CROSSLI Nl CABLE, CELLULOSE ESTER COWPCSI TI ONS AND FI LMS FORMED
THEREFROM Fi el d of the Invention The present invention is
broadly Cqﬂg%&ﬁﬁgm tth novel, crosslinkable, cellulose gqRAsIslobALS
useful for formng tilns for use in polarizing plates and ot her
optical devices. Description of the Prior Art Cel l ul ose ester
films have been used for a variety of optical applications. Mre
recently, cellulose esters have found use in liquid crystal displays
due to their unique conbination_of trans arenc good surface

smoot hness, optical i SBOSSHE %&EOEEL Oﬁg#@t @lReCQ SIS ni ssion
rate(M/TR) Cel | ul ose ester IT tective filns
for polarizing plates, optica orrpensatl on fi s ase retarders),
substrate filns for other functional filnms, and as various ot her
functional fil ﬁ fg% anti-reflective fi I ms for plasnma displays,
films for organf&Cd SN nescent  di spl ays) . For nmany years,
sol vent - cast cel | ul oB® grésedGayation {5 dromlPenerBeERith §6€k] aSos8linkable,

phot ographic fil m support due to the tough, flane retardant nat ure of
these mat eri al scellniogp earanpsitiops uiefy! fercformiag fiimsyior BN RPHEF S Bl 284
protective | ayelf.09fipalsasib&er el ements for LCD applications where
its physical char actperl stics and the dinensional uniformty and
surface quality inparted by solvent casting have nade cell ul ose
triacetate the ]élrst chai e];lflor many optical filns. Despite the
excel l ent optic FSGBP%%‘? % ¥ %ol vent - cast, cellul ose ester films,

envi ronnent al COHCGr@élu%@@@éteﬁﬁlhﬁé@lﬁieﬁbdéﬁﬁyﬁ%t QMIetyyoﬂb@ﬂdallaﬁoHcE@ons
casting of the filns have created a need for new net hods  of

manuf act uri ng tMergiepepely, qstulpes estermaye found vse nliquid dyssplskisplays dugigs
been reported i SRR es D Bptical
nmel t - cast becau@gﬁ?ﬁg%gqr{ﬁ@ﬂ%m%ﬁf% %ge Its decorrposftl 2

t enperat ure. Asmétmpysmid\,{@lnrmtmstshmg va;pfor traiskmstsmaaﬁer(l\/%ﬁi)at(bﬂubmsters
solvents suitab) e f.or strl‘%‘m aebenfo

acceptabl e than atvﬁémﬁ’gr]i’\t?g Eisé’ lgp%pg'%ﬁ’e‘)rpﬁllc?lfo{ngﬁs {]%Pnd

envi ronmental | Yﬁhﬁkf(?he%B%thers) substrate@llﬁs ﬂ)@%ﬁiefﬂﬁﬁct\i@m fiBnsC MseaRbYE
elimnate the need for solvents is to nelt cast a therrrally st abl e

pol ymer such asotheijqationstfdme (e &y aphieRagtive &Yms fos glasaa displays, fijpeioss
pol yner is used rg%ﬂm%&*%%hgc%’t&léﬁﬂ nuf acture of supports for
e I'ms suc fi i [

phot ogr aphi c she as Xx-r films and graphic arts fil ns.
It is not suitable, Fowewngmyeart,eplvasropsticelindesedfiacepttd Glals Have besn used as a

including roll filns for_amateur cameras. In thi se the ester
film devel ops cRRACPhICHsupRost d%tgﬁﬂ%?ﬂ% %ﬁﬁ‘ef‘%ﬁrﬁﬁlnﬁ&%@y

Cel | ul ose tri acgh@tiflsahagitieRis] fRsetaY flmyhe mlwmd@aﬂﬁt@u@@r@@b af
anount of core set is desirable), but when the cellulosic film

exposed to noi sealarézet plemeiip fordCTY peplingtinns pilpreiits phpsigal Plaﬁiwéerﬁrw&ﬁnﬂ@w
| axed and th hes: Ii’ﬂt
(r)ﬁ ?)ﬁg O?Rer h:crl%hH1 ﬁé}]gﬁlﬁ%e xang)%‘lé]?a(:ggorg@g%a}ﬁtgﬂml?%ﬁp?ﬁeﬁh%fﬁygi ty

so they are unsatdesdciioloss Maf:mte pledirstghejoh o mraply lopfidall frkms. Ot her
pol ymers | ack one or conbinatign o

i d
Popabi 1 Lt aethar moREPEEOente ety bR nes Of s Bt R Rietter

as a preferred gpi, @Iﬁjlroﬁinbﬁﬂafc%héérhélﬁmhﬂsdmh’és cﬁﬁ%usmdlmsedmthe &Sty S
of cellul ose hydrox groups have been made over a w d ran%g Wt h

both single andoﬂh&émsdqugreﬁt@a agpgd for Bey mgtheds oﬁma@f@&unﬁl felmsseter |
th tent of {. t d
e extent of Cal 8L iR f(}ig g;g,ﬁslﬁgl ASerPlBSH i B ard BpidBRGbLPEd as

the degree of s nmaxl! mum substituti on
per anhydr ogl uceiaestatscinnoSbd ipit-cast bycatiderisenelifed poihtds ebade ds de@trpofiDSac

=2.45), unlike the triacetate, has a sufficiently lowneltin t
that, with adeq(HPEapre %%‘f@?@%&@ﬁﬂeﬁ%ﬁcd GHosE B R EP o LeR st e
thus avoi di ng t{eifRedal RE hhwtetn &Reld &RY hie B McBbthe U thEdtab dhtional

ones, which are generally toxic and environmentally unfriendly.
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Wth respect to protective filns for polarizer plates, as the film

t hi ckness is reduced, the MVTR increases, which results in |ess

dur abl e pOW@rzb(?gyIQﬁ3_p| ates, especially under high tenperpgiuifooslabdss
hum dity environments. It is known that increased plasticizer content
can decrease the WTR, but el evated plasticizer |evels reduce the
glass transition tenperature (Tg) of the cellulose ester filnms, which
is associated with deteri oration of dinensional stability of the

film In addition, i een shovvntht .an i ncreas th adi ng
of plasticizer can I B‘B]&Z’(Pﬁé? F‘Bﬂplﬁtﬁ %@’PF‘E‘?‘&?@} sqk e“%rfé% melt ©
surface of the gellwboss %&Bﬁrpownkeﬁuchvm psb(e@l@lbﬂee&u[bﬁﬂm&te) Indeed, this
i nhonogeneous plasticizer distribution or contam nation of the film

web or rolls. typeof I@éﬂmml%@édé%m@ﬁ@l&ﬂs’é@l' th%mgﬂ@@@@qelo\féuﬁnortﬁ@rf or

pol ari zer plate r t

pol ari zi ng el en%ﬁﬁ?g? I gg &hgs}’,lxarg fg%faﬁ@gfa%ﬂ%ﬁagttsgg%% ﬁl%tlhl nner,
the filns cannogmtszbleaiodveaels ﬂfrﬁnanyehﬁs ampjmhl fdfas Lﬁdclhdlggton films for
Consequently, additional UV a sor r is reqyired, which ex,ud out
of the cel | ul osEIEEHEAMETE i B B e ! oo g St

| ead to increasggd iazans Bid Eﬁaoﬁ i @élﬁﬁtﬁs@ thidck#le a&otdavaow&ﬁmwn%uhal m

for polarizer plates wth excellent MWTR, excellent film performance
and di mensi onal (asd abértain gmowysofcqy set iy disizebie)s it avhen g, CGHWQSIQ@b'G v

absorber retention i.s re ers
are al so used agro} etd'sfg Oqsglgﬁgheencé%lﬁfg}\el}%f %éﬁlfg r&ah}_%%sﬁﬁﬁ Sese ﬁ%ﬁerray
be manuf acture dﬂllﬁyhmaﬁ | Rgly@ttlylens teﬁlelihmamma Iﬂmggmnqusthemﬂnd oimtr@t relaxg
sol uti on on an anj sotropic cel le;qu osgx est film A% éhe case _of
the protective PFFARCSEVITLIEP B 59 yarexvn%'é PISEF 7 BRI 1 o

the conpensati ofyfdnyes OﬂQP&%benacq&fonta bembé AROIRMindidn ©OpRRBaEa! dndn

films may lead to haze in | m or the exudates may contam nate
the liquid crystahbiliies thefmprkanelventeadicelipless tancsiaiedupentfulor ammeferredyui d

crystalline co ensation filmfor polarizer
plates with exg%chm%%ﬁoorﬁgkc Btabiri ty, excellent film
per f or mance, and goq@htéﬂyoﬁ&mmrobehydr@tyegﬁoupsrhm besmatgalt.over a wide Fige
cellul ose ester filns t |cllyqicg{féjfrom|ncr ased

Pk

reduced di nensi WBH]&PC’@tS )F“X? ‘fllgﬁeﬂ%?ﬁ’l &scéll‘g{vTee‘?Stanth% may
exude pl asti ci 281y AP rickNoPRRRE BRES stRERENIGEAdsalikdGe it debRBSF

i ncluding reduced filmthickness, elevated tenperature, and el evated
hum dity. Attenpbstithtere¥Hen whachethe maamwstﬂﬂéglemrg@hﬁé%oglmﬂé@@ht 1s

commosi 1i ons. t RPRHSesp CRapPoedspd RsB ek UifBp Flaprats s
SUMVRRY CF THE LN O et L avent | on over sones. & hose
probl ens by br &gl §xHHsd; fHFSr@’OWé‘W thg ?f?sfn 2 ﬁqﬁlﬁlﬂp‘ém"d@l‘mﬁ?@ﬁ “m%en‘ﬂ
oo o1 G SR MRSV e A e et
i nvention provi msoralatﬁdﬁmkmﬁmmom@rb@t}mm W@ﬂwbmhbnﬁst%éw@m ean and/ or

R e

& ConposIt 1 on orne

cured film havi tftﬁn}ﬂ)sitihhéikﬂeﬁ& byl dicﬂm:iabl@lgén@alﬁj dcﬁcﬁhnutprd;ﬁrtfm that are
will transmt at Ieast about 80% of ht having a wavel ength o

about 400 to 70@%&%’ for photqaﬁap&ﬁdpﬂéihngm&ﬁr% notgblyap %}fﬁ’ﬁrﬁw@d&% e
for use in opt| g,;n Lfgvi ces and nethods of form ng such plates
are provided. T ol ari ng pl ates conprise a polarizing fil m having

first and second outﬁddismaﬂlapasecamdyearscfbmpéam Tomen fidkine fag tiginner, lighter,

protective fil ensat ] or adj acent to, at
| east one (andngb‘lg@P' ﬁwntﬁqﬁff@mt%gjpglpfﬁ}'tegpmgﬁ?'sfsﬁ &% MThe Fire
conpani on fil m &giglahdes EifondcAl @dsistinos eimeislonalstadilig) dntihﬁ&ﬁalﬂ!ctaﬂla’fenglh.
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XX where each X is individually selected fromthe group consisting of
phenyl groups and -NR2,. Each Ris individually selected fromthe
group consyghhgadraks hydrogen al koxyal I cyl groups, car Qels:@baMRss
and hydroxymnet hyl groups. |In another enbodinent, at |east one Ris
sel ected fromthe group consisting of allcoxyal I cyl groups, carboxyl
groups, and hydroxynet hyl groups, at least one X is -NR2, and at

| east one Ris selected fromthe group consisting of al koxyal kyl

gr oups, carboxy and h dro nethy ro N another
enbodi nent , e}‘%%?ﬁﬁf"ﬁmiﬁ ‘g“"&g ‘dﬁ‘ﬁ‘? ?‘ls‘ég’e%ﬁrp © eRsosntegsde FF etample,
having the f or Mith® mdFBecoMbRECunBmiiS tiInads kb surklds ARG HB&Ime mottled,

enbodi ment, the crosslinking agent is preferably free of epoxy groups

and free of groUpaviolai(URg 1 ’éreﬁzgiiamﬁraay doETEAdeL the HTh@pbsGrnd HE
PREFERRED ENMB Mg%{ ent invention broadly provides
novel , crossl ?rﬁca aISt 1Ptd'l 0 eﬁgfgfrpom tions that can be used to

form erosslinked fi [With kmpd:dng) Iaruteeﬁve(ﬂhndlfcﬁfqmmaqﬂatsi abihleifii thibichess
noi sture vapor transni ﬁ)@i on_rates The. invention al so provides
met hods of usi riedHede é‘ﬁ%@ RIS FV(IP SFSHIF 0 5% duepbisapalayizing niates,

optical devi CesypddiRsDdQUNAL t8inpEratud hf'gﬁth‘ﬁgmdlﬂl dnvﬂb&ﬁi?&ﬁsg I'?f&ﬂkh@@ﬁ ke
quantities of |ngred|ents properties such as “nol ecul ar wei ght,
reaction condi tineeesed plagtioizsr pontett canidastbasaihe IYEV’.Efpémt tlevaed Idmtmndr

Cerm " about . ALy dni §F SRR ERRa b L) PrBeraiuAperfmy "

numeri cal par anwtiet s amlafeﬁrWIﬂl deteriobeioh oF bipvdnsignA RRBIlity eahe 1in.amd
attached cl ai s re aB % |on§ that may. vary dependi ng_ upon the
B“rﬁ &gt

desired proper tﬁd d1084 tépmaﬁ?lqth%%ﬁﬁi@é@flPIaﬁWV@h‘t?@d?ﬁd At
the very | east ,toeﬁgﬁnam?ﬂhegﬁhtlmmk%faibewh@ceiuws%%e%r s
in light of the nunber of reported significant digits and by applying
ordi nary roundioagraselt minherasgenpanstiasticizaridistuibatign or strddnadation dfifesfilm

di scl osure and‘%& ? @ s are intended to include the entire range
specifically and not just the endpoint(s). For exanple, a range
stated to be 0 to 1@ellﬁlolsmémﬂ%dﬁl@pﬂtﬁﬁi@ﬁ]@ls&bﬁ pMMeﬁpIﬁté@Bl@é fhay
between 0 and 10 su r exanple 1, , etc.

fractional nurrt?@’f“émﬁ[gi’ \ﬂé@’ibfﬂss tooteef the W%ﬁ%ﬁ’%mi fogm @Vélghﬂ Ay
6.1113, etc., apslediig AL BQOReIhiBnd e }lgns é%,lnﬁ& shfdld Qﬂﬁm%’it%ﬂfoh%gﬁd
with chem cal substituent groups such for exanple to

hydr ocar bons", W lightt &iedesguenslys pd!hiutmab%ﬂ\fl apsarberliscbquiagdyl which ohaysaudl

and C5 hydr ocar ocar.bons.

