plate. In the case of two |ayers, to provide
*high work efficiency to the outer 15 |ayer as well, the content of the
‘lubricant particles in the outer layer is preferably 70 %or |ess, nore
preferably 20 % or nore of the content 8f the |ubricant particles in the

‘layer on't arkzin Ll mside. -\Wen_the conte IS _lower than. 20 %
sl i pperi nesgfjarﬁlgé V\(/lt;)# ké‘%%f%é?eﬁg§g§§§/’ed§€'8‘fnlegfgt 8% %‘el ﬁ'aErgc?elpatrH: Ffifce t he
nunber of cobg peefarhbllyes. Sf. t e thusheisof abltifPraks1chhtipartacaEgended
to filter a nolten polynmer with a nonwoven cloth type filter having an

average opedf i inteinediatanlanesr ethery thent phesopkermes hekryeyr do
bty ; R ! . ) ; Ve
Fiiter ar tHiot oo Eribaes, tEA: et B AR Harts RPatbelirent, O° 2

particl es hathey areaptreféeabdiaast emadfll 10 guawtity eanbddMspeckInhavi ng
a long dianeter  of 90 nore_can be renmpved. The material of the

| ubri cant pa‘f??%*%%r?'giagl&.lr FREYEdIngrhaicel tpoket aroductoohize Auntand
gl obul ar silb£and fubFEESRE r@iscﬂfg Rb?féfé?é’ﬁiﬁﬁn%’% G¥%CT a8k RYH U E
part | Cl es S

dianmeter of 0.2 to 3 pman aving a sharp particle size
di stri buti onof able altbhicahtr pazrsd cdess lor tiner dndreermd Gty fayerdibhecause

th littl e _def | unina, sili titan i de, i i d
Commoei te oxPEEESTABLEGHO & OToiars, BAra STt TrR Sty gl ans etk
particl aodi a88h€enef of. Bhet QuBrical® phieY TR BG U 14y&OMH natd on of

two or nore. The lubricant particles nay be added to a reéaction system 5
(preferably pelarsringyfllmgidsl ) When hhecorbent oks hdighelrethpnotidick.i on of

ol ycondensatt ahpRERRes, il ek HBg’ &t iR ek 4B W AR g °F,

any tine in ¢hehecdeteot imshectiopolfyths podhiran inRt hoste Parln enbatdge 10
preferably, the particles are added to the reaction system in the initial

stage of the®hotWR orfieRisRt i%h BrexddeoRishororkxahpleleperofe e quher nsic
Vi scosi 15 beggges #0Ud110- Inelboheant éflleclﬂnf‘?.%')bﬂ%‘?fﬂ phag1thesafhasiye

| ayer (B) of The coextruded polyester f contalns inert particles
outer layer i1s preferably 70 % or less, more preferably 20 %

or more of the content of the lubricant particles 1n the layer
on the polarizing film side. When the content is lower than
20 %, slipperiness and work efficiency may deteriorate.
20 In order to reduce the number of coarse particles and
the number of flyspecks, it 1s recommended to filter a molten
polymer with a nonwoven cloth type filter having an average
openi.ng of 10 to 30 pm, preferably 15 to 25 pm and made of
stainless steel thin wires having a line diameter of 15 pm
25 or less as a filter at the time of forming a film. By this
method, almost all of coarse particles having a particle
diameter of 20 um or more and flyspecks having a long diameter
of 90 pm or more can be removed.
The material of the lubricant particles is not limited
30 butaglobularsiliconeresinandglobularsilicaarepreferred
as particles having an average particle diameter of 0.2 to
3 pm and particles having a sharp particle size distribution
and a Moh's hardness of 5 or more are also preferred because
they are little deformed. Alumina, silica, titanium .oxide,




15 "havi ng an average particle dianeter of 1 to 3 pmin an anount of
preferably 50 to 300 ppm nore preferably 60 to 200 ppm nuch nore
‘preferably 70 to 150 ppmand inert particles having an average particle
‘dianeter of 0.05 to 0.8 pmin an anpunt of preferably 100 to 4,000 ppm
nore preferably 150 to 3,000 20 ppm much nore preferably 200 to 2,500

“ppm <filmt > e of, sthe.tilm the ent nventlonis
preferably 1 J?%&sgépﬁq;ml 985%851% 8?%‘1‘1 rat}-}rﬁ? p%rﬁets Iﬂ:aer‘i il arl y
preferably 2fattiébeprmnavien ahhavbbagbnﬁaﬁtlela-‘?dia’ﬂ@@ér 050 .65 oo tehe

haze val ue rr% becone Iar%% than 4 % the inspection accuracy decreases
and the costPhncrEednay d@%‘?@ab’éoﬁ%*‘?in%éﬂnt AE tWPcREcHOIEs smal | er

than 15 pm the finhghBBEIBERALUNSALSTEEhANLd BalEnED LLaLEILAGY e d'er €Y

making it difficult to renove ef ease.

t he thi cISnes(spnéfeaaleaa/sara, sﬂ.heryhinkglbismbj duriray @r réactlﬂenpﬁd):ﬁrtil'fé ng
filmside, that a | ayer underI%| ng _the adhesive | ayer

preferably 3p¥%d36t%’nn‘6 A Ret¥estey. for¥ exapde mah arﬂifé:jﬁ'f'%:‘dé%%ilﬁ}%/ 5 to

30 % of the t |§,k&§§,§g
t he ot her Iaéllgr@%té?s prefer%blll{/h%%f?lgaég% ﬁgll;rr%%d%? L?F% %%ch%p %

much nore pthe e¢§$)$ yof7 @an @sgi'ex%eaﬂchtahmet oredhotdhi olrnassanWTEiméhEn the
t hi ckness of

t ygr | ari filmsid t e coarse
| ayer is Iar"‘tj%gI ¢ REndsH F/ecfh'hggﬁﬂgr d r’r‘aﬂ"%&o g 3{?‘5@#397:1% 4 -W and
when thaot hi pkeeesabsysnmehéepatbaplas O/areta&dédl £0 VNl h A QRE dy HferiBY
deteriorate and the product vyield may drop. In the case of three (or nore)

| ayers, the iB hmknﬂe%%t%ﬁlt#ﬂéa%rq%ctélq Bkyemdensafel gppedclon, tﬂfer t he
e ho"9, TexhBide b8eBEC  PAEN e 2101 £ A0L L IF dQhdited Lidlieiiors
en the

VWhen the thic SIS sma han 1S Sha and

t hi ckness is IargeAttl‘ea)sEOtl% Iéseeiﬂanﬁde:v.‘ayimg nelye ALVl gerer (B)
<flyspecks> g nunber of fl ecks havi.ng a I%@?c di ameter of 90 15 pm or
more cont ai n®8 the FRE*tTEIEH Rt didm (2) posftalne bpeskmasthelfs on

must ?grﬁo?r%%@%%g?ﬁ ﬁagz}éeiélg;e palfecleT@ehmebrl &€ 1 k¥SPGKInNZY  dMbithd ONY
of preferably 50 to 300 ppm, more preferably 60 to 200 ppm,
much more preferably 70 to 150 ppm and inert particles having
an average particle diameter of 0.05 to 0.8 pm in an amount
of preferably 100 to 4,000 ppm, more preferably 150 to 3,000
20 ppm, much more preferably 200 to 2,500 ppm.
<film thickness)>
The thickness of the film of the present invention is
preferably 15 to 75 uym. It is more preferably 20 to 70 pm,
particulariy preferably 25 to 65 pm. When the thickness is
25 larger than 75 pm, the haze value may become larger than 4 %,
the 1nspection accuracy decreases and the cost increases
disadvantageously. When the thickness is smaller than 15 jm,
the filmbecomes unsatisfactory in terms of stiffness, thereby
making 1t difficult to remove the film at the time of release.
30 As for the thickness of each layer, the thickness of
a layer on the polarizingfilmside, that is, a layer underlying
the adhesive layer (B) is preferably 3 to 50 %, more preferably
4 to 40 ¥, much more preferably 5 to 30 % of the total thickness.