Not wi t hst andi ng f ﬁ@?ﬁ”ﬁﬁﬁ%ﬁ ag‘élcoﬁg%‘ﬁﬁ‘ggqu%%é'dé%ﬁo PLT I dsadde
forth the br Oadnc&maeh&fe nmleﬂnimemﬁmnAamepﬁmmlwﬁm&"dr@a&nzéﬂ]ﬂates
nunerical val ues _set W’I n th pttlemfl c exanples are reported as
precisely as pd¥di %‘F%‘ enhbV TRys8es 16'51] Ipapegformangeandsiimensipeal siability,
contains cer t aigo@h e, REEHOA! dnll oS 8EY! dbbSer ERIAINE rdhftbglar d
deviation found in their respectiVve testing neasurenents. As
used herein, the ar{Ungramately, celludgse esiwdafbta&@‘uscdnasl aptiealtchmpensplian fims

referents unl R s, PSS HmGh P NaReh Dy L i chRfuig ™ ©

i ncl ude the pr Qoﬁpsuﬂalg:o(ﬁfanﬁﬁé(sdllgldﬁfon&nﬁhisbt@oplé Nelmios@eétwfﬁﬁls Asdh the
articles. References to a COT}IDOSI tion containin or incl udi ng

i ngredi ent or 'c&e obdremraiectivs filie fraetrigigeipkdssuty absoraprs F‘Wg"tdé?ﬂ f@rﬁ% or

ot her pol ymers,.oh6skesdd Hglsy Bxh@atﬁﬂgf NV El%ow%?m%ﬁl BRI ﬁlms may By
"conprising" or “Contalning" or "including, ™ It ant ft at

| east the nanedleadowbwndtheeﬁlmnmrﬂlﬁ epulptes vlag pordamnmtehhnmqmce;:rystemma is

present in the co i r |cIe r et d ut does ot, excl yde

the presence of® IBP %Sﬁﬂ%f?n%?r e A Jheligid frystaliing "s?mpﬁﬁ? éAr“e@thLj

nmet hod steps, etc., even if the other




such conmpounds, material, particles, nmethod steps, etc., have the
same function as what is naned, unless expressly excl uded. It is
al so to beayyngrnsikepd that the nmention of one or nore PRYRRGEHARS
does not preclude the presence of additional nethod steps before or
after the conbined recited steps or intervening nethod steps between
those steps expressly identified. Moreover, the lettering of process
steps or ingredients is a convenient neans for identifying discrete
activities or ingredients.and the recited |ett rigg can be arranged
in any sequenceSOmpREYen %Fﬂgmo zerlptesy ity excellent dippensiogpsti®ility.ons of
the invention prefenabiny p&RiPhhLaf SRkl M58RPRtdieh RSrEddl Ci Ng
agent dissolved or dispersed in a solvent system The cellul ose can
be in any physical sHupeelidosg estenfdinsdynically swifie fom ipcrasadddVTRiabér s)
and is preferab) I r e, ar C i Sti f cellulose
ethers and cel I'§ %%g dgjg ngfrggél S\%%ph?’clenlg‘\dgﬁfgg’e(%ggl %eress{]%gﬁrﬁﬁmﬁg}{%st
preferred. |n ojlestiezbednd/eonty dbbabee hhddr oseiesinditidnadndndegradtcedifiim
hydr oxyl substitu ionﬁﬁi .e., the nunber of hgdro&(yl substituents per
anhydr ogl ucose §ssFreveleg STERtreoangslavated BRdity. iitegpts hsvebeabl y
fromabout 0.1 }04:A8Qudredd-tRese IiGesRO LS ARG AR hNmARY BB 1pBhnds to the
substitution is fromabout 0.01 to about 3.0. Preferred propionyl
degree of substdellulosoestsr sobpemticugohtough gpnligatidsmithag] @atsiy efllatase dster
butyryl degree gf suhstitution j.s. from about O, to about 3.0, while
preferred car bo@?ﬁe rﬁy Oug‘é%sreé)gaicgff‘m%th‘gg?a?% S|J£8r?eli?ullosfere about 0.01 to
about 0. 5. I n one enbodi nent, the cellulose is a cellul ose
acetate having a degree of substitution of acetyl groups of from
about 1.5 to about 2.49. In another enbodiment, the cellulose is a
cellulose triacetate having a giegiegebrstbshiteijiragygof acetyl groups
of fromabout 2.81 to about 3.0, and preferably from about 2.83 to
about 2.88. |n anot hidie peesprgdivestion oveameonessthegt pobleins by bresidlyuirowding

propi onate having a d of stitut.i.on .of propionyl .qr S .0
Pr om about 03 165 s YonRuR ool Bl R RPhAG B RR g8 | ¢
a cel | ul ose buthavauepiossd digiefsiciagsteldiiffand MOETRL Ut i on of butyryl

groups of from about 0.3 to about 3.0. Preferred cellu] ose
acetate butyrates hdiensemkrsimentohe praset invgRigProYidesetoprrogiigips of
from about 0. 01, RRRULeHnSse dIRF &n LBh [oTpo ﬁlﬁi’@
about 1.45, ané)@ngglgr egﬂ‘gfsesubstidt?%r'?:i gﬁ]é%:‘ eEtyryﬁE%irﬁrgﬁg}ssgo rom
about 0.1 to alagant dispeysedror dissotvsflar abdlyent systennibhetcopdsition, atdsntforthed .
Preferred cel l ul ose acet.at,e propiopat es.have, a re f..subpsti.fution
of Caceryt o ouniBare R e BhERRE S A RN o B3 REo Ry B Wik bty
from about 0. 03rdnemizkolshst bl 0BT lightleginge vaivehis loff hivtut 200 ®f700 nm.

propi onyl groups of fromabout 0.1 to about 2.9, and nore preferably
from about 0.6 to afB@eotberpmbodiment, poglagzing glaissior HiegaEPTiFab gispiadt e
but yrat es have QvilgokfinahodWPSirittl fioRpAlos BGPLARA, RTAL HAQT
about 0.1 to about 2.9, nore preferably fromabout 0.5 to aboutp . 5,
and a degree ofcomphist # pelaiiging Him batiyg fnist gpdeepesd ofitef swfcapbondta 0. 1 to
about 2.9, nore ref.erg.gll‘}lzefrom[a oeulf?1 O.Smté) atbOLﬁJ 3.5. Prc?f erred
car boxynet hyl CEMPEPEE 8 R ERE 28 B P A SSRAVEOR THEY PEPoFFe o0 oF
substitution ofadpaehexuiRbdbhe ghdpegeably bomibahedttouts: @drfdces. aieut 1. 0,
nore preferably from about 0.05 to ahout Q.6; a degree of
substitution ofcorwapion fifp somprisss aCFlgHeRITBE a5 cobinloss b or caliudpse ggiere
preferably fro : | ; a degree of substitution
of butyryl gro%@%ﬁ%ﬂ%%@gﬁ?g%%&ﬁg}nﬁ%ﬁ% 2.5, nore preferably
from about 1.5 to alioobe dni@diment, the Proefliskmgdgane hisuthe Semudt ers wi | |
have a wei ght average nol ecul ar wei ght of from about 5,000 to about
400, 000 g/ nol, nore preferably from about 100,000 to about 300, 000
g/ nmol, and even nore preferably from about 125,000 to about 250, 000
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In one enbodi nent, the preferred crosslinking agent conprises a
triazine crosslinking agent. Preferred triazine crosslinking agents
are substi amnes. In one enbodi nent, the substy
nelanines.%gégg?ggk?ornula X N XNX wherein each X isiﬁgﬂﬁﬁﬁkﬂﬁ%ﬁs
selected fromthe group consisting of phenyl groups and -NR2. Each R2
is individually selected fromthe group consisting of hydrogen,

al koxyal kyl groups (preferably Cl1-C20, nore preferably Cl-Cl10, and
even nore preferably Cl1-05), allcoxy groups (preferably Cl-C20, nore
preferably Cl-Cl0, and even nore preferably Cl-06), carboxyl groups,
and hydroxynethyl groups. In one preferred enbodi nent, at |east two
of the X groups are -NR2. Even nore erably, all three X groups

are - NR2. Preferably, at lea one }R group (nore preferably at
| east two R groups, and even nore efg;égLy at | east four R groups)
is selected fromthe group consi _Sti koxyal I cyl groups,

car boxyl groups, al koxy groups,xhnd hﬁﬁroxyﬁ%bhyl groups. I n another
preferred enbodi nent, every R group is selected fromthe group
consi sting of al koxyallcyl groups, carboxyl groups, al koxy groups,

d hyd e is indi - -
and hydr oxymet hyjerGELHBSs lrﬁhﬂ?@rﬁﬁ’%@&e&ﬁ%%é &bgﬁ%ﬂgﬁﬁ%g%%%%%&%hg

this enbodi nent conprises at |east one Rthat”is an a
such as a net haxy y | Eagh 8p individually selecigrbiiére thepgrefrecansidtimdfodi nent ,

all three X gr - n R. s an al.koxyal k rou uch
as a net hoxyrre?ﬂ@fog%?’%&ﬁ&%%%soﬂlgﬁ%é%&llgir% P -dglﬁé%fimgd@%trﬂlpg‘n r
t he name CYMEL (anpthd308ntc@yhean, dt hebsising Reis seledi&d from tllle grouy CbnSiR@id &Y
enbodi ment, the_crosslinlcing agent conprises at |east one i
(preferably atEW@§§§E$W%Pu¥hé%@é#¥QBHEf%ﬁéﬁ@?xﬂﬁa®¥%§?mﬁoﬁﬂ?mbmﬁé%m
that is capabl engf, #83€lckfGn¥RSsAbicdFdndiiR Noh8§;

Preferably, this gz’roup has '?he 1f ?)r rruel a -OoR %vﬁepeg%@gggﬁg%ﬁﬁ%
(preferably Cl -epHpsoreebosylsrerrsbingd hedrogyoethghgsonpsor e preferably Cl- Cs,
and yet even nore p I .- - L anot her enbodjnent, the
crosslinki ng agent sﬁrgr e fr g}élbo mglé%xth)‘? e AR OB TISES f’glegﬁﬁge

havi ng the f or mubup habing thefolrlla -ORQvhbe R' @2l B @bther @65 dindkit e

agent includes on .n?(r. f ewner, su%h rgups and nore preferably no,
(zero) such gr (9%@.1 ing agent is preferably frec of epoxy groups and free of groups having

the formula

—-[-NmCzo

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention broadly provides novel, crosslinkable, cellulose
compositions that can be used to form crosslinked films having superior
dimensional stability and moisture vapor transmission rates (MVTR). The
invention also provides methods of using these compositions to form films to be
used in optical devices.
Unless otherwise indicated, all numbers expressing quantities of

ingredients, properties such as molecular weight, reaction conditions, and so forth



The nost preferred crosslinlcing agents are triazines such as those
derived fromnelamnes (i.e., substituted nelam nes that are

functi onalwhahosgefassl inlcing wth the cellulose). It i 2c8h%9%006/020123
preferred that the crosslinking agents react at tenperatures of from
about 100t to about 175C. and nore preferably from about 1203C to
about 150t. O her potential crosslinking agents include, but are
not limted to, polyfunctional conpounds containing groups such as

aziridene groups, oxazoline groups al dehyde groups, carbon r oyps,
hydr azi ne groupted Febheatei ciomapd claipgarg it %ﬁ’@foﬁﬁ}la%h‘“én%mé‘&gn%é{ﬁo

a vinyl sul foni g a6i.6 emd‘a@smydgéc@?dm@%%ﬁ@@ﬁ@fcxﬂeaft@the%ﬁﬁa@} e,

et hyl eni cal | y unsat urated conpounds erif nmet hyl ol /[or a
met al al koxi de ruhetica patahsieyssict fmid)in tdeubliovibieg specificaéen argutteeistl glaims

oLl el ol |, uieatu 3ot eTs o4 0L S05A e UEL40 Ml SRl

nul ti functi onalpeabiaedttsshe ﬁ@ﬁnﬁn’&éﬂﬂoﬁs At heresf leasﬁld:ta&lﬁxhﬂr@ncal parameter
mul ti functional acrylates include, but are not limted to, _ethylene

di ol di met hacr yshawld at leesiye epnstraedsin lghbefiths mineber pf Tereife s glificanpdints

triacrylate, tr athgﬁh th tated in thi
pentaerythrit oI &Qﬁéﬁ@c?ﬂn? Ogﬁﬁgﬂg %&IHEH}%% s her eo?r erangf:Sil'sha eCm s
crosslinking ag:ﬁm:ﬁosuﬁ: apdﬁieealaaimlsyrmniehdezléd mtudsltltefﬂn@r@angd wealigallylnad

t he stoichionetry, betwee dr ox ui vaI h [ h
crosslinking ad¥hits He’ﬁl é’uﬁéﬁq{é’ﬁ &r% éﬁ?ﬁtﬁeé’g{fﬁw | .geo ©al |
cel lul ose est ergsididalwhoR! dutlRibetidi8 DIn® 1 @ SidAtas) for é}th@a}ﬂ@mzos,itt,bmn
ranges from about 0.1 to about 10, Ereferabl y from about

°R

about 7, and ewadhfrasberal ppabers bw and Hbdurexgngletle, 8@@)615766 1]|Jl§‘d‘?t‘bxyl

mber (OH o
\r/]\;| gﬁ': EHE\I>|)\) is 139? mB ne dt;bglqtlg ing’ %%Q%@?sz?mhx&imxeheﬁw \edgést%%ﬂént

systemutili zecgmmgshud:lfm for esamyle,i Wy énCi lyrrararboistt istdendaddo epecifispldy
solvents and can b ed e sol Ranreters of
the cell ul ose, @F%g%ﬂ%rfﬁ?"}?d &b (fg E:%So E?aﬁ‘ﬁfgf d¢’e§t" - ésent in
the conpositi Onaydrdedibegd.i nes for sel ecting the solvent can be found
in Col eman et aI , Polymer 31, 1187 (1990), incorporated by reference

(b

her ei n. Sone tWW@bﬁtﬂmgﬁbﬁttbe nRgrigalaangss endpaameersiseifipg Sty o
th | ect ed |
ot hanol . ot harik SRal SoplloPtR iEAARLPI. HibrBinh AUEY 4R LBRRALA vilGect

acetate, ethyl fegimthe ,spe::rﬁd exam@teame repgietl emp*ecmdy hg/poselfotw IAIWet one,

met hyl propyl ketong, i sobyt ket nmet h i soa

met hyl anyl ket YHRETICH; ¥ g@@h%% Vﬁf’&'ﬂﬁé“ﬂ "Hgﬁ CoLRR oés neé;?sﬁ es“@age
i sopropyl acet aggm thlitldaARVRESn foub@Bikhyit re@ﬁ&hﬂé Retind ragaslienentg) ycol
mononet hyl et her, ethylene glycol nononethyl ether acetate, ethylene

gl ycol nonobutyl et hyussd berginetheartipascae “@ﬂ”}ﬁélél“ﬂﬁv incbidgteelr tlvek hyl ene
gl ycol nonoet hyl et bher ﬁ{eactoﬁtexf%%rﬂydl N6 GhoeMe. TRPGLMNY (&LB8% to

acetate, propylene g yc nonomnme er acetate, dinethyl
f or mam de, n- nmes tpolynZer Py adid;haﬁeﬂmﬁclb,éusrlatwdbddbummﬂe the ﬁomsmgblane

1, 4- di oxane, cl ohe ne,. et forma tri fl uoroethanol,
5 3| 3Xt e af ?/ﬁélPBg ;_ta QLB{?QWO?P p%bn})ﬁr OF ?lﬁglF% ]%éf%ﬁag%egh%fl composttion

2,2

1,1, 3, 3, 3- hexaf LJipffng oty 2aPTiggadient or “a” polymer is intended to include
1,1,1, 3,3, 3-hexafl uoro- 2- propanol , 2,3,3,3-pent af | uoro-1 - propanol
nit

ni troet hane, anefheriingrediens phetherarolynmess, appesizeiisinypdditig tqhe gagmamed.
invention allows toxﬁf“ciaﬁlgiéso S o546 kafih eg"‘?){ *l}{élﬁgﬁggrgﬂg%e% t{m&‘ aﬁ%ast

entirely avoi ded. vent systemis pr ly utilized
suf ficient |evefsnhdied cdni@uaorgasdt,ipariictoapmeéetbed step,@m ,abpm‘aens%th@

about 95% by wei ght sol vent, syst f.er abl r about 40%.t o
Shout 9006 by woPdHtosSiOR PERTICRIPE FEFodnbY davan it T ER it o ¢S m
about 65% to abgiyh,B3R36 Bitalpeh Hiltern, ¥atles Wi stdpasad, HRRI thédehéot al
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t han about 50 pm Casting of Film The casting process is one in
whi ch the dope conposition as described above is conveyed to a
pressure dipgabdariogh a pressure-type, netering gear pumRT/RehsoRsis
fromthe pressure die onto a support for casting (e.g., a noving,

endl ess netal belt or a rotating, netal drum at a casting position.
The surface of the support for casting is typically mrror-I|ike.