In the case of two layers, the thickness of the other layer




desirably as small as possi bl e because they prevent |light from going
straight and cause a distorted inage. Since the 20 flyspecks are forned
fromf oreign matter, undissolved polyner or coarse particle as a nucl eus,
“it-is preferred to renove coarse particles and foreign matter by using the
above- descri bed nonwoven cloth type filt&r. It is nore preferred to use

| ubri cant i cl i ch t tain 25 t formng th
yspoans Tl tEPetihtd 88 0897 L. Bakd DA ERtaRLY bt R paIRs: or
film (A conépé srefdyasly oro kesssf 4 s esles tB%Eﬁ”ghﬁckﬁggsgB%ﬁ%héﬁ 20

to 50 pmper 0.3 M O the filmplane. <Oientation angle> 3
ori entati on BxbFkness il theelayedean pry stlarizing £lAm stdehetipatsiant

he Tield of ot Saaconaret o peRBer NN v 47 Yl Bate vy B Sk kg ng

film thérehyargeduchay 4 e aisd @blenORhaceHliakyieek 18r shan1eRt£10an 3 g Or der
9 to-obtain a filmhaving an orientation angle of 100 or less, it is
preferred totRed bt yirgdingproperddmsemayofetonirrate andtthelipnaduain of a

i1 m form noyBeBiiey diiey! ol SHCRLEE! 88 PAOLE B3 RECk Y BldLI= e, o0

angle fromthe ransverse) directiron e Ofl 1on’ melh axi s
made by strethhckpeséd gk rtdralsundlagesiayeti bm aviicle bppolsaee tot€les aliad in

| ongi t udi nal _and di i tially is slightl i ented i
2 transver SPIRELETEA £oimy ALAG, 1Fy DOPREREEITas (S0 ok OF itha Ok h |
directiqp 1€nfékhb8sti W& thiel PhiokNBLs Ay 08118y 8% athan £ 1S

considered as 00 . The birefringence f actor of the coextrudeia pol yest er
film(A) is 9 amalblapdowhencthe ddslckifess tiselarpearctimbeappthechdze t he

formof a l =i N it_Ls _punched by inclining one side of a
puncher at %l%% lﬁ%ﬁléegg}rn%ésgﬁﬁi'ng to the orientation angle fromthe

transverse d¢fegspesksp that an end part can be used but a |o0ss increases

toward the end. Wien an apparatus which holds both ends in a width
direction of the fTenHbeERE FlesReshpdravhag canl tratdiaretem 4f |99 such

that thgsw dif g¥f mo2® EbhTadhelen' tHE G HRed polyester £11m of the
present invention must be 5 or less per 0.3 m?. The number
of the flyspecks having a long diameter of 90 pm or more is
desirably as small as possible because they prevent light
from going straight and cause a distorted image. Since the

20 flyspecks are formed from forelgn matter, undissolved polymer
or coarse particle as a nucleus, it 1s preferred to remove
coarse particles and foreign matter by using the
above-described nonwoven cloth type filter. It 1s more
preferred to use lubricant particles which do not contain

25 substances forming the flyspecks in large quantities.

More preferably, the coextruded polyester £ilm (A)
contains only 30 or less flyspecks having a long diameter
of 20 to 50 pm per 0.3 m? of the film plane.
<orientation angle)

30 The orientation angle of the coextruded polyester £ilm
(A) of the present invention is 10° or less. When the
orientation angle is larger than 10° , the £ield of view becomes
dark at the time of inspecting the polarizing filﬁ, thereby

reduclng the detectilon accuracy of foreign matter. 1In order




al nost equal to the wwdth of the filmat the outlet is used, 1in the
heating step to be described in the section "filmformng nethod!, a film
“is formed by setting the treatnment tenperature to a |ow | evel and reducing
t he novenent of a center portion 25 to 1/2 of the usual novenent. This
_novenent is obtai ned from the anount of curvature of a strai ght Iine which

maching i n 1 he 08 never 4 Aavato B Rt MBI ER Shate [ T PRI he

i ke after the iEl prefiseseduttof LG@ Tolme.y3(2(1 AR ditte cdhi e tpdat Sdni ef hi ng
machine. This filmis |let  pass through the heat treating a&ggratus whi ch

has a gri ppef widghcdirpgEdophofnay i foring Maghing. i n &eFsst equal
to the width-gtibheakiib® ahghBe Qut hgﬁdt HePSiH%&?ﬂsaEnZQQ 18 % 24m e AL

this point, it is inportant that at time 10 o he heal treatnment, the
filmshod d vidubl (twansvepsedi td reditdent ioch tthe tdel efi tetct oo madre raxis i S

fornmed, and thg Q?Pgdltlo"eﬁ ar e sg\}e so as_to fhange t he above curved line to
alnost its BPPGi the 94 AegeppTaf Rolyester &1lm whigh gBFr‘bep";‘F‘S of
the both porétﬁaﬁchadcaﬂcqloa@i%waimlordrﬁ“@arm@f@é eairdctfOpor less can
be achi eved along the entire width. However, a reduction In yi eI d caused

by a decli nesﬁgup!ﬂ@éaétlwvisysf(ibghtlmm&ed] imhe mmeven‘p*esdmc)tm t he

Tong bs the 3 ShiEBERLKEREHBEEE AR08 RO PrF S ne RSV ERHE HECH S Lok

<surfacao oughnehe>t fihe e EiAm Iflo&ma-_wd‘raeadr eHgBnegseRaa@lohhengoexis uded
polyester film (A of the present invention is preferably 20 to 60 nm

Wien Ra is sREPPEARCTrRLP2E™ nm Thadinefringenrefactosref éble geextrededo
each ot her, ﬁ’@i&‘égiéeﬁrh?ﬂﬂp?%r)a'l%e#ffﬁ 1}Ra(,emflz WLk gkficiency worsen

and the surface is rea Iy 'scratc 'S Iarger han 60 nm
transparency and Whepetiie &d lvwocan dfe suppmd.ysdnﬂytdmer)rmrdﬁa 1d&e- 1keoi nt
aver age surfggg rog%hiriess Rz _of the filmis preferably 500 20 nm or nore on

the silicone §c PURFROaRPY; dngldining qneyf ¥m 2 (PRPeReH AT of
proj ectiigs aAar aaglen coh¥espdnritg o e Yiti&PREL £ORL §H%ié‘>’§£oﬁefﬂg‘95

extrenely small, thereby making it difficult to renove Imfromthe
pol ari zi ng 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 f£film by means of a gripper and can heat the
20 film such that the width of the film at the inlet becomes
almost equal to the width of the £ilm at the outlet is used,
in the heating step tobe described in the section "film forming
method”, afilmis formed by setting the treatment temperature
to a low level and reducing the movement of a center portion
25 to 1/2 of the usual movement. This movement is obtained from
the amount of curvature of a straight line which has been
drawn on the filmgoinginto a transverse-direction stretching
machine in .t'he transverse (w_idth) direction with an inking
string or the like after the film comes out from the
30 transverse-direction stretching machine. This film is let
pass through the heat treating apparatus which has a gripper
and can make the width of the £ilm at the inlet almost equal
to the width of the film at the outlet to be heated at 200
to 245°C. At this point, it is important that at the time




firm Al though the upper Iimt of Rz cannot be specified, 25 Ranust not be
| arger than 60 nm To obtain the above surface roughness, the above
*lubricant particles nust be added. <silicone adhesive |ayer> The fil m of
‘the present invention has a silicone adhesive layer on the surf ace on the
polarizing filmside. Silicone 30 is reflired to renove the filmof the
present |nveﬁ€|on which is used to grotect t he surface of the polarizing

filmfrom a8aL hgeptments hhe Ll Shanlitrasel AR %|W%“tefl | m
and sili coneaifeée%nacotfr?@farﬂfa&tiemgfs . Vigig%cfzgﬁbgf 8 thd dSlH £ £5hd ©

forma silicone layer. A silicone a ve 11 r thi s pur pose, that
is, a prinmeratreysetiso fag rl:@dch@mgmekheoabbmdedrpeﬂym;nerté|é.lmo§‘l:|e|.1m| mer

| ayer preferab ta ne c lin ent, for | e, roduct
of hydr ol ys@r%gi gﬁ%) ﬁgh% igﬁﬁreﬁt%g%yt %t'??}??mlé‘ %@?%‘&’

wherein ¥ i Sof ¥h8Ybo¥hOpBrteBA%Y 18" @dhceadd Ardl QAP ¥ 1R LAV 4K R
Is a ~direct bond or al kylene group having 1 to 6 carbon atons whic may

be interruptef 19y %laﬁﬁrﬂﬁ@b@éshiéﬁéd)al@gihhalel{mw%b@'ph haloweyver ¢ o

car bon at ons, th I ling.a nc) ude
vinyltriet hoxy%f Lgﬁgfééliﬁly%%{{@egﬁg Pg de%qﬁd’leygﬁ ‘3%?§§§Yil° z
trimethoxysi inegeasy-igl ynedmwr)bflm;kwi aﬁaeﬁrt@éb&hb@aag of a gripper
N-(3(am noet hyI% y-am nopropyl trinethoxysilane, 15

N- (3(am noet RGFY19DLARRME Bisy AHELAPH N%@ﬁ@?égﬁaﬁﬂﬁnd Ay leng agtepe opyl
t th e agent
oo, K805 Tppesteie Sl 180y AL b GRIRLNS, °
N-p- (am noet hgh):fgeamrnughnpﬁlsx ri met hoxysil ane and 20