The dope thickness can be adjusted and controlled with any known

met hods in the ar i i .but _not limied tq hr ough the use of
a doctor bl ade %r(’ﬁ 8@@%@%@%%1@?%8&5@%5@%’Pér e é?veﬁpepﬁagie chign as
pressure die fowhat$enanedcamséss Rgpredtey dxcluikd.s one in which the shape of
the opening at the nmouth piece portion and the filmthickness are
readily regul ated td 51591 PoimAerstoos ipat dhe raentionof eng @ rore sneithdistee a
coat hanger di &1RPforedudithe d%h i ting
speed, two or mre.%t?)éess:%re d?rggsen?r%glﬂqgel p?%\%?%%él%%%tﬁﬁ%%néert g[imgtg%pport
and dopes di vi ceehbinedaediiad stops ondntervpoing netiwdsteps betwstmibéeostpe espryssly
cast on the net, port. A lLam nated.cel |l ul ose ester, filmcan be
repared by ot duraiEo e LT EE gt ees HEps o ShE Sligupisch omveniont
mul tiple dope oneapeSirtidarisilg Gsirete dbiitdsloR ifpkedidhts MlithSrecitdaitdrb 0Se
filmis prepared by casting the cellul ose dope obtai ned above on a

support such a<?sbparingse hanysgauenss, uplsw otharwise insiicated. sol uti on cast
fil mmanufacture progesSsSHEsRLERY b 4 ﬁg;ai referre

because drying conditi onglﬁor] t SPE‘SS%‘%%‘S% I%fega |foﬁgi§’¥%§?ll rl%ﬁelaxé%?
I n one enbodi memesslinkieg dgehindissbivederidisyerselién & slestt systerhaVle: @&lvi@sd/cahow

foreign matter ;particles, .such that the nungber of foreign tter
barticles havi iy ey pysigs! Sﬁ%&%‘"&bBE‘ﬁetﬁBOY%ef%@B%’PleéoébﬁfﬁgiaE Is5PasteraliE) v
| ess than aboutseRE8d Fem tBEGroth Borlsiskifpl b CHIBloRDEhérs hRSéaliRke estddsl Wik ©
preferably |ess {1 an about 100 per 250 mmR. Furthernore, the nunber
of foreign mat tEHUIpsEasicE] keingfhs megt preferede TpPngerabedimenththn celbigse esters
preferably |es : A ut

0. “The resul t1 o Sorane e EapRiTEe, AEdniBh R o Wt
excel | ent | i ghtpet adiydroghsoseninit) offrdazieyut 066t souf f.6e88 préfegbly from

di mensi onal st abi |,it n cont anj nant .content. The so|vent-cast
filns are al so%g%dégag@bal%gg doér?wﬁél‘t?@é%lte’a%a Q’E fleegtr cg'g‘é]?ﬁt 1O 4 RO PRt
transistor (TFT)01goabeutcd. Ritfesel fropRaAlREee bf dubBithesn ik §em about 0.3 to
applications prepared by conventional solvent cast processes.

The resul ting PRS- Gefrelsaed ybinseent suhstibwion dpirem degis Adil igalomit t he
condi ti ons use [ ' ' Lk £y

| sotropic fil ng’ 'Ggg'gﬁlgglégfftﬂfe@ggﬁ%%%?ec?%%g??ﬁ s%ét#@&r%g?g&?zl}tg}n 0|¢5(I)1att°es,
and ani sot r opi ebitlofs are useful as conpensation filns for inproving

the view ng angle of a displ.ay. . lsotropic. and_ani sotropic, are defined
by the refractive i %’%(e%of]]é%enf’ﬁ,ﬁe @P@F%Sﬁéaﬂ seaacﬂé'iegia%ﬁ agggree of

pri sm coupl er efgtifition 9f adetyd pRapCbEREH Hbdk 1638 abslt Ao TRy AfghefM nModes)
in the three directions (X, where x and y are in the plane of

. Y, z), X i ane
the filmand zePgodimentghegllelRicds 8 celiniess triasatatstliaving afdeptor pf atetitutivre

films of this | L I 0. mi in

t hi ckness, pr e:‘o g%{cggflw P g%{%%@gg&ﬁﬁﬁ%@%&# g'?%%}d?ﬁr?tgﬁglh’ fﬁ#%?ﬁlgﬁs'g?

mor e pref er abl yo #bouh2. 880kt andtheoenaingiithent Ghevdlmldsa is dxetikivessopiange even

nore preferably f.rom,about to about 5.mJs in thickness

Ret ar dat i on va?{‘ﬁ‘ggg?ﬁegfrﬁeéc’fﬁflﬂésﬁ‘gﬂw REPIY ?‘ﬁ@)og%mc?g’ﬁlh%a tqgpout.

(nz-ny)*filmtbiec Kﬂ@ﬁcﬁher%ﬁib@tﬂi%hi,%déﬁﬁlﬂ&%sh@el%%e%ﬁ%}fi%@fﬁéﬁnﬂ degfde! ON
ny - *film

of the film(Rt) are defined by: Rt = [(nx-F
t hi ckness. of substitution of butyryl groups of from about 0.3 to about 3.0.

Preferred cellulose acetate butyrates have a degree of substitution of acetyl

groups of from about 0.01 to about 1.5, more preferably from about 0.03 to about
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A filmuseful as a protection filmis considered to be isotropic if
Ro and Rt is 200 nmor less, and a filmuseful as a conpensation film
i's consi daggdydsA2RRey ani sotropic if Ro and Rt are great @erifiddhediPnm
These retardation values can be controlled to target either
conpensation filnms or protective filns by adjusting the film

thi ckness, the stretch ratio, the stretching tenperature, and the
filmconposition (e.g., cellulose type and additives used). Filns

used for protection of polarjzers preferab have, retardati on val ues
(Ro and Rt) of ﬂ'@%@%é?gr%%{wb%@mmfbmk kroups 9t froza abquh B tagkawt 50

nm and nore pr%?é,%cﬁpbbéférgﬁ? sl AP B0, 7. Fb f&e&%ﬁﬁfl@s@ acetate
conpensation filrns have retardation values (RO and Rt) of at | east
about 50 nm pretmesdidsyhant 2 Hegret ofxbmtitut® of agetsd gebupe pEfrpm ebart AifIl o at
| east about 120,.nm. For .cert ai ispl ay, t . g. N [.tw st ed
normt i o] o HAN- PR - dnd P @i fed ot BES 6 fodlh 142 wtiateBERE  va
[vertically aligpasjtiondfpesidnydprotbdoitept ivat 0.Y tcamensaiddndiend] ) ,
the retardation values (Re and Rt) can be at |east about 200 nm
preferably at |mefErblymm abs 0%ip abayt @ 7pref erabl y at | east about 300
urn, and even nore At ,.en
filmcan be used inl%ré‘%fB ??‘%Itn%ﬁgj%éaﬁoﬁﬁ,ﬁ&gr ugegﬁl??eu%g%r?dgﬁsﬁsﬁgﬁg%bgoth
of the pol ari zearogiow gxtupenf fromabout 8dl to ebdut B\baporeprerebBr fige gbout 0.5

Th | t ti i i i.ch b (fil '
neated on'a supbariipor RLE8GHEE S aHGREuRD ehPidt Bolitasdion Bt &t ent
evapor ati on netdaees.9, AEdrd gRfRhlwWiag bt O 5 @Ebbe. 5VePrefold carbdmihyd

heating fromthe reverse surface of the support enploying |iquid.

Anot her  sol ventceByagrcgipiediityaienbayeeagres of sibstitgfianofcaperradh gauphg
both surfaces E‘d}’lﬂoﬁ%gﬂ)ﬂt §62to Lt ﬁb,gﬁ)&e ngﬁédiﬁﬁgm 0Bt 4.GY R BEuTHg; hace
oa | ue to nig

| i qui d heating net s preferred rying efficiency.
These net hods ckpgreab$substitutiombf avey]! grdlys of diom abebt 0.85 drdbedt (.Qmedrer abl y

on the support) t ratyre of fraom about RFC t.o.about .100t.
Feat i ng & e weirreigrep oSt faih hide frout bR CBRK ErR o s B RRL b Ry
enpl oyi ng air @wﬁ@fﬁbﬁiabb@mm@am@.s,@ﬁowR@f@ﬁbl&ﬂfamaabedt 1.3 dbeat er .
The peeling process is one in which a web that has been subjected to
evaporation of bl vents on the support is peeled fromthe support.

The peeled web is tﬁf&eﬁ&i‘é’eﬁ)ﬂﬁu@e E@erd Qﬁl%@ﬁ%@ﬁv&ﬁ%ﬁﬁ%@%@ fvi%%%i??f ‘o

When the residual solvent anmount 1s too large, It na
peel the web. \ffremalpeebj0Agtd aboob400,080 gouel, mbtegureferablyyfrain ghauy 1¢He0O0Ote b

on the support, .a t..of the b may pee ior to | i

posi ton PP aulRblogf kel R B Rl B bt MR R e
at the peeling 300D igAfol0Gel PEmSLRRhtorREodrifdNcabBetiset to E@erai@ithe 46C,
and preferably fromabout 1ft to about 30C. The residual solvent

level at the peBFqlng mppdequiar isights. In Brsprasndyre; pQmesh 6eHIIAES5EUS about
120% b i gh VR ids, i £ i
y wei ght (RJSOfVQEII‘#V\ﬁj lg‘gf"ff X ﬁr&[ﬁ%ﬂ;\aﬂgxgl%mfdl r&bf t%glgg/fﬁii Adtd

position, and nore prefer rom a % to about wel ght
of the wei ght oftesoifatsanddOtrhierditdraarainj¢chesl quéed Polympokiboiraeries columnder
to adjust the residual sol.vent,to.the amount descri bed above at the
peel i ng posi ti Gt VHHE ‘é%e“rl‘g FB¥t he support at the peeling

position is preferalphyfesal colltilobhSsteradtipride E5-10,PEErabREnBSe, hilvad
evaporation of the organic solvent may be effectively carried out by

control |ing therefeisplyriat oo estem of palluiage.faae evesrmens praferphly Co-Gopsters of
casting. In or reat f S heat
transfer net hog;% héiéﬁagﬁg}e %‘géﬁtpg‘%? thagl?gﬁc% e(y)ttre ﬁﬁgg?ﬁl{i%ghgg ‘g"?ﬁﬁa‘gﬂ , heat
transfer from tiertiaryealulsser dsteteare hilst pefaseppBatifulandy prefied cetilose esters

When the support is.a rotating belt, and.is.at the | ower. position,
Lhe t enper at ur dOG e BErEtdaYFIRE 8 AEFUH S £y BrP PRt s e
air onto the sub@gk!cellildse §4BRAE] cellBIBRAICAMHRIARNE, BOINGE8Hata buti e,
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The drying nmethods are not specifically limted and can be
acconplished by, for exanple, hot air, infrared radiation, heated
rolls, or WwhGhRpWeMs: The hot air nmethod is preferred gugds@ooshizs
sinplicity. To enhance di nensional stability, the drying tenperature
is preferably raised stepwise in 3 to 5 steps within the range of
from about 4t1C to about 150t, and nore preferably from about 803C to
about 140C. Rapid drying tends to degrade the snoothness of the
finished film H gh tenperature drying is preferably appkied to the
web having a r esilBlosg bagriGerpilulosnirbyiyTae. colddeserromoiio Ge Wby wei ght
of the total s . sl ] i | L yi ng
process, the m@%&l®étﬁb%}13&§? %&f%%gm%’; %&%ﬁ%b@ﬁ?ﬁ% Cll%%é(?c?%é’about
251FC, and pr ef eraxymetblcEhtlosembaatt plopihDateCragiemsdymathyloadulosnacktag) of

h | I ul fi dur i he. dryj ,
cat al yzed { hor rTg ot oo S S OR i Byar b R AR e A

debl ocki ng of cesekdmkeps such that the crosslinlcing reaction can
proceed to yield films with heat stability, dinmensional stability,
sol vent resistance, lasemepehedisrentsdls ellylfse esieamayplse de gespitsdoviy ¢ n
a degree of subg}l I,0p. _of ss than te prefeably?OflC
cellulose tri a(t:)%{dgcﬁ%é O{C/)\AE{ ﬁz"a&@%yg%"?%]b} ghglsofl tutvi@}(gﬁﬁo?‘ l?nzfi:cet yl ‘of )
greater than abakdno@lsST;-EsdmprefrefesiblyyCeUnomhdpyen mdieqireforablyeCeCs) UV

light). Cellul ose esters o igher fatty agcids or those.of .njxed
esters are cur e@aﬁleéﬁﬁ(ﬁ%oryiﬁﬂ gﬂ%‘t?@f}s’ﬁp&f’ﬁg’%ﬁq (%}?é? K %:gqb?y elieh ¢ t he
dryi ng process, el @noteBretediis C-C)HrtcrdttosH Bubistithehts pniserein Sies Itkkar@tdrhon
due to evaporation of the organic solvent. Wen the web is dried

rapidly at a hi gnerciaablpsslentes Eom thereunroarisinedit tREHLFYEE: Tt HRri s
stronger. Drying of | L, 61, 2§ | 0K 308 B ST UGl At
possi bl e i nproves thtﬂéﬁegﬁﬁseéé\és&%&?h‘glﬁlﬁfeg%é%&ggl | ul ose eest er Sfi | m
In view of the thhowapositionetompdisel fowh st 1Vorto b A8¥DyMedigh celbilose epter

Publ i cati on No. 62-46625, .j ncor por by r.ence .herein, |
preferably util PZ&fs #@bﬁ%%&g@h@ﬂ? §§%Ut§bt5’iq¥d” T c\?\@gos\?heis e

hol di ng both edggs &{Bévl%ﬁnio&@%téféﬁb%eﬁ&hﬁ&ﬁﬁilﬁ%t@ﬁbdtﬂes%ﬂi?\iﬂé}gw i ps or
pins to naintain the web width (referred to as "a _tenter nethod").

The cel | ul ose eeiialose patenosetien dased gron the taalpyraght obthe cMPRATUOR AkEFas
tenter is prefe er dried in the drying process to give a
resi dual sol ven{&}g)%ﬁ (é'rlré]{ghpn the filmof |ess than about 0.5%by
wei ght, preferably |®ssetembodiaieol the@rdBirdscrossknlghg ageahebrmsises a triazine

preferably |ess than about 0_.01% hy.weight, . based upon the. al
wei ght of fil m PRREARAE 3EG08 W&Rﬁg?é&?ﬂe%ﬂﬁ%’ﬁ‘&“%%%‘g?& S“Efgit‘ﬁtg‘? ose
Esters For Conpgipalihn iFbddBnbodiment, e fibsteited ercbibiinésha0pthieGairya
bi axi al orientation, any known nethod can be utilized. In one
preferred nmethod, stretching of the filmis carried out while
solvents are still present in the film That is, while the web (film
is being peeled fromthe casting support, it is stretched in at | east
one direction by a factor of fromabout 1.0 to about 4.0, nore
preferably fromabout 1.01 to about 6.0, and even nore preferably
fromabout 1.1 to about 3.5. During stregching, the residual solvent
in the web is present at |evels of fromadbout 10 to about 100% by
wei ght, preferably from about 10%to about 50% by wei ght, and nore
preferably from about 20%to about 40% by i ght based upon the

h

solids in the filmtaken as 100% by |ig t. |Wien the residual solvent
anmount in the web is excessively larg strgtching effects are not
r

obtained. On the other hand, when §he uahysol vent amount is
excessively small, stretching becones markedly difficult, and the web
is occasionally broken. Furthernore, when the stretching factor is
excessively small, it is difficult to obtain sufficient phase
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Regar dl ess of the foregoing drying processes, in one enbodi nent, the
cured filmis highly transparent. That is, at thicknesses of about
0.5 to 15 Jfilmwi il transmt at |east about §Q%yupsghanap! y
at | east a@‘g&ﬁﬂsg& 9 and even nore preferably at | east about 95% of

i ght having a wavel ength of about 400 to 700 nm The % of |ight
transmtted can be determ ned by a doubl e beam UV-VI S spectroneter.