N- R- (am noet hyl no e di met hoxysi | ane. rinmer

furt éler cont a?/n) a?llﬁﬁ?l?%%)ﬁ‘?fgﬁd‘é’rﬂ Xrﬁ&Fﬁ E?ngnﬁﬁﬁrﬁﬁ & BPgt?Fée’éﬁ:?‘é‘i?‘?'ne

i norgani ¢ papbigb8tern&hfe (AN o’ %e%z@%eﬁfﬂ it HE 6h SO 1p:§éfbf‘&%ﬁf sol
zirconiumoxide 25 sol and silica sol. An alum na sol and silica sol™ are

preferred. CRP %7 60hame, When |Racaswnalte:pamarcapammy thecfdlmesubaces e
15 are apt to stick to each other, whereby the appearance of

a roll and work efficiency worsen and the surface 1s readily
scratched. When Ra 1s larger than 60 nm, transparency and
inspection work efficiency may deteriorate. The 10-point
average surface roughness Rz of the film 1s preferably 500
20 nm or more on the silicone coated side. When Rz is smaller
than 500 nm, the number of projections formed on the surface
of the silicone coated layer becomes extremely small, thereby
making it difficult to remove the film from the polarizing
film. Although the upper limit of Rz cannot be specified,
25 Ra must not be larger than 60 nm. To obtain the abp've suxface
roughness, the above lubricant particles must be added.
<{sllicone adhesive layer> |
The film of the present inventionhas asilicone adhesive
layer on the surface on the polarizing £ilm side. Silicone
30 is required to remove the £ilm of the present invention which
is used to protect the surface of the polarizing film from
the polarizing film. Since adhesion between the polyester
film and silicone is low, a treatment for providing adhesion

is required to form a silicone layer. A silicone adhesive




it ‘pronotes the initial reactivity (dinerization and trinerization) of the
silane coupling agent. The al kaline inorganic particles preferably have a
*large ' 30 surface area and a small particle dianeter. The average particle
‘dianeter of the alkaline inorganic particles is preferably 1 to 150 nm
more preferably 2 to 100 nm particularl¥l preferably 3 to 50 nm Wen the
‘average partjcle dianefer is larger than 150 nm the surface area becones
too snall, ﬁay?ﬁek?ru{:ﬁ}poﬁuapoS onﬁ’%”iaﬁ"g 1she & BRAMeR AT the L9THed
coupling agentthewebéxt2idelNpolyelsdes FHiihe primnmer layer becomes rough
di sadvant ageously. \Wen the average particle dianeter is smaller than 1

nm the surface arBhepsisessleyeri prgEenatly cdrnetalms moslbéne oumhing vi ty
of the silan pl i ent . becones difficult di sadvant ggeously. Th
amount of t h%géﬁéal ‘#ﬁg %%SF‘B&SVC 3 RFPANCES O%;l hY&(}é’?ﬁs&tﬂ faélJ & &@é’%ﬁmf nor e
preferablsy 2répré@Set&abbgedneofothalal kaneseunlivgepdenty e $ivy1

anmount- is smaller 10 than 1 wt% a crosslinking reaction does not proceed
and when t h€TaHBunPPPEY| GFGEP -t REW NS0 FRCUP LT FANGAP tolgndum, |Ricks a

tability, f ' L pjt ' L h ' l.ut i
Tha short plPFeGYHBC or s HhEELRL b dhg falt RGP Roc8 ddlGORE RS el "
15 A priner maptbergnielruuptedbypta anigoagsotpneaamDKPLs kG a2BORY GFsup

al kaline inorganic particles, particularly an aqueous priner coating
sol ution hasP@vpP@of %£006; GaFbOn a%omSerably 5.0 to 6.7. Wen pHis | ower

o _ o . + O . . . . q
than 4. 3¢ the Cat%é!&ific%&%rf@it%s ofe £he df‘.@ér?é‘%!o‘ﬁr?‘igygog gﬁﬁln%ké de 2N

when pH is 20 higher than 7. e coating solutio abl'e” and
a precipit ateingltoietboniysddamet, a ydayd brimedthaxysii ¥ane, adj usting this pH
i's an inorganic apJ'céi such as hgdrochl oric,_acid, nitric acid or sulfuric

acid, or an bt QYR AR¥S trimgihpxrysidpBe fornmic acid, citric acid or

acetic acid.yAmydfaéx by fabeni® Babtheyydihwunkreferred. A surfactant
such as an anionic, cationic or nonionic surfactant may be added in a

requi red amoling (amines thiyh)e- Ycaninoprepy Lt tohmephokysdllaney aqueous
coat ng 130! Ukt PlamaRlc¥ et Yy- dREnSPLAFLARRG D" a1 REYREAYIT 8L 35
y-mercaptopropyl trimethoxysilane. The silane coupling
agent 1s preferably a coupling agent having water solubility
or water dispersibility, such as
N-B-(aminoethyl)-y -aminopropyl trimethoxysilane and
20 N-B-(aminoethyl)- y-~aminopropylmethyl dimethoxysilane.
The primer layer may further contain alkaline inorganic
particles.
_ Examples of the alkaline inorganic particles include
an iron oxide sol, alumina sol, tin oxide sol, zirconium oxide
25 solandsilicasol. Analuminasolandsilicasolarepreferred.
Out of these, a silica sol is particularly preferred because
it promotes the initial reactivity (dimerization and -
trimerization) of the silane coupling agent.
The alkaline inorganicparticlespreferablyhave alarge
30 surface area and a small particle diameter. The average
particle diameter of the alkaline inorganic particles is
preferablyl tol1l50nm, morepreferably2tol1l00nm, particularly
preferably 3 to 50 nm. When the average particle diameter

1s larger than 150 nm, the surface area becomes too small,




30 of the coating solution to 0.5 NNmor less, preferably 0.4 N mor |ess
and pronptes wetting to the polyester film Exanples of the surfactant

“i ncl ude pol yoxyet hyl ene al kyl phenyl ethers, pol yoxyethylene-fatty acid
‘ester, sorbitan f atty acid esters, glycerin f atty acid esters, f atty 13
‘acid nmetal soap, alkyl sulfates, alkyl st fonat es, al kyl  sul fosucci nat es,

t i hlorid d _alk ' lts, Qther additi
dueh o an SHF eHPLT8ntis PEondt Rea et Rt RDEh S L 5hE o Lty ¢
filler, 5 | ufésaniowndtsanhhdbtReksigrasenbrMnedpriimeed 1iafelr Helcomrdat do

not cancel the effect of the present invention. The prinmer coating solution
i s applied t¥Cwse ddisgdven tagaoysdiyesWhenf thenaveriage padtiabe ddlameter

crosslinked igr;gf)‘,[l@e@ t%ra%sil 'ertq,l reg{Fl{%Aaa%’?rse;a gﬁgtollsnfggpg%%/ fg%é?c?:?é’ldeg out

in 10 the gene prinmary coati hg's

pol yesteb fitle wortrdhsobetie headtititProeiiins Qe doupdging Rypd@t el y
fromthe stgt? of producing the film However, in this step, coating is
desirably car¢F¥ReButifhlguitedisagdvanipaectisidy -prevent dust from being

contained in the fildladSukt 06k Bhs BkALIAL (hEWgaRaRl bpag+he RILhgr ably
carried out in the step of producing a polyester~riIm “Particularly
preferably, prefemably tohdbi B wbRkyt moreobrieferahlyer itd 2Pt dbdsedne

side or both sides of.the (gol ester filmbefore the end of crystal
orientation 9% t#e %{110?7% eq %‘bgliz’égﬁn%e‘%f ydtien thismanawite dshemadd e
crystal 10 i ephad 0G4, "¢ ldas 1AM tehehedn' abaqu@b%gegﬁ AREWHA Y

nelting the polyester into a filmformdirectly, uniaxially oriente film
obt ai ned by the camonmy b lamgertthan 30 Iwh¥.n & daatyingidiolalt idredgid®s

ob i _ =i 50 dngidiatalt {drergits
obt ai ned by SHEPEEER: Bdrbhadbr e A REERtbRER RO A PETRR R thR R or so

directions sélatiow fh awsholritopébiaai &t |timy iadead thiel Aubet 068 dharmnd of
crystal orientation by re-stretching in a longitudinal or transverse

direction i MRPEIBRYF. PRALRE®Fequl ar step, 30 the coating solution is
b eLer oAy 2pel oh ghition Ut s uELEE AR LOPOLLI AR ng
agent and alkaline inorganic particles, particularly an
aqueous primer coating solution has a pH of 4.0 to 7.0,
preferably5.0to6.7. WhenpHislower than4.0, thecatalytic
activity of the inorganic particles is lost and when pH is
20 higher than 7.0, the coating solution becomes unstable and
a precipitate i1s formed disadvantageously. The acid for
adjusting this pH is an inorganic acid such as hydrochloric
acid, nitric acid or sulfuric acid, or an organic acid such
as oxalic acid, formic acid, citric acid or acetic acid. An
25 organic acid is particularly preferred.

A surfactant such as an anionic, cationic or nonionic
surfactant may be added in a required amount to the above
coating solution, particularly aqueous coating solution.
Preferably, the surfactant can reduce the surface tension

30 of the coating solution to 0.5 N/m or less, preferably 0.4
N/m or less and promotes wetting to the polyester f£ilm.
‘Examples of the surfactant include polyoxyethylene
alkylphenyl ethers, polyoxyethylene-fatty acid ester,
sorbitan fatty acid esters, glycerin fatty acid esters, fatty




generally 30 wt% or |less, preferably 10 wt% or | ess. The anobunt of coating
is preferably 0.5 to 20 g, nore preferably 1 to 14 10 g per 1 M O the
*traveling film Conventionally known coating nethods may be enpl oyed, such
"as' kiss coating, bar coating, die coati ng reverse coating, off -set
gravure coating, Meyer bar coating, grav ?e coating, 5 roll brushing, spray

gravure coating, Meyer bar o ravide coating, 5 roli brushing spr
ioed alono T RetRT P, TR EnSAeel YL AT RO LT g

sol uti on befsukfobecendatés;r gaadle raargnianmoniunt il dndsants ognged to
the steps of siretchi n% and heat setting. For exanple, 10 the pol yester
filmwhich hatkBtanisesaldted Pihen G Enchds aR apsA siad icadant wi t h

an aqueous SQi ptheiohstS ke t cethdp a
transverse d?rg}éfhigog gﬁdmﬁielgt Qgesg)%b%.lrrs'i %%rgsto ?ﬁreg%crg%i ng SéOIFUt ion is
dried an® thebmhtapt@Emdahitdkddockiing ageat may beanided dar Limdteuwhdb

under -condi tLons accunul at I n_the persqgns skilled in the art. As for
preferred cofi P?gng,anf’ﬁg g?‘?l RE G Ofai e REESaR) (IPVIERLR®R - t he dryi ng

time is 2 to 10 senelgieLmds Wby ST GH Lirseaﬁl%ég Q01808 £1akhge draw

ratiois 3 to 5 tines in a longitudinal direction and to 5tinmes 1n a
transverse 2bhgipetyesteniiim: drdad mnd thenmaRdyf craossdinkedt tetfdml in

the | ongitudfin | LQn heat settin enperature is ., 180 to 2400 C,
and the heatés@f?lg%%fﬁlfc%r@ Pgigg{'of‘%egéc.éﬂ%é}'ngh’f‘ﬂ(n% sc%rfrjf?lg %‘bﬁtf‘hg
filmafter tbregemerdY peifmany ¢Satin§stied,ltRat 1y ctReaap BeKodOLlly S PM
25 The 10 -point_average surf ace roughness Rz of this coating filmis

preferably SBPYHRFLepriclluwhish Han hgerebhondaliy polgatedrand|hedior
et DO Loy £ id SRS BLACNERL O EFTa0 RRRLERLY |
persons ski |l Lrdthist beeprt coEtingx dmpldes litabdan dermiddioetd ibya f¢1edn
s RS RPEER Fau s it FEA baSP b s drckhs i,
nmet hod Wy chriématAbs point of view, coating is preferably carried out
in the step of producing a polyester film. Particularly
preferably, an aqueous coating solution of the primer is
applied to one side or both sides of the polyester £film before
the end of crystal orlentation in the above step.

20 The polyester filmbefore the end of crystal orientation
includes an unstretched film obtained by thermally melting
the polyester into a £film form directly, uniaxially oriented
film obtained by stretching an unstretched f£ilm in a
longitudinal (length) direction or transverse (width)

25 directionandabiaxiailyorientedfilmobtainedbystretching
anunstretched £film in longitudinal and transverse directlions
at a low draw ratio (biaxially oriented film before the end
of crystal orientation by re-stretching in a longitudinal
or transverse direction in the end). In the regular step,

30 the coating solution is preferably applied after the film
1s stretched in a longitudinal direction.

The solids content of the above coating solution is
Qenerally30wt%orless,preferabllewt%orless. The amount

of coating is preferably 0.5 to 20 g, more preferably 1 to




conventional ly accunul ated nethod of producing a lamnated film In
consideration of the thickness ratio of the layers, the lamnated film
*produced by the above nmethod is further 5 stretched in |ongitudinal and
transverse directions by a conventionalié accunul at ed net hod of producing
a biaxially oriented filmto obtain a braxially oriented film For

‘exanpl e, pohgaaz gE?Tar ﬁz%#tgﬂ?ggggggiihruggq_ at a tenperature of nelting

point (Tm O m + 6Bt ai nan-undt'ret ched 10 laminated film
which is then streCohedntdofallyi krswnrcomting metticisiay BeténiFSopéd [T0r e
In a uniaxial dj rectlon Q ongi tudi nal direction or transverse direction)

at a tenperSPGRESILZFGoatigp. iRy ¢gating) die ¢qatingageverseseating,

t enperature p t | r r y 3
times or m)rgfifngg!ﬁ?ﬁfﬁ%f%n%étilgién'dggglegrﬂélg%taﬁgr{a%'oggaqsrtﬁ'rrgt% ﬁgﬂ’

directi orb at ralidmwmhing espra¥gdat {ny, airkhiXe thatingm imprdgnapiownal |y

re-stretched_ i a Jlongitudinal direction and/or_transverse direction. The
total draw raf’acf""frst#‘gf’g g @hi?]ﬁﬂ?yo e j5ied aiBRe oF dpsAmpingbian. (o 35

tines, particul arlyngrgbeyabkirlBie 3@atied@wiith el Tod1A &0 AIANLL at i 0.

The bi axi al Ié oriented fl?m may be further heat set at a tenperature of
(Tg + 70) C t Befrre-thepnd ¢Fbcrvatisl erientationchs dnffe hahdetnttedeced
t er epht hal at t [ | referally carri out at 180 to 235 C.
In the step g? Fglgnls?lgbgt ﬁg %?Fr%??lgiflﬂeaﬁgl é?? |ﬂ§%glif1ﬁ] e HXR™RER ¢ i ng
tenper atiore the pelyést@2F il WREch hdieBeles ErétcRe@r bbb 1 Fudfdd1
shrinkage and to 180 to 210C when there is no problemto achieve a w de

orientation SHhEPELIPNIONGr Coased Wit am amiqqufy S9Htig s guppbiedly 1
to 60 sec. Dypi BOst8RraloVs BL© r@t&‘ﬁé&rig'épﬁfété.ﬁggﬁ%?a&ipgctf&ll a8 1S

preferably applied to one side (1n contact wt ar1zing
the fil m af t Beast settchi bgringathliiengithedcoalt 1tigr eatliutid fordpiedidndone

| ayer havi ng 16 hi cknesg ,of 5 to 0 nmon after the silicone adhesive
layer is dngaFm?ﬂré‘yc85Pisﬁ3'j1?é‘t%d Fé FotTRAtMedd GAnR Be jarmied Qulh) v
coating M t huadeevebaaitebhsCaabmulif@dOifethe persons skilled in the

art. As for preferred conditions, the drying temperature is
90 to 130°C, the drying time i1s 2 to 10 sec, the stretching
temperature is 90 to 130°C, the draw ratio is 3 to 5 times
in a longitudinal direction and 3 to 5 times in a transverse

20 direction and 1 to 3 times when the film is re-stretched in
the longitudinal direction, the heat setting temperature is
. 180 to 240°C, and the heat setting time is 2 to 20 sec. The
thickness of the coating film after the above treatment is
0.02 to 1 pm, preferably 0.04 to 0.5 pm.

25 The 10-point average surface roughnessRz of thiscoating
film is preferably 500 nm or more.
<film forming method)

The polyester film for releasing a polarizing plate of

the present invention can be basically produced by a

30 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
blaxially stretching the £film. This unstretched laminated

film can be produced by a coextrusion method which is a




conditions are the sanme as described above. 5 This silicon |ayer is
preferably conposed of a cured silicone resin coating filmforned by
‘curing a curable silicone resin coating. This cured silicone resin coating
filmcan be forned by applying a coalirfhsolution containing a curable
silicone 10 resin to at |east one side the film drying and curing it

any Teacti o SeiEhFehEREL S SRR AR BRSO ok minEind & JRMEAERY and

exposure to fdimaviol et 15 radiation or electron bean1 They may be used
al one or in conbination. The curing reactions of silicone nmay be

represented by the? comsdRerpFiamotathe Wrkdmness é?@tri(@a@fiid’PﬁZ@Y-eSiﬂm +

A0 5. s TS GG faTh byl oy ehe dudisiethd® 4s Be o

-Si -CH=CH2 +stk&tched in Sl.eﬁbliﬁbﬁiﬁalcahdngrramm i nddtiptDIsE a
radi ati on or el ectron bean1b% CH2 + CH3-Si - CH3
- Si - CH2CH2 CHERRY e REkoRAT £Y 7 ‘Fu‘B'elaB?dcﬂl&@fzd ofinFoducingia Hizeipldy

initiator Arbffé’z'i@é&foLmtﬂlﬁoﬁ’céiﬁQﬁiz@f&lﬁf@ii‘éﬂ%%d@iﬁrﬁe B2\ am 1e,

condensation reaction systemis a silicone resin obtained y carrying out
a condensal|mmlyeateranabetmeémem7anﬂobydxﬂcm@ﬂdﬂdtnaﬂEBMpnnanpnat¢£n1naI