W ndi ng Process After the residual solvent content of the film
is at the levels discussed above, the filmis typically wound around
a spool for |at er use. Any conventi onal w nding nmethod can be used,
and exanpl es of & (W= Tl 9% ol t hod,
a const ant tens‘iv gn\%‘% , aper e?aegfsé?g%ﬁlne?% Eﬁ aﬁ%s agﬁg?ﬁ%lgla
progranmed SO agofis dadvVERaA E@E@tzammchvnhmﬂxes@ﬁct@sfmnl the groupvesisting of

t hi ckness of the cellul ose ester filmc e ad'uste raol l.i ng
conposi tion coﬁ&'&?ﬂ%%ﬂ“ﬂ?ﬁalﬁgcﬁ‘?ﬁ?é I%W%&r@ﬂg%" ﬁlg{ﬁ?ﬁ? F’é‘glygéj)’né

the slit wdthaf ﬁ&@pﬁﬂ#mye —@%}ealﬁ&higr@libs(lf)reﬁr&ﬂlﬁcl% ﬁié'&d’ptéfefﬁbiy
pressure of a die, or novi ng Fe upport for casting. It is
preferred that €h€id mdcﬂmeg@rwre w@lyrfau %)U@IWI‘@PP@%'&%@@’GF%@G%

f eedi ng back thickne I nf o tor
to the devi ces U8t i el(]:le% %e\g}g& I%E%cﬁ%h&a&tg%ss O%f&ﬁ(y$§m§mgﬁﬁ§ vance
for informati onEien tére hedderhiblgallt tbret Xegroups are NREhe opti mum t hi ckness

of the filmat w ndin di fferent_depe d|n on, en e. ,The
thi ckness of the fi |]$Fgfega &ﬁ&?]ﬁ?ﬂf’?eykﬂog% ]38155:335 raB]r;ﬁagga %ﬁgﬁtl{%aﬁ’spm
and preferably fQm.aRew r@ﬂra@: ét%a@tqgﬁit C%%Q pdM seldredthin tR@ssupof a

filmused in a liquid crysta spa referablyfromabout
10 gmto about do@Sistms ofEileoxtyplkyier@psy Oﬁﬁ\%ﬁmsoﬂk%‘é’\%m@%o@ noi st ure

vapor transmtt n
ann reduced t o%f%ﬁ%%p 3,?%1% )ﬁgf Ik;%%%h%@%%%ﬁ éfg&%o%ﬁ%l%ﬁaébvg%’@%muﬁyse
After the cell uéaD&&dfﬂ-dmﬂmfgrédpe:onmtmlgtotf ehkoxwﬂﬁm groagls, aarbaiqdlgtouaﬁ,f C and

at about 90% RH for 48 hour therte of di,nensional change in the
nmachi ne di rectl%}ho’fﬂ@)?uf&fm% PR U LTS fs’aﬁrgf% d 'Oﬁ‘@ﬁg\ gﬁ%‘fntchange
in the transvef&%oﬂh{g%tﬂn@emGJ@neﬂfcoﬁlgﬁsé‘sla{ FaohbRang ipkeilesabliyl | ess
t han about =0.5% nore preferably | esS than about 0.3% and even nore
pref erabl y | essgiohpsuchizeametiinxygethybgroymt e of di mensi onal change in

the machi ne directi

where Li is the init aainc’%ﬂd]% Efe%@?ﬂ%&%%%%piﬂﬁﬁ?%gohé%ﬁé ILH'U %{r;’(g%%c}lgh
prior to procesﬁlaﬁglkoayajkﬂ%rd@ stibteaswi déthoxytnettyb gmapp Dae suuhtcmssln'émigl ne
direction after proceSS| ra change.in the
transverse dir e8goPbi§ spld rép?ﬁ‘qﬁ’é%ém @eg(&f gn&us r}g )31+ 100,
where L3 is the ini tIn%o%ﬂefjérﬂbdaﬁméﬂ?Qh‘@%mhﬁklhg a%éh@ cérhﬁﬁb%;\i@tr I6®t one
direction prior to processing and L4 anple in

the transverse dnrctf@@blycah leafttten, and goass Eliefﬁ‘gablutl Ipgst fP“{)fngE%tl i$ erpable of
Fi hns In one. t et

preferably uti Ki ?%‘81 NS paél}”%t%gmhjﬂ%nft glcglr%lﬂg%en ﬂﬂ%ﬁfgtﬂ%’ pro%}élLl |a\%hef| I m
of a liquid crysdrakladORy|veherd RGO allayl\(preferably Chehe, myoopteiroibit Gr 6o,
vapor perneation and di mensj.onal_ st b| |t ng pl ate using
the T vent ve { I RRRBESHY Lufret SRt apbing DOt CEBbent | onal
met hod. There is, %ﬁ%ﬁﬁ?éﬁboﬁn@fﬁﬁﬁ@&ohﬂhn}éﬁg% Adare Bek 68¢poRY groups
cellulose filmis subjected to an al kal i saponification, and the
resul ting corrpaamd)fnea‘oﬂgnmupshaﬂh@ﬂ?edbmhﬂ%ugh an aqueous, conpletely
saponi fied, polyvinyl alcohol solution to both surfaces of a
polarizing film The polarizing filmis typically prepared by

i mrersi ng a pol yvinyl al cohol filmudi —oedi-resol ution, and
stretching the resulting film The a|kali saponifi.cation refers to
treatnment in which the optical or cellulose filmis imersed in a
strong al kali solution at above anbient tenperatures (e.g., from

10



EXAMPLES

The foll ow ng exanples set forth preferred nethods in

accordance with the invention. It is to be understood, however, that

t hese examphesadgrgiovi ded by way of illustration and nQidwdeos020123
therein should be taken as a limtation upon the overall scope of the

i nventi on.

PROPHETI C EXAMPLE 1 1. Preparati on of Dope Conposition

The dope conmponents set forth in Table 1 are charged to a cl osed
vessel and heated to 6(PC. The cellul ose acetate propionate (CAP) is
conpl etely dissolved with stirring to obtajn dope. . The tine

o9t e ot

required for disStatdhe

FrotRiking agengs YD FUGhaSTpynst Wed

and, while bei ngnaRi RERIBEGLALeBPHih godpstni form y cast on a stainless
steel band support naintai'ned at” 30t.” Table 1 | NGREDI ENT PARTS BY

VEEI GHT cel | ul ose acet Eheeompst ppforsdtcagsslidingaseity predridginesisathoasgh@s derived

tri phenyl phosph%e

m melamines (i.e., substituted melamines that are functional for crosslinking
with the cellulose). It is also preferred that the crosslinking agents react at
temperatures of from about 100C to about 175C. and more preferably from about
120C to about 150C.

Other potential crosslinking agents include, but are not limited to,
polyfunctional compounds containing groups such as aziridene groups, oxazoline
groups, aldehyde groups, carbonyl groups, hydrazine groups, methanol groups,
and active methylene groups. Also, a vinylsulfonic acid, an acid anhydride, a
cyanoacrylate derivative, ethylenically unsaturated compounds, an etherified
methylol, and/or a metal alkoxide (tetramethoxysilane) could be utilized.
Suitable ethylenically unsaturated crosslinking agents include, but are not himited
to, divinyl benzene, allyl methacrylate, allyl acrylate, multifunctional acrylates,
and mixtures thereof. Suitable multifunctional acrylates include, but are not
limited to, ethylene diol dimethacrylate, ethylene diol diacrylate,
trimethylolpropane triacrylate, trimethylolpropane trimethacrylate,
pentaerythritoltetraacrylate, and mixtures thereof.

The crosslinking agent is preferably utilized at sufficient levels that the
stoichiometry between the hydroxyl equivalent weight of the crosslinking agent
and the combined hydroxyl equivalent weight of all cellulose esters and/or
cellulose ethers present in the composition ranges from about 0.1 to about 10,
preferably from about 0.25 to about 7, and even more preferably from about 0.5
to about 5. Hydroxyl number (OHN) may be determined by ASTM D1957.
Hydroxyl equivalent weight (HEW) is determined by taking 56,100 / OHN.

The solvent system utilized with the present invention can include one or
more solvents and can be selected based upon the solubility parameters of the

cellulose, crosslinking agent, and other ingredients present in the composition.
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10 nel am ne cross |inking agents 15 p-toluene sulfonic acid 0.4 |ight
stabilizer/UV absorberc 0.1 UV |light absorber 0.1 UV |ight absorberE

0.2 A 46% bywoMab@bespr opi onyl ; avail abl e from East man Chglg/6@bos/o20123
Conmpany under the nane CAP 480-20. 8 CYMEL(r) 303, available from

Cytec Industries, Inc.

Guidelines for selecting the solvent can be found in Coleman et al., Polymer 31,
1187 (1990}, incorporated by reference herein.

Some typical solvents include, but are not limited to, those selected from
the group consisting of lower alcohols (e.g., methanol, ethanol, propanol,
butanol), methylene chloride, methyl acetate, ethyl acetate, amyl acetate, acetone,
methyl ethyl ketone, methyl propyl ketone, methyl isobutyl ketone, methyl
isoamyl ketone, methyl amyl ketone, diacetone alcohol, methyl acetate, ethyl
acetate, isopropyl acetate, butyl acetate, isobutyl acetate, propylene glycol
monomethyl ether, ethylene glycol monomethyl ether acetate, ethylene glycol
monobutyl ether acetate, ethylene glycol diacetate, diethylene glycol monoethyl
ether acetate, diethylene glycol monobutyl ether acetate, propylene glycol
monomethyl ether acetate, dimethyl formamide, n-methyl-2-pyrrolidone,
tetrahydrofuran, 1,3-dioxolane, 1,4-dioxane, cyclohexanone, ethyl formate, 2,2,2-
trifluoroethanol, 2,2,3,3-tetrafluoro- 1-propanol, 1,3-difluoro-2-propanol,
1,1,3,3,3-hexafluoro-2-methyl-2-propanol, 1,1,1,3,3,3-hexafluoro-2-propanol,
2,2,3,3,3-pentafluoro-1-propanol, nitroethane, and mixtures thereof.
Advantageously, the present invention allows toxic solvents such as methylene
chloride to be entirely avoided.

‘The solvent system is preferably utilized at sufficient levels that the
composition comprises from about 5% to about 95% by weight solvent system,
preferably from about 40% to about 90% by weight solvent system, and even
more preferably from about 65% to about 85% by weight solvent system, based
upon the total weight of the composition taken as 100% by weight. Preferred
solvent systems will have a boiling point of from about (C to about 20(f C, more
preferably from about 20T to about 150C, and even more preferably from about
40°C to about 120C.

The overall solids content of the composition is typically from about 5%
to about 95% by weight, preferably from about 10% to about 80% by weight,
more preferably from about 15% to about 55% by weight, and even more

preferably from about 18% to about 35% by weight, based upon the total weight

12



C Tinuvin(r) 326, available from C ba. Tinuvin(r) 109, available from
Ci ba. Tinuvin(r) 171, available from G ba. The dope is peel ed
fromthe staigess 3and support after it is dried to such@ik60f8ibs
that it is peelable. Residual solvent in the dope is 25%at this

time. The period of time required fromcasting to peeling of the dope
is 3 mnutes. After being peeled fromthe support, the filmis dried
and crossliniced at 12dt while being held in the transverse

direction. The transverse tension is then rel eased, and drying and

crosslinking ar eomﬁm@l’@ﬁ@lﬁa@néﬁ 90%e by weiehh The Hsenpiir (as ditermied by a
120-135t, while EPdoﬂﬁFlfirv?s@&g agtg %)M ﬁfdlerteln#a?ntalﬂﬁﬁﬂfdugd

filmis vvound onaro ness
2. Preparation of re@dihgbememglﬂphmi&ﬂ% ofﬂaefﬁlammrl mlstaatplre@hm%gmeédfl n

22,5 ol /L aquoBieR st B Com oS o SRy an Rt ot g PR e

seconds, and was{gendy ;il@fﬁ%‘l}eﬂorﬁ%o@ 57 FBHue 00 Bad, Qﬁdﬁn@r&;ﬂ@f@ﬂbf}ﬂ Bfin
| ayer to prepare an al'kali-treated film -Next, a pol yvi nyl al cohol

film (availabl e #hoyhikisrabeuh503es. Ltd. under the nane POVADV) is
I ersed in 100 part sty wel gkoﬁéc{sﬂ{agéeﬁea%%na ng%ﬂe% nf;o%a@ioﬂwg 1

part by wei ght of |od| ne an oric acl and is
stretched up to dd&mmsha;bne&dEBoﬂmmbtﬂm addmvpniodrﬁez er pibtdctnsofle paupery of)

pl ate sanples are prepare I nati.n for i kal i -treated
Fi 'm onto both stregidase &’f?bf%fé d???fiﬁ‘rVFSz@?‘ ﬁa‘? dz‘%“ééi‘ﬁ%% (5% by
wei ght), conpl et @drﬁlsﬁﬁ% rBésﬁﬂﬂnQé&télydt e, @t&@ﬂ@éunaﬁmaealdad;bl@ﬁomrs,
PROPHETI C EXAMPLE 2 | . Preparation of pe Co sition The. dope

conponents set f@ﬁwluswbiamsmoaﬂ@% ﬁarag@épt stabihjaee agidsibilizgisgacid
heated to at. ggw GRS, g@@ﬁéﬁ %pt?#l yﬁ@#ﬁmﬁscﬁ@ab's&b&ﬂmbﬂ %Xgents,

di ssol ved V\AthSII’I’I g to in a eflrrereqwred
di ssolution is 4ﬁimpar8c1es‘l’¢e@ ,doped mb@t@,@atﬂratardaﬁm dgehispanddniatvales tidredfe In

bei ng mai nt ai ned_at n ast. .on st.ai nl ess _steel band
support nai nt ai n®¥ 4t en% t#% 4 I%Rﬁ“’ﬁ}gﬁ%@n W B

hydroxyls, amines) that are reactzve with the selected crosslinking agent, thus

minimizing and preferably eliminating exudation problems of prior art cellulose
films.

The inventive compositions can be formed by mixing the cellulose with
the solvent systermn. Typically, this will be carried out while heating the mixture,
optionally under pressure (e.g., from about 0.11 to about 1.50 MPa)}, to
temperatures of from about 40 C to about 120°C, and more preferably from about
50%C to about 100%C, and for a time period of from about 0.5 hours to about 24
hours, and more preferably from about 2 howrs to about 8 hours. The additives
can be mixed into the composition stmultaneous to the cellulose and solvent
system mixing, or the additives can be added after the cellulose and solvent
system mixing. It is preferred that the crosslinking agent be mixed after the
cellulose and solvent system mixing in order to aveid premature crosslinking that
could be caused by the heat applied during the mixing step. The composition can
then be filtered using known filtration methods, if necessary, as it is preferred that

the average particle size of foreign matter particles in the composition be less
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cellul ose acetate butyrate' 100 acetone 550 triphenyl phosphate 10
mel am ne crossliuldng agent 15 p-toluene sulfonic acid 0.4 |ight

stabilizer/ ) Aapsprdgr' 0.2 W Iight absorber 0.1 PCT/US2006/020123

than about 50 pm.

Casting of Film

The casting process is one in which the dope composition as described
above is conveyed to a pressure die through a pressure-type, metering gear pump,
and cast from the pressure die onto a support for casting (e.g., a moving, endless
metal belt or a rotating, metal drum) at a casting position. The surface of the
support for casting is typically mirror-like.

The dope thickness can be adjusted and controlled with any known
methods in the art, including, but not limited to, through the use of a doctor blade
or aroller coater rotating reversely. A preferred pressure die for use in casting the

- film is one in which the shape of the opening at the mouth piece portion and the
film thickness are readily regulated to be uniform. Examples of pressure dies
include a coat hanger die and a "T" die.

1 order to increase the casting speed, two or more pressure dies may be
provided on the metal support and dopes divided into two or more portions may
be simultaneously cast on the metal support. A laminated cellulose ester film can
be prepared by simultaneously casting (co-casting), on a support, multiple dope
compositions from a die with plural slits. A cellulose film is prepared by casting
the cellulose dope obtained above on a support such as a belt or a drum. In the
invention, a solution cast filmn manufacture process employing a belt is especially
preferred because drying conditions on the support can easily be controlled.

In one embodiment, the films formed by the invention have a very low
foreign matter particles, such that the number of foreign matter particles having a
size of from about 10 to about 50 pm is preferably less than about 200 per 250
mm’ (about 0.8 particles/mm®), and more preferably less than about 100 per 250
mm?. Furthermore, the number of foreign matter particles having a size of greater
than 50 um is preferably less than about 2 per 250 mm’, and more preferably
about 0. The resulting solvent-cast cellulose film has a smooth surface, excellent

light transmission, low haze, good stiffhess, high dimensional stability, and iow
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W light absorber 0.2 35.5% by weight butyryl; available from
East man Chem cal Conpany under the name CAB 381-20. B CYMELS 303,

avai | abl e f QM)6d28434! Ndustries, Inc. ¢ TinuvintlO 326, wv@idahlBo123
from Ci ba. Tinuvang 109, available from G ba. Tinuvin(r) 171,

avail abl e from G ba. The dope is peeled fromthe stainless band
support after it is dried to such an extent that it is peel able.
Resi dual solvent in the dope is 25% at this tinme. The period of tine

required-fromcasting to peeling of the d%[l)e IS TQ’ m nutes. After,
bei ng peel ed frofeuiaaingyseBient. Thgsolventrpast Sy e @lsg famppraklsy orRREOR o

lalt while beingyhel d.i0q:he g&ﬁg b &CL 101 se tHAG=thb

tension is then P%ﬁgg%% ,ﬂjiﬂzgng]1t1 ryléfnglr(gﬁgjj%r?ossl i nﬁ? ng atr e%(q:}g%lrp %t%(]a)d
in a drying zoneagtlicatidrs ppeamt by eowfenti@l 360} castproesshmi ng
transported by a nunb of rolls. The dried.filmis wound an a roll,
and has a1 nal ¢t ok ieeulRe i mn PR el S pPE Al Fatd) ai o
The film sanpl es qiieRak @ded diila flm Lasihg bid SosCRARIPEAmaE IRAGPic films are
subjected to an alkaline treatment in a 2.5 nol/L ag\#eous sol utign of

sodi um hydr oxi deusgfulagpratentive flrasieppelacizen Atchaf amsq aric {ibmsere pesful gs
m nutes to form F I |l € £
Next, 2 pol yvi ny oA B Bt K UEbr AR B el ol e splsh SRpfgpic wid™
under the nane P&MARDMpid @e defiverd g the mfrddi0e peet salbss (nedegpnininefl by
aqueous sol ution nt ai_ni .1 part by weight of Jiodjin d 4 rt

wei ght of boric 5%%69011&’%88@5“%F‘P‘ﬂ‘ﬁe&r‘i’\éﬁamgg{%(?w@v?]leﬁgé °§§Q%Hf @38‘5‘?3%9%
a polarizer fil mnmolied)ad theithee DkatibnS@IMIz, wiRfex Bldepat ﬁﬂthbﬁlahaﬂi’ﬂlalﬁlrﬂg
the foregoing alkali-treated filmonto both surfaces of the polarizer

filmusing an aq8ebuis ip §w thigkiges diFrciion ethp file Blape. s Bisofiimsiod ghis invention

pol yvinyl al COhOl;aIiar%ngéqfr&ﬁ &t %o aﬁdﬁgﬁwhﬁs m&s,?breferably from about 1
to about 100 mils in thickness, more preferably from about 1 to about 10 mils in
thickness, and even more preferably from about 1 to about 5 mils in thickness.