aroap i n ¢ neh et R AR Lms ElE ! (FR CABAT bt pbisenaat vy ahahad ti n
acyl at e 10at al #finatedfOIIm ¥hddh EE0ERbL KEFe t Snéd Il RUBet 1M8s oA MY Of the
silicone resin obtained b¥ t he addition
preferably 3 times or more in a uniaxial direction
(longitudinal direction or transverse direction) at a
temperature of (Tg - 10) to (Tg + 70)°C (Tg: glass transition
temperature of polyester) and then to 2.5 times or more,
15 preferably 3 times or more in a direction perpendicular to
the above stretching direction at a temperature of Tg to (Tg
+ 70)°C. The film may be optionally re-stretched in a
longitudinal direction and/or transverse direction. The
total drawratio is preferably 9 times or more, more preferably
20 12 to 35 times, particularly preferably 15 to 30 times in
terms of area draw ratio.
The biaxially oriented £ilm may be further heat set at
a temperature of (Tg + 70)°C to (Tm - 10)°C. For example,
in the case of polyethylene terephthalate, heat setting is
25 preferably carriedout at 180 to 235°C. In the stepof joining
the £ilm to the polarizing £ilm, the heat setting temperature
issetto225to 235°Cwhenthereisaproblemwithheat shrinkage
and to 180 to 210°C when there i1s no problem to achieve a
wide orientation angle of 10° or less. The heat setting time
30 is preferably 1 to 60 sec.
During the above step, a water-dispersible coating
solution is preferably applied to one side (in contact with
the polarizing £1ilm) of the f£ilm after stretching in a

longiltudinal direction to forfn a sllicone layer having a




reaction systemis a silicone resin obtained by reacting

pol ydi net hyl si | oxane having a vinyl group at a terminal wth
*hydrogensilane in the presence of a platinumcatalyst to form 10 a 3-D
crosslinked structure. The silicone resin obtained by curing by ultraviol et
radiation is obtained by making use of th® same radical reaction as the

general crosgyi ki 0 il rubber_.as the basic type, b
i nt roduci ng gﬂrlligié*rlggsggrfo%p{gn oﬁ‘tml 83|ar§,t%{,r gggi%c’B?ea%@Bﬂ%gg? r?ggyeﬁf oni um
salt by ultrbgiabeedr adited i @datng oRethadeis Abtongmated a4 alteay ng an

epoxy group with the. strong acid for crosslinking, or by crosslinking

t hr ough an %H@If?FEHlYeEEFFgHQbUﬂ-\RBeﬁ mvﬁr%éq;i%nﬁ%ﬁﬁﬂ-angh%loééﬁron
beams have StbRa9RI0RECAZY LHANsHk AY HetloritUldiyand 20 causes a

radi cal crosslinking reaction wthout using an 1nitiator unlike curing by
ul traviolset radi atTivhs dhkicem abdyesiis gmnef ershhy heompo pod Yo rd zairan
degree of 50 %g 200, 000, $referabli 1,000 to 100, 000. ExanRIes of the
curabl e sili&bhicPRETSsinsorElrGT11im formed by ppringmygurablesighicanssg,
-835, -837, £83%n ©83PingS4l, -843, -847 and -847H, X-62-2418, -2422,
-2125, -2492, -2494, -470, -2366 and -630, X-92-140 and -128, and

KS- 723AB, -705F, -7o3%\ curé®@3sili/donandes¥iocadt Bhgnf£imucs |he diverniznd |
Ltd. ; TPR-6701, _.-6702, -67 -6704,,-6705, -6722 -672 nd -6700,

XSR 7029, 305VRRIHAN R HALIRG THIHEARR FERYT I 2sic b e sikiRge02,
-203, -294, réi@n td48: 18888, onédlaidRd of3dne FIAMSPET VAR ari dEidPr ni ng
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

S| LCOLEASE 425 of bk ' iS¢l '

JP- A47- 34447 and J %’"ﬂgg?%é?%e%fﬁ%os %khggg%&ﬁﬂ ?é?gnhaglé-@%%ésrp%sed
herei n neanseahn$ucexedi bgdapyhtéadeiod appsteer paciends appombdrnsatjon (t he
term"JP-B" as us i_.n_neans an "exam ned Japanese 5 patent

d her
publ i cat i on"’;".*"‘I"_?iif’ﬂr'n1a AL tAREy &SGR IANT P IRE G MR TIRebn the
surface 10f tP8aihkionCeRYERELRRdN bR WITARY! mdG Rl mg.a alrd tafﬂ
coating, doctor blade coating, reverse roll Coating and gravure ro
coating nay gembipdtion.
The curing reactions of silicone may be represented by
the following formulas.

condensatlion reaction

20 ~51-OH + HO-Si- - ~51-0-5S1i- + H30
~S1-OH + H-Si- - ~S51-0-Si- + H;
~S1-OH + AO-Si- - ~S1-0-Si- + AOH

(A 1is a lower alkyl group)

addition reaction

25 ~S1i-CH=CH,; + H-Si- - ~S1-CHCH,-S1-

curing reaction by ultraviolet radiation or electron beam

~S1i-CH=CH; + CH;~Si-CH, EZ%P ~S1-CH,CH,CH,-S1-CH;
initiator
30 ' ~Si-CH=CH, + H-S1- —» ~S1i-CH;CH,-Si-
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




10-The drying and curing (thermal curing and ultraviolet radiation curi ng)
of the coating filmnmay be carried out separately or sinultaneously. Wen
‘they are carried out sinmultaneously, the filmis preferably heated at 100C
or- nore. As for drying and thermal curing conditions, the film15 is
preferably heated at 1000 C or nore for BO sec or so. Wen the drying
tenperature is .1 Cor_less and the curing tinmne .is_30 sec or Jess, the
coating fil rﬁ?JsY%%PeEBY%BSiBﬁﬁPEt EF_V,:Lngwﬁe EEdRa it 95PURs At secur ed
with the resydlydinéthies1002hha0(hyhibERNsIaER) havidg e deinfiiiasy Of
the cured silicone resin coating fil'm is not particul argly liTmte ut it

i s preferablgreupsinothesprsanceheli aheoriganidceddn catad ystal(suatelamse
per f or mance e | t and tisfactor er f or mance cannot b O% ned.
hen the ¢ hi ¥ reSedFA8, Ein MO ER L R LR ECEe EaBn i oD Fros ke ng. an
undesi red restihtict@reroduction. For utilizing the release filmof the

present invention, it is formed on the adhesive |ayer of a polarizing

plate, a phase di4%exanpdes the sildd come eesin ebjledaedhy theaddd tinmt e
havi ng an a | a e_S| i u ry. 3 hat_th dhesi ve
| ayer and tﬁgg%tggﬁhs%g?%ggﬂeggegi Eggg)'actg P%g%fq %ngeoo%f%%ihnee%r (Laqygarseea e'if cone

i nto cont actpedlydimathydshoxahsdngpyisg alkenial §ovhp G tesaretmsnal evigiven to
further ill ul?téate 19 the present invention. Physical property values and

char act er i st?¥apPgpRAL1aRe 1n) thRPIRERRFR Afnddmtd bRk catady st ta famm

eval uat q@¢ i N3 FCHOLH8Ece1 kbR LReubeLLeWM Ng nethods. S (1) haze value The
haze value of the filmis nmeasured in accordance wth JI'S P-8116 using the
haze neter (NDH 2The o$iN eeoe Menkhoketaiwed dauringl byl e teneat dueddlte ton
criteria are follows. . O: ha valuye of 4 % or less 1Q.X. .haze val ue of
mor 6t han 4 5ASOPLERE qurt R R kBhcdRaTied of shie 1S FARLARLIHAGHPR t he
f: el d of Vi essithe Gekte B kebd DLk Bn§ 6B £11166n & FPhFert ad NG sk dY

al i gni ng

basic type, by introducingan acryl group and opticallycuring,
15 by decomposing an onium salt by ultraviolet radiation to
generate a strong acid and cleaving an epoxy group with the
strong acld for crosslinking, or by crosslinking through an
addition reaction between thiol and vinylsiloxane. Electron
beams have stronger energy than ultraviolet radiation and
20 causes a radical crosslinking reaction without using an
initiator unlike curing by ultraviolet radiation.
The curable silicone resin has a polymerization degree
of 50 to 200,000, preferably 1,000 to 100,000. Examples of
the curable silicone resin include KS-718, -774, -775, -778,
25 -7794, -830, -835, -837, -838, -839, -841, -843, -847 and
-847H, X-62-2418, -2422, —2125, -2492, -2494, -470, -2366
and -630, X-92-140 and -128, and KS-723A'B, -705F, -708A,
-883, -709 and -719 of Shin-Etsu Silicone Co., Ltd.; TPR-6701,
-6702, -6703, -6704, -6705, -6722, -6721 and -6700, XSR-7029,
30 Y¥YSR-3022andYR-3286 of ToshibaSilicone Co., Ltd.; DK-Q3-202,
-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




the polarization axis direction of an analyzer with the 15 hori zontal
direction of the sanple. The field of view remains dark when the
orientation angle is 00 and becones bright in other cases. By rotating the
sanple, the field of viewis nmnade dark. The rotation angle is the
orientation angle of the sanple. The eviBuation criteria are as foll ows.