Retardation values in the plane of the film (Ro)are defined by:

R, = (nx-ny)*film thickness.

Retardation values in the thickness direction of the film (R;) are defined
by:

R¢ = [(nxtny)/2 —n,)* film thickness.

A film useful as a protection film is considered to be isotropic if R, and R,
is 200 nm or less, and a film useful as a compensation film is considered to be
anisotropic if R, and R, are greater than 200 nm. These retardation values can be
controlled to target either compensation films or protective films by adjusting the
film thickness, the stretch ratio, the stretching temperature, and the film
composition (e.g., cellulose type and additives used). Films used for protection of
polarizers preferably have retardation values (R, and Ry) of less than about
100 nm, preferably less than about 50 nm, and more preferably less than about
30nm. Films used as compensation films have retardation values (R, and Ry) of
at least about 50 nm, preferably at least about 80 nm, and more preferably at least

about 120 nm. For certain display types (e.g., TN [twisted nematic], HAN
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| . Preparation of Dope Conposition The dope conponents set forth
in Table 3 are charged to a closed vessel and heated to 7. The

cel l ul ose ageiab@izBasiyrate (CAB) is conpletely di ssol vedbonid2006/020123
stirring to obtain a dope. The time required for dissolution is 4

hours. Tabl e 3 | NGREDI ENT PARTS BY WEI GHT cel | ul ose acetate butyrateA
100 nmet hyl ethyl ketone 550 triphenyl phosphate 10 isocyanate
crosslinlcing agentB 25

[hybrid aligned nematic], IPS [in plane switching], VA [vertically aligned), n-cell
or OCB [optically compensated bend]), the retardation values (R, and Ry) can be
at least about 200 nm, preferably at least about 250 nm, more preferably at least
about 300 nm, and even more preferably at least about 350 nm. A retardation
film can be used in combination with, or substituted for, one or both of the

polarizer protection films.

Solvent Evaporation Process

The solvent evaporation process is one in which a web (film) is heated on
a support for casting, and solvents are evaporated. Solvent evaporation methods
include blowing air from the web side, and/or a heating from the reverse surface
of the support employing liquid. Another solvent evaporation method that is
suitable involves heating both surfaces employing heat radiation. Of these, the
reverse surface liquid heating method is preferred due to high drying efficiency.
These methods can also be combined. The cast web is dried (preferably on the
support) at a temperature of from about 30C to about 100C. Heating the web to
these temperatures is preferably carried out employing air having that
temperature, or via an infrared ray heater.

The peeling process is one in which a web that has been subjected to
evaporation of solvents on the support is peeled from the support. The peeled
web is then conveyed to the subsequent processing step. When the residual
solvent amount is too large, it may be difficult to peel the web. When peeling is
carried out after fully drying the web on the support, a part of the web may peel
prior to the peeling position.

It is preferred in the invention that the temperature at the peeling position
on the support be from about 10C to about 40T, and preferably from about 11T to
about 30C. The residual solvent level at the peeling position is preferably from
about 10% to about 120% by weight of the weight of solids in the film at the
peeling position, and more preferably from about 25% to about 100% by weight
of the weight of solids in the film at the peeling position. In order to adjust the
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35. 5% by wei ght

butyryl; avail able from East man Chem cal Conpany

under the nanme CAB 381-20. B bl ocked pol yi socyanate based on

hexamet hyl eqg, 4
under the nane

:6, 2ﬁﬁéanat e; available from Bayer Materi gl 7 gﬁiﬁ%%lﬁ

R(r) BL 3370 MPA. 2. Preparation of ati1on

| ncreasi ng Agent Sol ution A retardation increasing agent is
prepared by charging the ingredients of Table 4 to a m xing tank and

stirring until

each conponent is dissolved. Table 4 | NGREDI ENT PARTS

BY \/\EI(’;‘I—ITtris(rr‘rmathlysl0 ntli oe)melam'ne 20 W light absorberA 0.1 W

|i ght absor ber B fFsiflua

vent to the amount described above at the peeling position, the
temperature of the support at the peeling position is preferably set at the range
described above so that evaporation of the organic solvent may be effectively
carried out by controlling the temperature of the surface of the support for casting.
In order to control the temperature of the support, a heat transfer method having a
good efficiency of heat transfer (e.g., heat transfer from the rear surface of the
support) is preferred.

" When the support is a rotating belt, and is at the lower position, the
temperature of the belt can be controlled by mildly blowing hot air onto the
support. The support temperature can be varied at the different positions of the
support through different heating methods and can be varied at the casting
position on the-support, at the drying position on the support, or at the peeling
position on the support.

A gel casting method can increase the film-forming speed in instances
where the amount of residual solvents is relatively great, The gel casting method
comprises adding poor solvents (with respect to the cellulose ester) fo the dope,
and gelling after casting the dope. Another gel casting method comprises gelling
by decreasing the temperature of the support. It is possible to carry out earlier
peeling and to increase the casting speed by strengthening the web through
gelling the dope on the support.

Drying Process: Protective Film For Polarizing Plates

The web is preferably dried via a drying apparatus in which the web is
alternatively transported through staggered rollers. Or, drying can be
accomplished with a tenter apparatus in which the web is transported while
holding both edges of the web employing clips. In the drying process, a transport
tension for transporting the web is preferably low until the residual solvent
amount is less than about 5% by weight.

The drying methods are not specifically limited and can be accomplished

by, for example, hot air, infrared radiation, heated rolls, or microwave. The hot
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met hyl et hyl
exanpl e 15

ket one 65 dope conposition prepared in Part 1 of this
Ti nuvi ne 327, available fromC ba. 13 Tinuving 171,

avai |l abl e fg@myfdBasy3- Preparation of Matting Agent Solflgmgggoommm
The matting agent solution is prepared by charging the ingredients

set forth in Table 5 to a disperser and stirring until each of the
conponents are dissolved. Next, 95 parts by weight of the dope
conposi tion prepared in Part 1 of this exanple, 1 part by weight of
the matting agent solution, and 4 parts by weight of the retardation

i ncr ﬁa3| Pg agent al%@?@f’ii mraﬁegec}ﬁ%a 11 FHEYACIGh Forbnopigersinmgbyetiityn
|
Is then filteredyapd, ! eekﬁgra{ﬁ?é 1§greﬁlﬂﬂ§ ?dlé%@‘Qte?&nsg% td §st%.5y \{/rlgrg_ﬁgiéS

cast on a stainless s

pport” mai ntai ned at 30"

| NGREDI ENT PARTSafi¢ Mftdatr@bduit ARe th abiohii 15818, and more preferably from about 3T to

about 140C. Rapid drying tends to degrade the smoothness of the finished film.
High temperature drying is preferably applied to the web having a residual
solvent content of less than about 8% by weight of the total weight of solids in the
film. During the entire drying process, the drying temperature is commonly from
about 40T to about 250C, and preferably 40C to about 160C. Crosslinking
(curing) of the cellulose ester film occurs during the drying stage, and may be
catalyzed thermally or with radiation. Elevated temperatures allow deblocking of
crosslinkers such that the crosslinking reaction can proceed to yield films with
heat stability, dimensional stability, solvent resistance, and chemical resistance.
Cellulose acetates with a degree of substitution of acetyl of less than about 2.49,
and cellulose triacetates with a degree of substitution of acetyl of greater than
about 2.81 are preferably cured by radiation (e.g., UV light). Cellulose esters of
higher fatty acids or those of mixed esters are cured by either radiation or thermal
methods.

In the drying process, the web tends to shrink in the transverse direction
due to evaporation of the organic solvent. When the web is dried rapidly at a
higher temperature, the tendency of the web to shrink is stronger. Drying of the
web while minimizing shrinkage as much as possible improves the flatness of the
finished cellulose ester film. In view of the above, a method disclosed in
Japanese Patent O. P.L Publication No. 62-46625, incorporated by reference
herein, is preferably utilized. This method comprises drying the web while
holding both edges in the transverse direction of the web by clips or pins to
maintain the web width (referred to as "a tenter method").

The cellulose ester film peeled from the support or coming out of a tenter
is preferably further dried in the drying process to give a residual solvent content
in the film of less than about 0.5% by weight, preferably less than about 0.1% by
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2 methyl ethyl ketone 87 dope conposition prepared in Part 1 of this
exanpl e 11 Aerosile R972, available from Degussa AG 4. Preparation

of Optical §prpRAsSALEry Film The dope is peel ed frefiydsdseo20123
stai nl ess band support after it is dried to such an extent that it is

peel abl e. Residual solvent in the dope is 15%at this time. After
bei ng peeled fromthe support, the filmis transversely stretched by
30% at 130C by neans of a tenter The filmis then held at 140C for

30 seconds while nmj nta ni ng t retche The cljps,are
removed, and thew?lﬁhtn?ri BReiPEG® %gﬁmﬁlig?%@ﬁg‘tbylﬂ?}@tf e%ﬁponthe

m nutes. The d“tﬁ%i%%@h@@i*ﬂﬁﬂﬁ?&%%@% Yyhieldhti s wound on a roll, and
has a final thickness “of I sm PRCPHE¥ MPLE 4 1. Preparation

of Dope Conposition The dope conponents set forth in Table 6

oo chatged Lo o closed ussaelodtd sl il callibssingioe

dope. The tinme requi reerieto @htaﬁ @bﬂéaﬂl? Miakial dridnéutios, a:rﬂjahbﬁn fnethod can be
utilized. In one preferred method, stretching of the film is carried out while
solvents are still present in the film. That is, while the web (film) is being peeled
from the casting support, it is stretched in at least one direction by a factor of
from about 1.0 to about 4.0, more preferably from about 1.01 to about 6.0, and
even more preferably from about 1.1 to about 3.5. During stretching, the residual
solvent in the web is present at levels of from about 10 to about 100% by weight,
preferably from about 10% to about 50% by weight, and more preferably from
about 20% to about 40% by weight based upon the solids in the film taken as
100% by weight. When the residual solvent amount in the web is excessively
large, stretching effects are not obtained. On the other hand, when the residual
solvent amount is excessively small, stretching becomes markedly difficult, and
the web is occasionally broken. Furthermore, when the stretching factor is
excessively small, it is difficult to obtain sufficient phase difference, and when
the stretching factor is excessively large, streiching becomes difficult, and the
web is occasionally broken. The temperature during stretching is preferably from
about 25T to about 160C.

By carrying out biaxial stretching in which the stretching directions are
orthogonal to each other, it is possible to decrease thickness variations in the
stretched film. When the thickness variation of the cellulose film support is
excessively large, non-uniform phase difference occurs, which results in problems
such as coloration. The thickness variation of the cellulose film support is
preferably in the range of £3 percent, and is more preferably in the range of £1
percent over any area that is 500 mm”.

Methods to stretch the web are not particularly limited, and include, for

example, a method in which a plurality of rolls rotate at different circumferential
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speeds, and stretching in the longitudinal direction is carried out utilizing the
different circumferential speeds during the rotation of rolls. Another method
involves securing both edges of the web with clips or pins, and stretching in the
longitudinal direction by increasing the distance between clips or pins in the
advancing direction. Another method comprises lateral stretching by increasing
the distance between the clips or pins in the lateral direction. Yet another method
involves simultaneous longitudinal stretching and lateral stretching by increasing
the distance between the clips or pins in the longitudinal direction as well as in
the lateral direction. Each of these methods may be employed in combination.
Furthermore, in the case of the so-called tenter method, it is preferable to drive a
clip portion employing a linear drive system so as to make it possible to carry out
smooth stretching and to minimize the risk of film breakage.

The finished film, after stretching, preferably has residual solvent levels in
an amount of less than about 2% by weight, and more preferably less than about
0.4% by weight, based upon the total weight of the film taken as 100% by weight.

Regardless of the foregoing drying processes, in one embodiment, the
cured film is highly transparent, That is, at thicknesses of about 0.5 to 15 mils,
the film will transmit at least about 80%, preferably at least about 90%, and even
more preferably at least about 95% of light having a wavelength of about 400 to
700 nm. The % of light transmitted can be determined by a double beam UV-VIS

spectrometer.

Winding Process
After the residual solvent content of the film is at the levels discussed
above, the film is typically wound around a spool for later use. Aary conventional
winding method can be used, and examples of the winding methods include a
constant torque method, a constant tension method, a taper tension method, and a
method programmed so as to have a constant inside stress.
The thickness of the cellulose ester film can be adjusted by controlling

composition concentrations, composition amounts supplied by a pump, the slit
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43. 6% by wei ght acetyl; avail able from East man Chem cal Conpany under
t he nane CA 435-755. B CYMEL(r) 303, available from Cytec Industries,
I nc.. 2. Prﬁ@ammmm4 of Retardation |Increasing Agent Solgﬁwmogﬁmoug A

retardation increasi ng agent is prepared by charging the ingredients
of Table 7 to a mxing tank and stirring until each conponent is

di ssolved. Table 7 I NGREDI ENT PARTS BY WEI GHT
tris(in-nmethylanilino)nmelamne 20 -UWV |ight absorberA 0.1 UV |ight
absorbers width of the mouth piece portion of a die, an extrusion pressure of a die, or a
moving speed of a support for casting. It is preferred that the thickness of the
film be uniformly regulated by feeding back thickness information detected by a
thickness detector to the devicés described above through a system programmed
in advance for information to be fed back to them.

The optimum thickness of the film at winding is different depending upon
end use. The thickness of the film is ordinarily from about 5 um to about 500
pm, and preferably from about 10 pum to about 200 pm. The thickness of a film
used in a liquid crystal display (LCD) is preferably from about 10 pm to about
120 pm. The films of the invention have good moisture vapor transmittances,
and excellent dimensional stabilities, even when reduced to thicknesses of from
aboufc 10 pm to about 60 pum.

After the cellulose film of the invention is stored at about 8¢C and at
about 90% RH for 48 hours, the rate of dimensional change in the machine
direction (MD) of the film and the rate of dimensional change in the transverse
direction (TD) of the film both are preferably less than about +£0.5%, more
preferably less than about £0.3%, and even more preferably less than about
#+0.1%. The rate of dimensional change in the machine direction is determined by
taking [(L1 —L2)/ L1]*100, where L1 is the initial width of the sample in the
machine direction prior to processing, and L2 is the width of the sample in the
machine direction after processing. The rate of dimensional change in the
transverse direction is determined by taking [(13 —L4) / L3]*100, where L3 is

the initial width of the sample in the transverse direction prior to processing and

14 is the width of the sample in the transverse direction after processing.

Utility Of Crosslinked Films
In one embodiment, the films of the invention are preferably utilized as
part (e.g., polarizing plate protective film) of a liquid crystal display (LCD) in
view of their good moisture vapor permeation and dimensional stability. A

polarizing plate using the inventive films can be prepared according to any
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0.1 nethylene chloride 56 nethanol 9 dope conposition prepared in
Part 1 of this exanple 15 Ti nuvi ne 327, available fromGC ba. B

Ti nuvi n(r) WwébeosAyssd abl e from G ba. 3. Preparation of MatlisBgsoaeit
Sol uti on The matting agent solution is prepared by charging the

i ngredi ents set

forth in Table 8 to a disperser and stirring until

each of the components are dissolved. Next, 95 parts by weight of the
dope conposition prepared in Part 1 of this exanple, 1 part by weight

f th ' t] d 4 t l.ght. .t h .
et ardati on | nor SRPGCAHbRBR oFiEs 6 RERR alRURM R Sk eprcatay o

conposition is t

beginloke Hitre fsaaibiRadd toMH dieulingpdgfidatbn el ARGealimbt , S

uniformy cast on a staipless_steel band support maintained at RFC

Tabl e 8

companion film 1s adhered through an aqueous, completely saponified, polyvinyl
alcohol solution to both surfaces of a polarizing film. The polarizing film is
typically prepared by immersing a polyvinyl alcohol film in an iodine solution,
and stretching the resulting film. The alkali saponification refers to ireatment in
which the optical or cellulose film is immersed in a strong alkali solution at above
ambient temperatures (e.g., from about 30°C to about 507C) for about 60 seconds
in order to enhance wettability of the film to an aqueous adhesive and provide -
good adhesion to the film.