20 0: orientafio gl f 10 or less.. X .orientatio e of re than 10
(3) birefri ngéhbg't%;ct g?"?“‘l'ﬁf)gei%esaﬁﬁﬁ flf"éférﬁég(ab}e? &Eéa ‘ﬁr:%l"f"é"f'zr aeeidfe B ndex
(nx) in thesa+gdoh1di megt alBoObet Gl (Fhang et il 1ACtdsv i ddil e redt (NY)
in a direction perpendicular to the above direction of the filmat visible
li ght (% = S8%9aR&PEMmnEnaKRanbsef R lighed Japenesedpatent aipe lisid tuaniy

expr essi on. ' ri c r T - (oY)n (4, f1 ecks 30 A
sanple is pl c%éb%énﬁ{' hej%gﬁf\a%sfz?l%tg(&p%gfgié% %ﬁngp%ér a?’guas'a“h%%is‘]pr?é’ad‘%stﬁface
| i ght sodr cepatenssppbllacatibg"pl.ate and nmagnifying gl ass and observed.

When the field of viewis nade. dark by rotating the sanple, flyspecks are
seen bright. The TRfMM &her phepekireddidd eone xesdirarpatings R or

more 20 - per +fle ut de b1 2310 ddiyRPhical by SOIRACLon {1 R OF
criteria are as follows. 0: 5 or less T yspecis havi ng a ?ong ATt 6 of
90 pm or noseches taBcodtiny, darombladé cpatdngs hewerge sollar®atifangt er
of 90 pm or urface i)%g hness a. center |ine surface

mor e _per 0.3 g& 5:5) i
roughness ( RAYCTHEYPHRt £ Q3 1ag, fa¥e S8 filmare neasured 10 by
a surfaqe roughnesshgud®ridPUre emrihyA(( She FRAKYOcoRL AL St It radildhdr and

the average of the neasurenent values is calculated as the surtace

roughness of *adéationrf aueing) of- fbencoardngyd sl frae beoapmeiesd (&z) The
o Free! TooBapasEReRt bhBuRIBSRROINY. R ek 3. R Esol
average rougbtmaitahebhieig, the film is preferably heated at 100°C or
more. As for drying and thermal curing conditions, the film
15 1s preferably heated at 100°C or more for 30 sec or so. When
the drying temperature is 100°C or less and the curing time
is 30 sec or less, the coating film is not cured completely,
whereby durability i1s not secured with the result that the
coating film may come off. |
20 The thickness of the cured silicone resin coating £ilm
is not particularly limited but it is preferably 0.05 to 0.5
pm. When the thickness is too small, release performance
deterilorates and satisfactoryperformance cannot be obtained.
When the thickness is too large, curing takes time, thereby
25 bringing an undesired result in production.
Forutllizing the release £ilmof the present invention,
it 1s formed on the adhesive layer of a polarizing plate,
a phase difference polarizing plate or a phase difference
plate having an adhesive layer on one side in such a manner
30 that the adhesive layer and the cured silicone resin coating

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

Examples

The following examples are given to further illustrate




I s'taken as Rz. That is, the 10-point average surface roughness can be
obtained fromRz = (Hpl + Hp2 + Hp3 + Hp4 + Hp5) - (Hvl + H2 + Hv3 +
.Hv4 + Hv5)]/5. 20 (6) average particle dianmeter of particles a. in the
case of primary particles This is rreasurg% using the CP-50 centrifugal
particle analyzer of Shinmadzu Corporatioh. A particle dianeter equival ent

to 50 mass pgr&ehtekenteid cunul ative curve 25 of the particles of
each di aneter ang tefti{enam)uPl"tu-ltctE e?‘e'of cal cul at ed based on the obtained

centrifugal sedi nePhp$siocal prwpertandalaksambcharacboytstiemgpartides! e
di aneter (re to "Particle Size Measurenment Technol ogy" issued by Ni kkan

Kogyo Press, 5’3%?*‘24%2&??%%???%@%.qur? 2 8red FndRyHER Eeegin

particles WigBchb@ahBg' kithNenBaoialhm AR ae | ubricant are secondary
particles formed by the aggloneration of primary particles, the foll ow ng

met hod i & uséll) bbazeswailbe average particle dianeter neasured by the above
met hod may be smaller 21 th t he_act ua verage particle dianeter. A
super thin piece %ﬁ%iﬁﬁzﬁ Y?a'lﬂ_c‘,?n%gst ? %’Oﬁ“rﬁ‘:ﬁﬂ'}? '%re?:‘fijdheﬁ"‘fﬁ?%‘!?%n i s
cut out frowltheIis PBILDeLaLANIhE hez@Rbtee! @DH-2 PPSENY PpoItH T AL s of
particles (secondary particles) through a 5 transm ssion elpectron

m croscope (Kegyex&Rpleltdem Thooexalypatipao cridieriat axemagnifoldawson of
X10, 000. Usi ag, this hot om ¢rograph, .the circle area-equival ent di aneter
of each of ?0%%%r€?£?%s°$sgn%agﬁr &858si ng an i mage anal yzer or the

i ke to1@bt adh,; smazebesl @y esfdfoparl theheqdkanet er as average 10 secondary
particle di ameSer. The identification of the type of particle can be

carried out b¢)tRE1IGHEALLCH: PRIL8nal ysis of a netal el enent by SEM XMA or

| CP. The average pghiRgYa Méfﬂ@tg&ﬁg@?&%éc?oﬁ@a%ﬂ(feq_’iie'lda8§0\rrg%{3c:t?%wth

the method of measuring average secondary particle di anmeter exce at 15
t he magni f i caefleraxk withant @ samphe el éite sampi e destmper t 6d b 1dI ing o

5002 0 i DA B AR Al e e AR R
15 horizontal direction of the sample. The fieldof 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 evaluation criteria are as follows.
20 O: orientation angle of 10° or less

X : orientation angle of more than 10°

(3) birefringence factor
This 1s a difference between the refractive index (nx)
in the width direction of the film and the refractive index
25 (ny) 1n a direction perpendicﬁlar to the above direction of
the £film at visible 1ight (A = 589 nm) and an absolute value
obtained from the following expression.
An (birefringence factor) = |(nx) - (ny)|
(4) flyspecks
30 A sample isplacedon the polarizingplate of an apparatus
having a surface light source, cross polarizing plate and
magnifying glass and observed. When the £ield of view is made
dark by rotating the sample, flyspecks are seen bright. The

number of flyspecks having a long diameter of 90 pm or more




20*values is obtained as the thickness of the film (8) nelting point The
nel ting peak is obtained by the 910 DSC of Du Pont Instrunents Co., Ltd.
at a tenperature elevation rate of 20C/ mn. The anpbunt of a sanple is
about 20 ng. 25 Exanple 1 Polyethyl ene terephthalate having an intrinsic
viscosity (orthochl orophenol, 35C) of 0.886 was polynerized wth dinethyl
terepht hal ate and ethyl ene glycol in the presence of manganese acetate as
an ester excR&Ade Tat afyhe sgeamf theslanpde acdommtegact The evahiatotaance
Q,di ng germani um oxi de as a pol ynerization

with a commekxﬁeeisda%t ggd £ 13

catal yst, phosphorous acid as a W zer, 0.005 w* based on the polyner

of globular ©{isae Pess i £l PSpders WaRrnGVE P88y PBhhdEeE &'faé"@t&@ &
1,200 nm 0.2 wt % based on,the polyner 22" of globular calcium carbonate

havi ng an av@PE8ePBEr 03l @ dianeter of 600 nmand 0. 1 w % based on the
I ahum | n rage rticle diappter. of 400 nm as
Plby 1 cants. e o RSP e RS Wi blRS € Fote iTaoret derfdierr ot s

170C for 3 hmare, pemwppl.Bedi?i nto an extruder, nolten at a nmnelting
t enperature 295 ¢ filtered with a nonwoven cloth type filter having an
aver age open?%é SPrgﬂcﬁnFQH(?Wé of stainless steel thin wires having a

line di anet eg, ObehdeRML1nd"GuHadelebd térgpr f ace layers of a
T-shaped three-layer 10 die. A polyner d[’)rﬁiegpsg’(r)e(gziy di luting lubricant

particles with a PBbeyfrentoandi neay swurfabescafitthe £illmsird e asmtend

t her eof S o] .. Table 1.was supplied.into another extruder and

ext r uded (?r oﬁ?t%q"#‘ta@?ﬁ iuglhé'elsgyIQEESF E%Iér %%glﬂpsﬁgpgﬁky?rﬁ*@éﬁ#%r di e
under the sage.gondidti)oandashée S idRfé JOUhe MeddifeddiEerdfyses P! ten
product was extruded onto a rotary cooling drumhaving a surface finish of