The polarizing plate obtained above is provided on one or both sides of a
liquid crystal cell, and the resulting material is installed in an LCD. A liquid
crystal display employing the polarizing plate of the invention can maintain
stable, long-term display performance.

The films of the invention can also be used as compensation films for
LCDs, which can also maintain stable, long-term display performance.
Alternatively, the films of the invention are also used for an anti-reflection film, a
reflection plate, an anti-glare film, a non-reflection film, anti-static film, or a film
provided with two or more of the foregoing functions. Depending upon the final
use, the companion film can be adhered with or without an adhesive to the
polarizing film or other support, or the companion film can simply be positioned

adjacent the polarizing film or other support.

EXAMPLES
The following examples set forth preferred methods in accordance with
the invention. It is to be understood, however, that these examples are provided
by way of illustration and nothing therein should be taken as a limitation upon the

overall scope of the invention.
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| NGREDI ENT PARTS BY WEI GHT funed silicaA 2 nethyl ene chloride 75

met hanol 12 dope conposition prepared in Part 1 of this exanple 11 A
Aer osi n ROARQ 2006ak1sapl e from Degussa AG 4. Preparati on pgfr/iSics o3
Conmpensatory Film The dope is peeled fromthe stainless band
support after it is dried to such an extent that it is peel able.

Resi dual solvent in the dope is 15%at this tine.

PROPHETIC EXAMPLE 1

1. Preparation of Dope Composition

The dope components set forth in Table 1 are charged to a closed vessel
and heated to 6(C. The celiulose acetate propionate (CAP) is completely
dissolved with stirring to obtain a dope. The time required for dissolution is 4
hours. The dope composition is filtered and, while being maintained at 35C, is

uniformly cast on a stainless steel band support maintained at 30C.

Table 1
INGREDIENT PARTS BY WEIGHT

cellulose acetate propionate™ 100
methyl ethyl ketone 550
triphenyl phosphate 10
melamine crosslinking agent® 15
p-toluene sulfonic acid 0.4
light stabilizer/UV absorber® 0.1
UV light absorber” 0.1
UV light absorber® 0.2

* 46% by weight propionyl; available from Eastman Chemical Company
under the name CAP 480-20.

B CYMEL® 303, available from Cytec Industries, Inc.

C Tinuvin® 326, available from Ciba.

P Tinuvin® 109, available from Ciba.,

E Tinuvin® 171, available from Ciba.

The dope is peeled from the stainless band support after it is dried to such
an extent that it is peelable. Residual solvent in the dope is 25% at this time. The
period of time required from casting to peeling of the dope is 3 minutes. After
being peeled from the support, the film is dried and crosslinked at 120C while
being held in the transverse direction. The transverse tension is then released,

and drying and crosslinking are completed in a drying zone at a temperature of
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After being peeled fromthe support, the filmis transversely
‘stretched by 30%at 13CO by neans of a tenter. The filmis then held
at 141t forywdQysAasrpds while maintaining the stretched WeghRaoodBfi123
clips are renoved, and the filmis dried and crossli nked at 146C 11
40 m nutes. The dried optical conpensatory filmis wound on a roll,
and has a final thickness of 50 p.m PROPHETI C EXAMPLE 5 1.

Preparation of Dope Corrposition The dope conponents set forth
in Table 9 are char to.a closed vessel % heated to 70t. The
cel | ul ose di acetlétoe1 Y hile bepmisrusperted Dy iaguBbeeef Tl Rhstdried ﬁﬁ@lsc‘ﬁound

obtain a dope. B dN189 Y ignEdhicRiesbS@Qlit i on is 4 hours. Table 9
| NGREDI ENT PARTS&B GHP celF]? Pjoseesdélj acetat eA 100 acet one 550

tri phenyl phosphate 10 nel am ne crosslinlcing agents

2 Preparation of Polarizing Plate _
The film samples prepared in Part 1 of this example are each subjected to

an alkaline treatment in a 2.5 mol/L aqueous solution of sodium hydroxide at 46
for 60 seconds, and washed with water for 3 minutes to form a saponified layer to
prepare an alkali-treated film. Next, a polyvinyl alcohol film (available from
Kuraray Co., Ltd. under the name POVAL®) is immersed in 100 parts by weight
of an aqueocus solution containing 1 part by weight of iodine and 4 parts by
weight of boric acid, and is stretched up to 4 times at 50C to obtain a polarizer
film. Polarizing plate samples are prepared by laminating the foregoing aikali-
treated film onto both surfaces of the polarizer film using an aqueous (5% by
weight), completely saponified, polyvinyl alcohol as an adhesive.

PROPHETIC EXAMPLE 2
1. Preparation of Dope Composition
The dope components set forth in Table 2 are charged to a closed vessel
and heated to 60C. The cellulose acetate butyrate (CAB) is completely dissolved
with stirring to obtain a dope. The time required for dissolution is 4 hours. The
dope composition is filtered and, while being maintained at 35C, is uniformly

cast on a stainless steel band support maintained at 30C.

24



15 p-toluene sulfonic acid 0.4 39. 7% by wei ght acetyl; available
from East man Chem cal Conpany under the nanme CA 398-30. E CYM EL(r)
303, avail aRbesfshemsfytec Industries, Inc.. 2. PreparatipgqRbooso20123
Ret ardati on | ncreasi ng Agent Sol ution A retardation I ncreasing
agent is prepared by charging the ingredients of Table 10 to a m xi ng
tank and stirring until each conponent is dissolved. Table 10

| NGREDI ENT PARTS BY WEI GHT tris(m et hyl anilino)nmel am ne 20

Table 2
INGREDIENT PARTS BY WEIGHT

cellulose acetate butyrate® 100
acetone 350
triphenyl phosphate 10
melamine crosslinking agent® 15
p-toluene sulfonic acid 04
light stabilizer/UV absorber® 0.2
UV light absorber” 0.1
UV light absorber™ 0.2

A 35.5% by weight butyryl; available from Eastman Chemical Company
under the name CAB 381-20.

B CYMEL® 303, available from Cytec Industries, Inc.

© Tinuvin® 326, available from Ciba.

D Tinuvin® 109, available from Ciba.

E Tinuvin® 171, available from Ciba.

The dope is peeled from the stainless band support after it is dried to such
an extent that it is peelable. Residual solvent in the dope is 25% at this time. The
period of time required from casting to peeling of the dope is 3 minutes. After
being peeled from the support, the film is dried and crosslinked at 12(C while
being held in the transverse direction. The transverse tension is then released,
and drying and crosslinking are completed in a drying zone at a temperahure of
120-135C, while being transported by a number of rolls. The dried film is wound
on a roll, and has a final thickness of 40 um.

2. Preparation of Polarizing Plate

The film samples prepared in Part 1 of this example are each subjected to
an alkaline treatnent in a 2.5 mol/L aqueous solution of sodium hydroxide at 40T
for 60 seconds, and washed with water for 3 minutes to form a saponified layer to
prepare an alkali-treated film.

Next, a polyvinyl alcohol filin (available from Kuraray Co., Ltd. under the
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W light absorberA 0.1 UV Iight absorbers 0.1 acetone 65 dope
conposition prepared in Part 1 of this exanmple 15 A Tinuvin(r) 327,
avai | abl e fw@amudeiPaszs B Ti nuvine 171, available from G bgcraisio0s020123
Preparation of Matting Agent Sol ution The matting agent sol ution
is prepared by charging the ingredients set forth in Table 11 to a

di sperser and stirring until each of the conponents are dissol ved.
Next, 95 parts by weight of the dope conposition prepared in Part 1

of this exanple, 1 I wei ght of the ting agent solution, and
2 parts by vei gHFTSPCIHA RS O ﬁoﬂ@ 20 WG EERAT SGEPHR Ty o
m xed until uni f@#@nidY SpAOBPRS L 2 ibdir® dnll8Pafts by KERH: Eric W Bd is

being maintained at 35t," is uniformMy cast on a stainless steel band
support mai nt ai streclad @dC4 tifedslag SH1 to GREDPENzer film. Polarizing plate samples

are prepared by laminating the foregoing alkali-treated film onto both surfaces of

the polarizer film using an aqueous (5% by weight), completely saponified,

polyvinyl alcohol as an adhesive.

PROPHETIC EXAMPLE 3
1. Preparation of Dope Composition
The dope components set forth in Table 3 are charged to a closed vessel
and heated to 70C. The cellulose acetate butyrate (CAB) is completely dissolved

with stirring to obtain a dope. The time required for dissolution is 4 hours.

Table 3

INGREDIENT PARTS BY WEIGHT
cellulose acetate butyrate® 100
methy] ethyl ketone 550
iriphenyl phosphate 10
isocyanate crosslinking agent® 25

A 35.5% by weight butyryl; available from Eastman Chemical Company under
the name CAB 381-20.
B blocked polyisocyanate based on hexamethylene diisocyanate; available from
Bayer Material Science under the name DESMODUR® BL 3370 MPA.
2. Preparation of Retardation Increasing Agent Solution

A retardation increasing agent is prepared by charging the ingredients of

Table 4 to a mixing tank and stirring until each component is dissolved.
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PARTS BY WEI GHT funed silica" 2 acetone 87 dope conposition prepared
in Part 1 of this exanple 11 AAerosil(r) R972, avail able from Degussa
AG 4. Prepgpabisaprsed Optical Conpensatory Film TheTapRck 123
peel ed fromthe stainless band support after it is dried to such an
extent that it is peelable. Residual solvent in the dope is 15% at
this time. After being peeled fromthe support, the filmis
transversely stretched by 30% at 13Ct by neans of a tenter. The film
is then held at ’f‘adb(felszor 30 seconds while nmaintaining the stretched

wi dt h. The cl i pg—are—+eroved,—and—the—+m- sl i nked
at 146C for 40 pinutes. TREREDIBY optical cpnpdESBOTWEGHIM iis wound
on a roll, and has, a.hiiddhokblgkness of 50 |sm CONJROL EXAMPLE 6
Cel | ul ose Di ace aﬁ"}c2 'g.%,m "V)t heott—Cr-esstinke

UV light absorber® 0.1

UV light absorber® 0.1

methy!? ethyl ketone 65

dope composition prepared in Part 1 of this 15

example

A Tinuvin® 327, available from Ciba.
B Tinuvin® 171, available from Ciba.

3. Preparation of Matting Agent Solution

The matting agent solution is prepared by charging the ingredients set
forth in Table 5 to a disperser and stirring until each of the components are
dissolved. Next, 95 parts by weight of the dope composition prepared in Part 1 of
this example, 1 part by weight of the matting agent solution, and 4 parts by
weight of the retardation increasing agent solution are mixed until uniform. This
composition is then filtered and, while being maintained at 35, is uniformly cast

on a stainless steel band support maintained at 36C.

Table 5
INGREDIENT PARTS BY WEIGHT
fumed silica® 2
methyl ethyl ketone 87
dope composition prepared in Part 1 of this 11
example

A Aerosil® R972, available from Degussa AG.

4, Preparation of Optical Compensatory Film
The dope is peeled from the stainless band support after it is dried to such
an extent that it is peelable. Residual solvent in the dope is 15% at this time.

After being peeled from the support, the film is transversely stretched by 30% at
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Initially, 207.5 g of nethyl ethyl ketone (MEK, obtained from

Al drich) was introduced into an 8-ounce jar, followed by 3.4 g
triphenyl phespiabtas{ TPP, 8% on solids, obtained from Alpdtizblosasghs
42.5 g cellul ose diacetate (39.7% by wei ght acetyl, available from
East man Chem cal Co. under the nane CA 398-30). The m xture was
allowed to roll until a honpbgeneous solution was obtai ned. The
honogeneous sol uti on was drawn down on a clean glass plate using a

square drawdown bar with a gap that s.2.in s. W de_and 40 S
high. Films wer e13§’i3|bb5\%g§n% %@Vﬁbxﬂé@%ﬁf ﬂlﬁ’é}c‘asét %f%géecf’%‘%\’/‘é&
fromthe glass phaten Lf% ﬂ\a}V&?@et&é& Riath! eScIINERE o R MR B, ﬁk%z%ri?éh%ﬁg

Acet ate Propionate Fi hout Crossli nker Initially,
of MEK was i ntr ethselétkeil at Bi0&hfo84@uminsesj The dfial dpsinelcompedatryfifiPie and

42.5 g cellul ose acetate propionate. (,46% by i ght propionyl,
avai | abl e from I’:"éf’%’f’ﬁ'ﬁﬁ a@l@r‘?‘f@?&f‘s .algjﬁ Sstofﬁgﬁﬂf CAP 482-20). The
m xture was allowed to roll until a honbgeneous sol uti on was

obt ai ned. The honbgeneous sol uti on was drawn down on a cl ean gl ass

pl ate using a square drawdown bar PROFPHEAKgEXAMBE has 2 i nches wi de
and 40 mls high. Fi ~dry overni ght before they
were renoved frgmthe %@éﬁﬁﬂg{)}ggg%?i ég%ﬁg)lhr azor bl ade. CONTRCL
EXAMPLE 8 Cel | ul ose Ahetlapecobutoyierms et Firthnm Mhblh oute draeged ko aklesed vessel

Initially, 207.5 g, of K i ntroduced jnt .8-ounce j.ar, ,
fol | oned by 3. 4%gwgﬁdﬁg%@eﬁe@?ﬁcGﬁlfif&'@te_fa@g?ﬁf%coatﬂlif?%@@s?lw‘Bﬁ}a by
wei ght butyryl, <aMailaBbin'd &Hﬁ}eF@ﬁéﬁﬁQr@ﬂﬁﬁ! foRbiskenticH 88 hotde name

CAB 381-20). The m xture was allowed to ro until a honpbgeneous
sol uti on was obtai ned. The honbgeneous sol uti on was drawn down on a

cl ean gl ass pla fé%' ng a square drawdown bar with a gap that was 2
i nches w de ang ~grh—Fi e—attowed—to—dry—overnight

before they were renovetfSREB¥NT he gl asg pl at £ARSPRY WEIPEZor bl ade.

EXAMPLE 9 Mel anfi ffiosdRssd nked, Cell ulljose Diacetafg Film The
hydr oxyl cont ent—e+—€CGA-398-30—(cettulose—diacetate,—39—%by—wei ght
acetyl) is 3.5%xslwieveicldéride This vyields |a hydroxyl 4§ui val ent wei ght
of 486 for the 1.d; pol yner, or a hydrjoxyl equivalent weight of
2,857 at 17% sc?r%s as—ptrepar-et—n—Exafpte—6—he—+elamne
crossl i nker t hatriphes! phespliasiezed was CYMEL(r) 303 (nel%ni ne crossl|i nker
avail able from 5%& 95!?3 I Inc.).] The effectjvye hydroxyl |
equi val ent wei c%é o.eér‘% %g%?% S ) t+he—tange Ls‘ 13{‘ to )1/9(

VIIVI_I_\ CTTC LERSLRLY S \ A y SO a

medi an val ue off p18@uevgkonchgden in orderf to deternm®e stoichiongtry,
and one equi val éni3.e% v5ivRsgltiaBdeAl avaasblé frbm Bae@hanTHehii] E¥apRlye.
In order to prepgis thdmsd CAsBsNkable film 23.67 g of the solution

from Exanpl e 6 Wes el fRdaitbble brodcC@edhatdfesGHMEL(T) 303 and 2
drops of CYCAT(r) 4040 (ap-toluene sulfonic acid catal yst avail able

from Cytec Industrie : ol -4 with MEK This
m xture was all g\'/ved (r)ep%l%ﬁ?l)l?%ﬂga%g%nlgﬁg%ugn#%ggd cf’ahn drawn down on
a clean gl ass pl at e Asktaglatios juereng pgentiz\wrephed byichdrgmg giepintdedienteas 2
inches wide and_40 mls high. The.filnms were allowed to. dry for one
hour at room te?ﬁ@?%tﬁ?émﬁﬁ@t%%ra&dfwgﬁﬁmd? W%e%lﬁ@tg%’i"egt 150t .