0.3 s and a S@lfddatedepfeitiieysurdface) roughnarsiof #achssurstated film
consisting gf 1§

t hi ckness of 534 5%%539%‘1’%@'[ ug S(%f%?r?é?oaﬁt{n%e%ﬁ%%nfi Ih%\/:/vgg Sr te?ﬁlglat ed
at 75C and stretchbe $orSabetioevghhessesnat five sipegiesd! peIntantipl ,
hi gh-spe&}d rﬁlpE?ngg,hﬁghi, nﬁp%tgngngi\irgf{gvrveegthggjt.rﬂs (Hvl, Hv2, Hv3,
Hv4, Hv5) are measured and the average roughness of these
1s taken as Rz. That is, the 10-point average surface
roughness can be obtailned from Rz = [(Hpl + Hp2 + Hp3 + Hp4
+ Hp5) - (Hvl + Hv2 + Hv3 + Hv4 + Hv5)]/5.
20 (6) average particle diameter of particles
a. in the case of primary particles
This is measured using the CP-50 centrifugal particle
analyzer of Shimadzu Corporation. A particle diameter
equlvalent to 50 mass percent 1s read from a cumulative curve
25 of the particles of each diameter and the amount thereof
calculated based on the obtained centrifugal sedimentation
curve and taken as the above average particle diameter (refer
to "Particle Size Measurement Technology" issued ‘by Nikkan
Kogyo Press, pp. 242-247, 1975).
30 b. in the case of agglomerated particles
When the inert fine particles added as a lubricant are
secondary particles formed by the agglomeration of primary
particles, the following method is used because the average

particle diameter measured by the above method may be smaller




having a surface tenperature of 800 C 15 nm from above, and a coating.

sol ution containing the foll owi ng conponents as 25 a silicone adhesive
‘coating was applied to one side of the stretched filmin a |ongitudinal
direction to ensure that the thickness of the coating filmshould becone
40 nmafter the follow ng process of drgiing and stretching in a transverse
direction. The coating solution used was an aqueous coating 30 sol ution
cont ai ni ng 8%hgarthe pgtugilgitendge periticdecbiameéer. A super thinpiece

cgent (19 SHADAKY QVALLATEL DOV SRR SORTa L O ol horgenL e

particles (2 Ispersion o

di ameter of Gutmfaoth aheHsdf1nd dontalirthrid 12 tSa b1 ¥8b SN o 05bSe FPQI ONi C
surfactant 23 épol yoxyet hyl ene nonyl phenyl ether) and having a pH of 6.3

whi ch had be8d938M8<ad@snPicPattd e . (sarandanerpartitcies n tiasoegppii ed

to a stenger et . | ' verse direct] t
1200 C. r\";5 Tﬁgag%tﬁl éisﬁgg%gélai%%a |§13 c')nr%'lc%axlndtgeh}ée?l%%ﬁwf%m&@?'%gwf or
5 sec to obt a@fnJ&EO3S Ld.t)hiatk abinmgralficatiantet Do yeso er udidgntnadl e 1
shows the final .thickness of each |ayer excluding the coating |ayer of the
Filmand t hePROERLGFOTTAPE  oERS ff-usha PEPS - ATHANRLER LA kARS R OE oAch

lubri cants added,©0ocpah-tilcawg .15Tm$&$%e&%%£xﬂﬁ%Lﬁ%w%%t%ﬁof a

sanple obtained fromthe center portion In e
obt ai ned fil thedslkshbonbitaintenumbet ayerhgegd et Xolé Atambitbassverage

sati sfactpry_i Il _the characteristic properiies,. 15 Exanples 2 to 4 and
Conpar aflld\ae E)?gr?% gg&’lp?{)@gcg%l‘@ﬁ%ﬁe’?'i I ﬁ%‘eoiaﬁBHEi"ﬁ?FéﬁB e tBEHEYRS at e
were fornmedofnpabeisdgecai e lcaridi buBhetie &@aﬁ@ff‘a@f@g@rﬁa $04fs each
conparative exanple, as shown in Table 1, the thickness of eac JFayer and

the conditioR$ FoF‘eﬁEEI! Agemabti BAnEEMakMA20T dIEPer chiRe AVeragerprimatytic
Beanpl e 1 aPianas ahangher 1Tpeifradth HBobiBatcs 1itnctipaarned
direction of ofteasuting laveragesecoadargnpihei ¢ b6 didndtutt eikBepti thst of
the preﬁﬁpt Eﬂgeaggggfiggkighegfaglt%ggs&fggiggngfégfrgﬁ-microscope is
X100,000 to X1,000,000.
(7) £1ilm thickness
The thickness of the film is measured at 100 points with
an external micrometer and the average of the measurement
20 values 1s obtalned as the thickness of the film.
(8) melting point
The melting peak is obtained by the 910 DSC of Du Pont
Instruments Co., Ltd. at a temperature elevation rate of
20°C/min. The amount of a sample is about 20 mg.
25 Example 1
Polyethylene terephthalate having an intrinsic
viscosity (orthochlorophenol, 35°C) of 0.65 was polymerized
with dimethyl terephthalate and ethylene glycol in the
presence of manganese acetate as an ester exchange catalyst
30 and a polymerization reaction in accordance with a commonly
used method by adding germanium oxide as a polymerization
catalyst, phosphorous acid as a stabilizer, 0.005 wt% based

onthepolymerofglobularsiliconeparticleshavinganaverage

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




U jJoONHNH NH roo 1110 100011l 000 +Jr 1 camU ~~eN N O QCeN IQd" N1l
"HOOO ¢coO000000 | 41 P Q0' i Nr-1 HNr- ANNHt oHr i N - POO' O0' ONO >100000C; 0C;

~ 0000000

10

15

20

25

30

roropUr o~U0. OUcoaUro.0U(d auit.OUro0,0 p ~,NUo ri O I'rl O II

22

- of globular calcium carbonate having an average particle

diameter of 600 nm and 0.1 wt% based on the polymer of alumina
having an average particle diameter of 400 nm as lubricants.
The pellet of this polyethylene terephthalate were dried at
170°C for 3 hours, supplied into an extruder, molten at a
melting temperature of 295°C, filtered with a nonwoven cloth
type filter having an average opening of 24 pm and made of
stainless steel thin wires having a line diameter of 13 pm,
and extruded fromboth surface layers of a T-shaped three-layer
die. A polymer preparedby diluting lubricant particles with
a polymer 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 above T-shaped
three-layer die under the same conditions as described above.
This three-layer molten product was extruded onto a rotary
coolling drum having a surface finish of 0.3 s and a surface
temperature of 20°C to obtain an unstretched £ilm consisting
of 70 pm, 394 pm and 70 pm thick layers and having a total
thickness of 534 pm.

The thus obtained unstretched film was pre-heated at
75°C and stretched to 3.6 times between a low-speed roller
and a high-speed roller by heating with one infrared heater
having a surface temperature of 800°C 15 mm from above, and
a coating solution containing the following components as
a silicone adhesive coating was applied to one side of the
stretched film in a longitudinal direction to ensure that
the thickness of the coating film should become 40 nm after
the following process of drying and stretching in a transverse
direction. The coating solution used was an aqueous coating
solution containing 83 parts by weight of a silane coupling
agent (y-glycidoxypropyl trimethoxysilane), 2 parts by weight
of inorganic fine particles (20 % dispersion of a silica sol
having an average particle diameter of 6 nm and a pH of 9.5)

and 15 parts by weight of a nonionic surfactant
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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 120°C.
5 The obtained biaxially oriented film was heat set at 200°C
for 5 sec to obtain a 38 pm-thick biaxially oriented polyester
film,
Table 1 shows the £inal thickness of each layer excluding
the coating layer of the film and the materials, average
10 particle diametefs and amounts of lubricants added to each
layer. Table 2 shows the evaluation results of a sample
obtained from the center portion in the width direction of
the obtained f£ilm. 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
Polyester films of polyethylene terephthalate were
formed in the same manner as in Example 1. In each example
and each comparative example, as showninTablel, the thickness
of each layer and the conditions for adding lubricants ére
20 different. The characteristic properties of the obtained
films are shown in Table 2. In Comparative Example 1, a sample
was obtained from an end portion in the width direction of
the film. It is obvious from the results that the films of

the present invention satisfied all the requirements.




A O

1

r-1,~rl

4)
U LAl A19

ro~,~rlriINlp r~ U

ri

N ~yr-|

ri

.r

24

t ~

N HV-4 N 1-1H 4)

| ncoCOcoco MM A NVMWM r - ~

NNH Nr-I
N r-1ri

r-1

CO Co O

r-i

4)

oTdurexy oATleIedWio) : - XH*D oTdurexy : "xj9

- - - o 009 00¢CT
- - Z2°0 qaq - 23ruoqIeD UTSsSaI 8¢ - - 8¢ P XHAD
- - TI0°0 =] umTOTeD DUODTITTS
- - - o 00¢T
_ - - q - - ursox 8¢ - - 8¢ € XD
- - 1°0 e QUODTTTIS
- - - o 009
- - - q - - 93euogqIed 8¢ - - 8¢ CXHdD
- - GC°0 B umToTeoD
- - - o 00LT
- - - q - - BOTTTS 8¢ - - 8¢t T°XAd°D
- - L0 0 ] snoxod

TI°0 c0°0 I°0 o 00¥ 009 00S1

c'o vo"0 c°0 q 231rUOqIED UTSoX Gqc S ST S ¥ XA

rUTUMTE _

T0°0 0 T0°0 e unToTed QUODTTTS
- - - o 009 00<CT

c°0 ¥0°0 <0 q - 23jrvuoqIed utsox 0s S oy S € "XJ

T10°0 0 T0°O e untTotTed QUODTTTS
- ¥0°0 T°0 o 00% 009 00ct
- 80°0 c°0 q euTUNTE 9jevuoqaed UTSox 8¢ - €€ q XY
- 0 I0°0 e unToTeo QUODTTTS