The filnms were renoved fromthe glass plate using a razor bl ade.
EXAMPLE 10
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Mel ami ne, Crosslinked, Cellulose D acetate Film The hydr oxyl
content of CA 398-30 is 3.5% This yields a hydroxyl equival ent

wei ght of %sz@rgziga,e solid pol ymer, or a hydr oxyl equi \p@lrﬁjggoowoggt
of 2857 at 17%solids as prepared in Exanple 6. The mel am ne
crosslinker that was utilized was CYMEL(r) 303, from Cytec

I ndustries, Inc. The effective hydroxyl equivalent weight is in the
range of 130 to 190, so a nedian value of 160 was chosen in order to

determ ne stoichiometry, and 0.5 equival ent of crosslinker was
utilized in thliﬁggapLe-—_J_n_OLdel_l—eL-p:-epape—Lhe—e{—gsgi nkabl e

film 24.32 g ¢f the sol uINGREDIENIM Exanpl e § WeBARTSBWIWRIGHI t i} 0. 68 g
of the CYMEL(r 3 _and . r of CYCAT(r) [4040 (a ol uene sul fonic
acid Catalysg )33#1$%$£%¢%°.% f ec Indnc&r?pc Ing Pm:hat had !been
diluted 1:4 w tluviMgi€absddérS m xt ure was alloyed to rodd for 15 |m nutes
and was then d a clean grass praqtée usin squar e
drawdown bar w 'r%whﬁhtﬁl?fpfb?rphm was .2 ignrhp':pwn de_and ?1 fElm ﬁc high. The
films were all O\fyﬁﬁyﬁn@c}dcrrmefor one hour at rgom tenpesature and were
t hen baked for [20.minutes at 156C The fitng were renoved fromthe
gl ass plate usil@§°tazor blade EXAMPLE 11 iMelanine” Crosslinked,
Cel | ul ose Acet atagpe Binppditn Blefurddlil Bitt 1 of this The [hydr oxyl ixontent df CAP
482-20 (cel |l ul gsampeet at e propi onate, 46% by wei ght propionyl) is
1.8% by wei ght. Tﬁh@ﬁ@@iﬂ%\,ﬁlamécﬁ-@%mibaeqw val ent wei ght of 944 for

the solid pol ymery 1Rr‘§n 1 y gﬁﬁe%@y@l ent wei ght of 5,556 at 17%
solids as prepare In anple 7. The rrel am ne crosslinker that was

utilized was CYMEL(r ﬁfﬂtﬁ er available from Cytec
| ndustries, | nchE. %%Fgﬁrﬁr ve éla dé%ﬁl val ent wei ght of

CYMEL(r) 303 is in th‘ﬁe rAane agént.’k&ﬁtubrols i)%aredbyahargﬂgalmmg’edlent@ﬁetl60
was chosen in order. to geter ne st oi.chi ometrf/eacﬁmf one e UI val ent of

crosslinker was ot inLARI § ?@rsg&%j’émgum WBGP‘E'}B S %t epar e
the crosslinkablggsdibn. N4, %%ﬂse%vaeigﬁt SAhAdRRofb oM &EXEP61 iA PART of
conbined with 0.70 g of th YMEL(r) 303 and 2 drops of CAT(r) 4040
(ap-tol uene sul flgnexangds.d nestthal weight af e mabing e sriolion @nd Adass pY es,
Inc.) that had o]
051 oo SRR b M e IO TG e
using a square @mp@kmimlﬂaan ﬂMeI:dﬂ afd gdflctbeitl VAR aided ﬁlﬁhﬂ'{SlsWnﬁBrrﬂpdas@O
mls high. The filns were allowed to dry for ong hour at room

t enper at ure and owersteiniprsstesHiang serportaRipiRed P 150t. The fil s
were renmoved fromthe glass plate using a razor bl ade. EXAMPLE 12

Mel am ne, Crosslinlced, Cellul ose Acetate Propionate Film The
hydr oxyl contentrab}feSCAP 482- 20 (cellul ose acetate propionate, 46% by
wei ght propionyl) is 1.8¢ ght. This yi eIPgﬁTgB{aW@WI
eCIUi val ent wei C of Oﬂﬂ/ﬁ]ﬁb‘v #%g sotd pnl yWier—o0—=& ||_yU| oxXy
equi val ent wei glﬁtne@ﬁhdé 556 at 17% solids ag prepared in Exanple 7.

b,

The nel am ne cr %}% ~1»i;n@iér Isathat was utilized|was CYMELO 303 (pel am ne
crosslinker avaii-abd rom-Oyt-ee—tHrdust+eg—Hre—)—the—effeet i ve
hydr oxyl equi vghethinolei ght of CYI\/EL(r) 303jis in thB range of 130 to

190, so a nedign val ue.of 160 was chasen ir order tg determ ne
stoi chionetry, g;f@@np Seient 0 crossllnker Was utiIizetIinthis
exanple aA—O1 L) erosskinkabtre—f+t+m—24. 65 g of
the sol ution frorﬁ%@ém@%g‘ﬁ@éﬁgmﬁﬁsﬁﬁﬁ 0.35 g of the CYMELO
303 and 2 drops of CYCAT(r) 4040 (ap-toluene sulfonic acid catalyst
avail able from Cytec Industries, Inc.) that had been diluted 1:4 with
MEK. This nixturfe vva?fe@PIa@me@BﬁqﬁbngP%}sat&@Eﬁnhut es and was then

drawn down on a clea
gap that was 2 |ncheghg\nh%%%gﬁ%pq%ﬂm I's |g§£%%€3¢??ﬁn§ﬁ%$lg%g OSH%}?
to dry for one haextenifthatdbisptaaper Residvel shdnivartee ddpens bk etthisdime20
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Mel ami ne, Crosslinked, Cellul ose Acetate Butyrate Film The
hydr oxyl content of CAB 381-20 (cellul ose acetate butyrate, 35.5% by
wei ght but wglhosiisrsds 8% by wei ght. This yields a hydroxyergavo¥adoeit
wei ght of 944 for the solid polymer, or a hydroxyl equival ent wei ght
of 5,556 at 17% solids as prepared in Exanple 8. The nel am ne
crosslinker that was utilized was CYMELAD 303 (nel am ne crosslinker
avail able from Cytec Industries, Inc.). The effective hydroxyl

equi val ent wei ght, of CYME 3is in.t range of 130 t a
nmedi an val ue of ‘Ati%eﬁfbﬁﬁg pgeh%cL%?{n?q? S(')‘PB‘@_E ﬂ{egﬁﬂlelﬁgg?ﬁ ﬁréelgtgg?tﬁlfﬁdgg’#g’p /‘sﬁ(%
and one equi val gnRtC e nedafSst d (BIES ’M@%hﬂﬁéﬁbﬁﬁdd'aﬂlm or SXHIBAR while
In order to prepare the crosslinkable film 24.30 of the solution

from Exanpl e 8 waaintgigingi thesirajbed wiitly. oT@e dips ﬂ%emmm@ﬂ’l@ﬁhn &rvified and

drops of CYCAT(r 0 at al ShicdY abl e
from Cytec I ndust?t élﬁce‘i%?@m;otj%‘g@ gg &%%C?}glé% Jo_mgg SaEOWﬁ}'I‘:;E *Thi s
m xture was al | ayweed o afrell,landl Bis alfnalithHickhes oo pas t hen drawn down on
a clean glass plate using a square drawdown bar with a gap that was 2
inches wide and 40 m|s high. The films were allowed to dry for one
hour at room tenperature and wer ?ﬁi‘ﬁﬁAﬁ\ﬁ‘Lﬁ-? m nutes at 150C.
The filnms were renoved fromthe g ass plate using a razor bl ade.
EXAMPLE 14 Mel arii. ne, P@pawbmnﬁécpe@hlbasitmse Acetate Butyrate Film

The hydroxyl content of .CAB 381- cetate r.at 35, 5%
by weight butyryl) ﬁidgﬁ%cﬁi?ﬂpﬁﬁ?fgﬁée%?ﬁ %S‘?E‘S? ‘Z‘ g?"o sed’vessel
equi val ent wei ghhd aéat&% 7G0r Tho 8clRMdse diaRéthi TEA) xs%r@lawyiai@m}ed with

equi val ent wei ght of 5,556 at 17% solids as prepared in Exanple 8.

The mel ami ne cr G§5iNgiR ebtaintedoppaEhe ime reguiedies desaltiquiy 4 30®s( nel ani ne
crosslinker available from Cytec Industries, Inc.). The effective
hydr oxyl equi val ent wei ght of CYMEL(r) 303 is in the range of 130 to
190, so a nedi amavlue of 160 was chosen in order to determ ne

stoi chionetry, jand 0.5 ggiiuatent of crosslip sﬁ’ﬁﬁﬁlﬁh lized|in this
exanpl e. A Crrﬁr t-o—prepare—tne crcs‘%ﬁn«au.\, tr -m—24. 65 ¢
of the sol ution cfllosmdiEreetgdl € 8 was conpi ned with @035 g of the
CYMEL(r) 303 arqe?méjrops of CYCAT(r) 4D40 (ap-tol t|E‘5£\0ne sulfoniq acid
catal yst avail gbie—rom Syt-ee—tndust+rips—Hre—) had—beendi | ut ed
1:4 with MEK 'Ihupéenmm@sghae was al | owed| to roll foﬂO 15 m nutes |and was
t hen drawn dow a_ cl . ] | atel using a s re drawdovyn bar
with a gap that m%g?micr?sgi%ﬁ%%g%ﬁﬂpand O—m 9': hi EH? The—fitms-{wer e

al |l owed to dry |basluconmaifénurcid at room t epperat ure and wer e t hen jbaked

for 20 mnutes 3*t3£15%tb wei faé BavéRiife reMBASEhah(IieCamdas, pl ate
using a razor bluﬁgl&th EXAWVPLE 15 |socyanate, Crosslinlced

Cel | ul ose Acet atﬁ%ﬂ@@@%@té‘vaﬁaﬂﬁmmcmc %JS dregyl content of CAP
482 20 (cellul ose acetate pr op| onat e, wei ght propionyl) is

1. 8% by weight. ;This R | &l ht of 944 for
the solid pol ynézr P¥ aq?in r oXy Qregq%%ﬁva er’ eﬂ#?’gﬁ*&s 556 at 17%
solids as prepared i mﬁteaimbmm&eaihgag'aaomyﬁmpaiee bgromaargilnglﬂieangre&iaﬁtsmﬁs
utilized was DE R(r) BL 3272 NEPA (avajl ahbl efromBa er a

bl ocked i socyanihgjqﬂ p 2 pixigg fank apE HUIHRS HEYEad Gogwopspt is folved.

1- met hoxypropyl -acetate-2. The effective hydroxyl equival ent wei ght
is 410, and one equival ent of crosslinker was utilized in this

exanpl e. In order to prepare the crosslinkable film 23.28 g of
the solution from Exanple 7 was conbined with 1.72 g of the
DESMODUR(r) EL 3272 MPA This m xture was allowed to roll for 15

m nut es and was then drawn down on a clean glass plate using a square
drawdown bar with a gap that was 2 inches wide and 40 m|s high. The
films were allowed to dry for one hour at roomtenperature and were

t hen baked for 40 mnutes at 165C. The filnms were renoved fromthe
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COVPARATI VE EXAMPLE 16 |socyanate, Crosslinked Cellul ose Acetate
Propionate Film The hydroxyl content of CAP 482-20 (cellul ose
acetate pr 6% by wei ght propionyl) is 1.8% by ppgi S
yields a h%?g%fﬁ"’eﬂa‘ﬁ, val ent wei ght of 944 for the SO|I phﬁg&r?gro%%s

a hydroxyl equival ent weight of 5,556 at 17% solids as prepared in
Exanple 7. The isocyanate crosslinker that was utilized was DESMODURO
BL 3272 MPA (available from Bayer), a bl ocked isocyanate that is
delivered at 72% solids in 1-methoxypropyl-acetate-2. The effective
hydr oxyl equi vallehle Mejght is 410 and Q0 5 equivalent of craosslinker
was utilized in this exarrmh@REmENT | n order} topARTEBATREIGHE

crosslinkabl e fH+m—24—tt—gof the—sotutTon rronﬂ%xa‘ng—eﬁ"wa's
combi ned wi t h Q.0&0»-getbfanfipgmefIODURO BL 3272 WA. ThP% ni xture was
al lowed to rol | fpfdBofput es and was then |drawn doyp on a cljean

gl ass pl ate usi Hh—a—gap—that—was—2 i nches
wi de and 40 m |jgrvightebsodld filnms were allowdd to dry%for one hour at
room tenperaturfe_ and were then baked for 40 jm nutes 165C. The

films were remV&from the glass plate using a razor-blade |
COVPARATI VE EXAME’ILeEo;iL&mh&Qfe)baaﬂﬁmﬁf@ssl i nked Cel | upse Acetdte
Butyrate Fil m |exampleThe hydroxyl content of |CAB 381-20 (cell uljose

acetate butyrat & T3/ inBPRY, Waitad sBHYT) 1s 1.8% by weight. This
yiel ds a hydroxw 1ﬁ9ﬂh®%7‘?”£vaﬂﬁiléiﬂém@1b D44 for the solid polyner, or
a hydroxyl equivalent wei ght of ,556 at 17% solids as prepared in
Exanpl e 8. The i.socy e s utilized was DESMODURO
EL 3272 M PA (av% I aﬁ%P artl%;rh% &ﬂéﬁggﬁ{f&l ed isocyanate that is
delivered at 72% sol iThe nna’anﬂga@ﬁmmpm Bpytpasddtyaharghhg tihegefiferis sétv e

hydr oxyl eqU|vaIent s 410, a pne egu v of crosslinker
was utilized in PRk ?M%Pgﬁ%ﬂ @adlsPerser P%#Le%#ggﬁ?éo?ﬂ@msam

crosslinkable fi hebf 88 db eQiﬂSm%& ard@Eh Part 1 of
conbined with 1. d%%blvggfﬁgxﬂgsém%uv%lﬁ 3272Ij | VEPA Thi segm Xt ure V\(/as
allowed to roll thl@rexamplm hmrbhy‘aﬂahtwéﬁwtnh%waaﬁg&mom 8@&4@33? BAn

gl ass pl ate usi

wi de and 40 mi | s‘g%glbtﬁgk{%ﬁgta& er%&%?%%ﬁ% Hﬁto ?& one %Sﬂﬁé
room t enper at ur esoaipdsitie & thérefiltddeked, dhile %ﬁhgrrhmutaﬁﬁd at 3515 5Gmifbhelykchsts
were renmoved fromthe glass plate using a razor bl ade. COVPARATI VE
EXAVMPLE 18 | soeyaifattainlesy siesd pindleappatisnipiaingd ata?é&i ate Butyrate Film
The hydroxyl content of CAB 381-20 (cellul ose acetate butyrate, 35.5%
by wei ght butyryl) is 1.8% by weight. This yields a hydroxyl

equi val ent wei ghfab&f11944 for the solid polyner, or a hydroxyl

equi val ent wei ght of 5, 55§ DQE?\I,@ sol i ds as| prgpased igiExanpl e 8.
The isocyanate crosslinker t1 was—utizeld was UI_UIV"T\IUIR({-) BL 3272
M PA (avai | abl g fmadnriiBayer ), a bl ocked i soclyanate tRRat is delivered
at 72% sol i ds i[n~I-met hoxypr opyl -acetate-2.| The effective hydroxyl
equi val ent wei gHf®*i"& 410, _and 0.5 equivalent of crosslinker \as

utilized in thi sdggggam@@nprepmdmmtlwﬂgr t ol prepareit he crosslinkabl e
film 24.11 g Ofexinkp® sol ution from Exanple 8 was conmbined with 0.89 g

of the DESMODU WAerE%I@Ré#Z Wﬁlaﬁyﬁomg&g&q@as alTowed to roll for
15 mnutes and was t drawn down on a clean glass plate using a
squar e drawdown bar with a gap that was 2 inches wide and 40 m s

hi gh. The fil ns owed at room tenperature
and were then ba ed fFa?Paﬁﬁmﬁ'lokg)Pg q%f%‘% r)tlllﬁ%ﬂ:lfl | ms were renoved
fromthe gl ass plate Tsidage & pedlizd frokl thelfainless band support after it is dried to such

an extent that it is peelable. Residual solvent in the dope is 15% at this time.