I°0 c0°0 TI°0 o 00%¥ 009 00cT

0 ¥0°0 [ q 23jruOqIed utTsal 8¢ q 8¢ 1] T XH

pUTUNTE
T10°0 0 10°0 L= untToTed QUODTTTS
D I9heT | g a9heT | ¥ a9keT o q =] SSOWMOTU] Te303l | DIoAeT | g1oheT | v a0iet
_ (um) TJojaumeTp oTorlIed abexoar/
($3M) jueODTIQNT JO JUnOWR 1UedTIqQNT JO TeTIoleu (url )
jueoTaIqnut SSOUOTY] WITF

N NWNU O OQU rn

~
"

~H HQH ~ON r-|

0
\NUNC)UNN N d)

1 9TqelL




~-ro as COMIA ~~INM"rillll Al!l)I!)toco co co co MMM HNMH' W WM& UUUU
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"Ex. 1QQ0 Ex.2Q00 Ex. 3Q00 Ex. 4000 C. Ex.10XX C. Ex.2X00 C. Ex.3X00 C. Ex.4X00 A
siticone resin coating solution having the following 5 conposition was
.applied to the coating |layers of the biaggally oriented filns of above
Exanples 1 to 4 in an anount of 8 g/n2 (wet) , dried at 1300 C for 30 sec
and cured to obtain release filns havwlaea oating filmthickness of 0.24
pm

haze value orientation angle Flyspecks
Ex.1 O O O
Ex.2 O O O
. Ex.3 O O O
Ex.4 O O O
C.Ex.1 O X X
C.Ex.2 X O O
C.Ex.3 X O O
C.Ex.4 X O O

A silicone resin coating solution 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°C for 30 sec and cured to obtain release
films having a coating film thickness of 0.24 pm.
<composition of coating solution)>
10 curable silicone resin (KS847H):100 parts by weight
curing agent (CAT PL-50T: Shin-Etsu Silicone Co., Ltd.): 2
parts by weight
diluent: methyl ethyl ketone/xylene/methylisobutyl ketone:
898 parts by weight
15 A polyester adhesive tape (Nitto-31B) was affixed to
the release surfaces of the above release £11lms, a 5 kg pressure
roller was rolled back and forth over the tape, and the release
films were left for 20 hours to measure the 180° tape adhesion
of the films. The films had an adhesion of 9 g+2 g/25 mm which
20 means that all the films for releasing a polarizing plate
(release liners) had satisfactory release properties.
Accord:l:ng tothepresent invention, therecanbe provided
a film for releasing a polarizing plate, which has a small
orientation angle, excellent transparency and high winding,
25 lamination, inspection, release and transportation work

efficiencies, and the industrial value of the film is high.




<conposition of coating solution> 10 curable silicone resin (KS847H): 100
parts by weight curing agent (CAT PL-50T: Shin-Etsu Silicone Co., Ltd.): 2
*parts by weight diluent: nethyl ethyl ketone/xylene/nethylisobutyl ketone:
898 parts by weight 15 A polyester adhesive tape (Nitto-31B) was affixed to
the rel ease surfaces of the above releas26filns , a 5 kg pressure roller
was rolled back and forth over the tape, and the release filnms were |eft
for 20 hours to neasure the 180 tape delBMB®n of the films . The filns had
an adhesion of 9 g2 g/25 nmwhich 20 neans that all the filns for rel easing
a polarizing plate (release liners) had satisfactory rel ease properties.
Accordi ng tolthe pkédaxtialiyeoriented iperlyarred €l pmetiddtconptikesf @)

rel easing a gol ari zi dg%%ie, which_has a small orientation an%lﬁe#

excel lent tr ﬁ?ﬁéﬁtﬁfg% e nfhdmiichcraprisesHt L1easbivoi lWer®l ease
and transpor [ I$d angl 8s., ' | t film
I s high. %26 lt%:ﬁl ?\)/glal% kr%:?lia‘%(icgfl ?ygors?e%\tégg %g?yéég?éa?ié??éng:y [ ::an o?rpér]'lieses
(A) a coext}Oderr petsestasyd fdomhadiniscb ornpesseflmspeehsthavwbngayekang 5 has

a haze value of 4. %or.lgss_and an orientation,angl e of 00 or less,_ and
contains 5 o‘?g?rgggeﬁ ?/gpg@k%mh%l\'/i"h%reaqeoﬁg)'3di"'an§?e€h%ff59%“%]r%‘?emﬁ’bd per

0.3 n2 of thesjiansplaBeneaddnesBired 1giyieirC TG Whd BRile fOF NEge ON ONe
side of the coextruded polyester film(A) and (C) which is used to rel ease

10 a pol ati zFP@Xpruded polygster Ehlar (&) and (C) wikiah hstused bextelarse

pol yestqry, fil ri at least two |ayers contains only 30 or |ess
flyspecag ha%iﬁgig*Fg%gdezgéfér of 20 to 50 umper 0.3 15 nR2 of the film

pl ane. 3. The filmof claim1, wherein the birefringence factor of the
coextruded pgl yester film (A conprises, at least two layers is 0.012 or
h

less. 20 4. Fhe fiTRPdtLED AImCLalhdr sVRETR&DSEHRE BT GrokyRSter
adhesive | ayg{1mBl a9l cohpfre08%t 4HIEL 0P| ¥FSt PAyEts eéhRal®S only 30 or

less flyspecks having a long diameter of 20 to 50 pm per 0.3
15 m® of the film plane.

3. The £ilm of claim 1, wherein the birefringence factor
of the coextruded polyester f£ilm (A) comprises at least two
layers 1s 0.012 or less.
20
4. The film of claim 1, wherein the surface devoid of the
adhesive layer (B) of the coextruded polyester film (A) has
a2 center line average surface roughness Ra of 20 to 60 nm
and a 10-point average surface roughness Rz of 500 nm or more.
25
5. The £ilm of claim 1, wherein the surface of the adhesive
layer (B) has a 10-point average surface roughness Rz of 500

nm or more.

30 6. The £ilm of claim 1, wherein the layer underlying the
adhesive layer (B) of the coextruded polyester £ilm (A)
contains inert particles having an average particle diameter
of 1 to 3 ym in an amount of 50 to 300 ppm and inert particles

having an average particle diameter of 0.05 to 0.8 pm in an




a center line average surface roughness Ra of 20 to 60 nm and a 10-point
average surface roughness Rz of 500 nmor nore. 25 5. The filmof claim1,
"wherei h the surface of the adhesive |ayer (B) has a 10-point average
surface roughness Rz of 500 nmor nore. 30 6. The filmof claim1l, wherein
‘the layer underlying the adhesive |ayer2{B) of the coextruded pol yester
film(A contai nﬁoi ﬂeié particles having an average particle dianeter of
1 to 3 um i n*8R"3hofht 18P 58 £00880PBPm and inert particles having an
average particle dianeter of 0.05 to 0.8 umin an 27 anount of 100 to 4,000
ppm 7. The filmof claim1l, wherein the coextruded polyester film(A) has
a thickness 6f 15 The #5llmmefacdative 1|, ayberehdethe icupt e dgivdsiestdmyer

B) has a thj f 3 50 % of t b cknes f the coextruded

bol yeater f1TETAR) Bos FbRs pRaFas of 1f o s iLARR e LoRer enirr iode (o)
cont ai ns 5a ptREUsdhe@s1vydLaL s SBPf hasShl BNEcKREBL| 8 80eHts0 1D JERRsent ed
by the follow ng formul a © Y-R-Si-(X)3 (1) wherein Y is a vinyl group,

1):
epoxy group, thhrkpegeoop ghenﬁpéaﬁtﬂf@de@ podyemter £idim d&) bond or al kyl ene
group having 1 to 6 carbon atonms which may be interrupted by an am no
group, and 15 X is an al koxy group having 1 to 6 carbon atonms. 9. The film
of claim1, ®hereiThéheilhi 6Enesaimf 1t hghadbesi the laapRisitR) laydd: QB)Yo 1
pm 20 10. Afilmfor releasing a_polarizing plate, conprising the

bi axi al |y orFeRt@UNpot RWRABICY 9fmbgdrolyishsi odng &llene ARpling &gamh ned
on the a@hesi¥prea¥fteldBbyOtnbNeoi1dwidly oA g ) Pol yester film

Y-R-S1-(X); (1)
wherein Y is avinyl group, epoxy group, amino group or mercapto
Qroup, R 1s a direct bond or alkylene group having 1 to 6
carbon atoms which may be interrupted by an amino group, and

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

9, The filmof claiml, wherein the thickness of the adhesive
layer (B) is 0.02 to 1 pm.

20 10. A film for releasing a polarizing plate, comprising the
bilaxially oriented polyester film of claim 1 and a silicone
layer formed on the adhesive layer (B) of the biaxiallyoriented
polyester f£ilm.