After being peeled from the support, the film is transversely stretched by 30% at

130°C by means of a tenter. The film is then held at 146C for 30 seconds while
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ANALYSI S AND RESULTS | . Anal ytical Methods Fi Il mthi cknesses of
the cued, dry filns were determined using a Metricon 2010M Prism

Coupl er at ougghRROth of 633 nm The storage modul us EEY&SH6020123
obt ai ned by Dynam c Mechani cal Thermal Analysis (DMIA) run 1 n tension

node with a 1 Hz frequency, a strain of 0.1% and a tenperature ranp
rate of St per mnute from-50t to 250C. 14 13 8 12 11 7 10 9

maintaining the stretched width. The clips are removed, and the film is dried and
crosslinked at 140C for 40 minutes. The dried optical compensatory film is

wound on a roll, and has a final thickness of 50 um.

CONTROL EXAMPLE 6
Cellulose Diacetate Film Without Crosslinker

Initially, 207.5 g of methyl ethyl ketone (MEK, obtained from Aldrich)
was introduced into an 8-ounce jar, followed by 3.4 g triphenyl phosphate (TPP,
8% on solids, obtained from Aldrich) and 42.5 g cellulose diacetate (39.7% by
weight acetyl, available from Eastman Chemical Co. under the name CA 398-30).
The mixture was allowed to roll until a homogeneous solution was obtained. The
homogeneous solution was drawn down on a clean glass plate using a square
drawdown bar with a gap that was 2 inches wide and 40 mils high. Films were
allowed to dry overnight before they were removed from the glass plate using a

razor blade.

CONTROL EXAMPLE 7
Cellulose Acetate Propionate Film Without Crosslinker
Initially, 207.5 g of MEK was introduced into an §-ounce jar, followed by

3.4 g TPP and 42.5 g cellulose acetate propionate (46% by weight propionyl,
available from Eastman Chemical Co. under the name CAP 482-20). The
mixture was allowed to roll until a homogeneous solution was obtained. The
homogeneous solution was drawn down on a clean glass plate using a square
drawdown bar with a gap that was 2 inches wide and 40 mils high. Films were
allowed to dry overnight before they were removed from the glass plate using a

razor blade.
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6 EXAMPLE NO. cellul ose acetate butyrate cellul ose acetate butyrate
cellul ose acetate butyrate cellul ose acetate propionate cellul ose

acetate praqpj ¢ellul ose acetate propionate cellulo i
cel lul ose ﬁ?ggg@gﬁe&; cel lul ose di acetate CELLULOSE 0.5 PRS0 A1

CONTROL EXAMPLE 8
Cellulose Acetate Butyrate Film Without Crosslinker
Initially, 207.5 g of MEK was introduced into an 8-ounce jar, followed by
3.4 g TPP and 42.5 g cellulose acetate butyrate (35.5% by weight butyryl,
available from Eastman Chemical Co. under the name CAB 381-20). The
mixture was allowed to roll until 2 homogeneous solution was obtained. The
homogeneous solution was drawn down on a clean glass plate using a square
drawdown bar with a gap that was 2 inches wide and 40 mils high. Films were
allowed to dry overnight before they were removed from the glass plate using a

razor blade.

EXAMPLE 9
Melamine, Crosslinked, Cellulose Diacetate Film

The hydroxyl content of CA 398-30 (cellulose diacetate, 39.7% by weight
acetyl) is 3.5% by weight. This yields a hydroxyl equivalent weight of 486 for
the solid polymer, or a hydroxyl equivalent weight of 2,857 at 17% solids as
prepared in Example 6. The melamine crosslinker that was utilized was
CYMEL® 303 (melamine crosslinker available from Cytec Indusiries, Inc.). The
effective hydroxyl equivalent weight of CYMEL® 303 is in the range of 130 to
190, so a median value of 160 was chosen in order to determine stoichiometry,
and one equivalent of crosslinker was utilized in this example.

In order to prepare the crosslinkable film, 23.67 g of the solution from
Example 6 was combined with 1.33 g of the CYMEL® 303 and 2 drops of
CYCAT® 4040 (a p-toluene sulfonic acid catalyst available from Cytec

- Industries, Inc.) that had been diluted 1:4 with MEK. This mixture was allowed
to roll for 15 minutes and was then drawn down on a clean glass plate using a
square drawdown bar with a gap that was 2 inches wide and 40 mils high. The
films were allowed to dry for one hour at room temperature and were then baked
for 20 minutes at 150C. The films were removed from the glass plate using a

razor blade.
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EXAMPLE 10
Melamine, Crosslinked, Cellulose Diacetate Film

The hydroxyl content of CA 398-30 is 3.5%. This yields a hydroxyl
equivalent weight of 486 for the solid polymer, or a hydroxyl equivalent weight
of 2857 at 17% solids as prepared in Example 6. The melamine crosslinker that
was utilized was CYMEL® 303, from Cytec Industries, Inc. The effective
hydroxyl equivalent weight is in the range of 130 to 190, so a median value of
160 was chosen in order to determine stoichiometry, and 0.5 equivalent of
crosslinker was utilized in this example.

In order to prepare the crosslinkable film, 24.32 g of the solution from
Example 6 was combined with 0.68 g of the CYMEL® 303 and 2 drops of
CYCAT® 4040 (a p-toluene sulfonic acid catalyst available from Cytec
Industries, Inc.) that had been diluted 1:4 with MEK. This mixture was allowed
to roll for 15 minutes and was then drawn down on a clean glass plate using a
square drawdown bar with a gap that was 2 inches wide and 40 mils high. The
films were allowed to dry for one hour at room temperature and were then baked
for 20 minutes at 15¢0C. The films were removed from the glass plate using a

razor blade.

EXAMPLE 11
Melamine, Crosslinked, Cellulose Acetate Propionate Film

The hydroxyl content of CAP 482-20 (cellulose acetate propionate, 46%
by weight propionyl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
solids as prepared in Example 7. The melamine crosslinker that was utilized was
CYMEL® 303 (melamine crosslinker available from Cytec Industries, Inc.). The
effective hydroxyl equivalent weight of CYMEL® 303 is in the range of 130 to
190, so a median value of 160 was chosen in order to determine stoichiometry,

and one equivalent of crosslinker was utilized in this example.
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In order to prepare the crosslinkable film, 24.30 g of the solution from
Example 7 was conbined with 0.70 g of the CYMEL® 303 and 2 drops of
CYCAT® 4040 (a p-toluene sulfonic acid catalyst available from Cytec
Industries, Inc.) that had been diluted 1:4 with MEK. This mixture was allowed
to roll for 15 minutes and was then drawn down on a clean glass plate using a
square drawdown bar with a gap that was 2 inches wide and 40 mils high. The
films were allowed to dry for one hour at room temperature and were then baked
for 20 minutes at 150C. The films were removed from the glass plate using a

razor blade.

EXAMPLE 12
Melamine, Crosslinked, Cellulose Acetate Propionate Film

The hydroxyl content of CAP 482-20 (cellulose acetate propionate, 46%
by weight propionyl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
solids as prepared in Example 7. The melamine crosslinker that was utilized was
CYMEL® 303 (melamine crosslinker available from Cytec Industries, Inc.). The
effective hydroxyl equivalent weight of CYMEL® 303 is in the range of 130 to
190, so a median value of 160 was chosen in order to determine stoichiometry,
and 0.5 equivalent of crosslinker was utilized in this example.

In order to prepare the crosslinkable film, 24.65 g of the solution from
Example 7 was combined with 0.35 g of the CYMEL® 303 and 2 drops of
CYCAT® 4040 (a p-toluene sulfonic acid catalyst available from Cytec
Industries, Inc.) that had been diluted 1:4 with MEK. This mixture was allowed
to roll for 15 minutes and was then drawn down on a clean glass plate using a
sguare drawdown bar with a gap that was 2 inches wide and 40 mils high. The
films were allowed to dry for one hour at room temperature and were then baked
for 20 minutes at 150C. The films were removed from the glass plate nsing a

razor biade.
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EXAMPLE 13
Melamine, Crosslinked, Cellulose Acetate Butyrate Film

The hydroxyl content of CAB 381-20 (cellulose acetate butyrate, 35.5%
by weight butyryl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
so0lids as prepared in Example 8. The melamine crosslinker that was utilized was
CYMEL® 303 (melamine crosslinker available from Cytec Industries, Inc.). The
effective hydroxyl equivalent weight of CYMEL® 303 is in the range of 130 to
190, so a median value of 160 was chosen in order to determine stoichiometry,
and one equivalent of crosslinker was utilized in this example.

In order to prepare the crosslinkable film, 24.30 g of the solution from
Example 8 was combined with 0.70 g of the CYMEL® 303 and 2 drops of
CYCAT® 4040 (a p-toluene sulfonic acid catalyst available from Cytec
Industries, Inc.} that had been diluted 1:4 with MEK. This mixture was allowed
to roll for 15 minutes and was then drawn down on a clean glass plate using a
square drawdown bar with a gap that was 2 inches wide and 40 mils high. The
films were allowed to dry for one hour at room temperature and were then baked
for 20 minutes at 15FC. The films were removed from the glass plate using a

razor blade.

EXAMPLE 14
Melamine, Crosslinked, Cellulose Acetate Butyrate Film

The hydroxyl content of CAB 381-20 (cellulose acetate butyrate, 35.5%
by weight butyryl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
solids as prepared in Example 8. The melamine crosslinker that was utilized was
CYMEL® 303 (melamine crosslinker available fiom Cytec Industries, Inc.). The
effective hydroxyl equivalent weight of CYMEL® 303 is in the range of 130 to
190, so a median value of 160 was chosen in order to determine stoichiometry,

and 0.5 equivalent of crosslinker was utilized in this example.
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In order to prepare the crosslinkable film, 24.65 g of the solution from
Example 8 was combined with 0.35 g of the CYMEL® 303 and 2 drops of
CYCAT® 4040 (a p-toluene sulfonic acid catalyst available from Cytec
Industries, Inc.) that had been diluted 1:4 with MEK. This mixture was allowed
to roll for 15 minutes and was then drawn down on a clean glass plate using a
square drawdown bar with a gap that was 2 inches wide and 40 mils high. The
films were allowed to dry for one hour at room temperature and were then baked
for 20 minutes at 150C. The films were removed from the glass plate using a

razor blade,

COMPARATIVE EXAMPLE 15
Isocyanate, Crosslinked Cellulose Acetate Propionate Film

The hydroxyl content of CAP 482-20 (cellulose acetate propionate, 46%
by weight propionyl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
solids as prepared in Example 7. The isocyanate crosslinker that was utilized was
DESMODUR® BL 3272 MPA (available from Bayer), a blocked isocyanate that
is delivered at 72% solids in 1-methoxypropyl-acetate-2. The effective hydroxyl
equivalent weight is 410, and one equivalent of crosslinker was utilized in this
example.

In order to prepare the crosslinkable film, 23.28 g of the solution from
Example 7 was combined with 1.72 g of the DESMODUR® BL 3272 MPA .
This mixture was allowed to roll for 15 minutes and was then drawn down on a
clean glass plate using a square drawdown bar with a gap that was 2 inches wide
and 40 mils high. The films were allowed to dry for one hour at room
temperature and were then baked for 40 minutes at 165C. The films were

removed from the glass plate using a razor blade.
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COMPARATIVE EXAMPLE 16
Isocyanate, Crosslinked Cellulose Acetate Propionate Film

The hydroxyl content of CAP 482-20 (cellulose acetate propionate, 46%
by weight propionyl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
solids as prepared in Example 7. The isocyanate crosslinker that was utilized was
DESMODUR® BL 3272 MPA (available from Bayer), a blocked isocyanate that
is delivered at 72% solids in 1-methoxypropyl-acetate-2. The effective hydroxyl
equivalent weight is 410, and 0.5 equivalent of crosslinker was utilized in this
example.

In order to prepare the crosslinkable film, 24.11 g of the solution from
Example 7 was combined with 0.89 g of the DESMODUR® BIL 3272 MPA .
This mixture was allowed to roll for 15 minutes and was then drawn down on a
clean glass plate using a square drawdown bar with a gap that was 2 inches wide
and 40 mils high. The films were allowed to dry for one hour at room
temperature and were then baked for 40 minutes at 165C. The films were

removed from the glass plate using a razor blade.

COMPARATIVE EXAMPLE 17
Isocyanate, Crosslinked Cellulose Acetate Butyrate Film
The hiydroxyl content of CAB 381-20 (cellulose acetate butyrate, 35.5%

by weight butyryl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
solids as prepared in Example 8. The isocyanate crosslinker that was utilized was
DESMODUR® BL 3272 MPA (available from Bayer), a blocked isocyanate that
is delivered at 72% solids in 1-methoxypropyl-acetate-2. The effective hydroxyl
equivalent weight is 410, and one equivalent of crosslinker was utilized in this
example.

- In order to prepare the crosslinkable film, 23.28 g of the solution from
Example 8 was combined with 1.72 g of the DESMODUR® BL 3272 MPA .
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This mixture was allowed to roll for 15 minutes and was then drawn down on a
clean glass plate using a square drawdown bar with a gap that was 2 inches wide
and 40 mils high. The films were allowed to dry for one hour at room
temperature and were then baked for 40 minutes at 165C. The films were

removed from the glass plate using a razor blade.

COMPARATIVE EXAMPLE 18
Isocyanate, Crosslinked Cellulose Acetate Butyrate Film

The hydroxyl content of CAB 381-20 (cellulose acetate butyrate, 35.5%
by weight butyryl) is 1.8% by weight. This yields a hydroxyl equivalent weight
of 944 for the solid polymer, or a hydroxyl equivalent weight of 5,556 at 17%
solids as prepared in Example 8. The isocyanate crosslinker that was utilized was
DESMODUR® BL 3272 MPA (available from Bayer), a blocked isocyanate that
is delivered at 72% solids in 1-methoxypropyi-acetate-2. The effective hydroxyl
equivalent weight is 410, and 0.5 equivalent of crosslinker was utilized in this
example.

In order to prepare the crosslinkable film, 24.11 g of the solution from
Example 8 was combined with 0.89 g of the DESMODUR® BL 3272 MPA .
This mixture was allowed to roll for 15 minutes and was then drawn down on a
clean glass plate using a square drawdown bar with a gap that was 2 inches wide
and 40 mils high. The films were allowed to dry for one hour at room
temperature and were then baked for 40 minutes at 165C. The films were

removed from the glass plate using a razor biade.
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ANALYSIS AND RESULTS

1. Analytical Methods
Film thicknesses of the cured, dry films were determined using a Metricon

2010M Prism Coupler at a wavelength of 633 nm. The storage modulus (E) was
obtained by Dynamic Mechanical Thermal Analysis (DMTA) run in tension

mode with a 1 Hz frequency, a strain of 0.1%, and a temperature ramp rate of 5C

per minute from -50C to 250C.
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2.

Results

Table 12 - Inventive Films of Examples 6-14 (melamine crosslinker)

EXAMPLE CELLULOSE CROSSLINKER FILM B (250 TEMPERATURE AT E' MINIMUM
NO. EQUIVALENTS THICKNESS E MINIMUM
() {©
6 cellulose diacetate 0 (control) 88 3.58x10° 176.78 1.84x107
9 cellulose diacetate 1 85 3.30x10° 17110 3.38x107
10 cellulose diacetate 0.5 87 3.27x10° 178.01 3.80x10
7 cellulose acetate propionate 0 (control} 75 2.39x10° 140,66 5.05x10%
11 cellulose acstate propionate 1 92 2.08x10° 143.38 5.91x10°
12 cellulose acetate propicnate 0.5 85 2.12x10° 148.62 7.27x10°
3 cellulose acetate butyrate @ (control) 90 2.29x10° 134.81 6.05%x10°
13 cellulose acetate butyrate i 93 1.89x10° 152.29 1.32x107
14 cetlulose acetate butyrate 0.5 87 1.94x10° 14738 6.68x10°

A

E' refers to the storage modulus of the film.
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I I 5.05x106 E M N MM 42 In a crosslinked film the storage
nodul us, E will decrease at the glass transition tenperature and w ||
hit some myihBgsehiAss M nimum), at which point E will i 9@5%??]@6/?%{2@
increasing tenperature. If a fihn is not crosslinked, it w
essentially flow apart above the glass transition tenperature. In
such instances, there will not be an E m ni mum As evi denced
by the data in Table 12, the filnms prepared using nelam ne
crosslinldng agents exhibited an E mninmum which is indicative of
significant crosslinking. However, as shown by the data in Table 13,

the filnms prepared using bl ocked isodyahatle ¢rosisliinkers gijd not.
Thus, the bl ocked isocyanatecontaining fil{ms|woul d|not %e ccept abl e
for use in the present invention, whijke|Ehe rebad ne-com &ining fil ns
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a conpanion filmsupported on, or adjacent to, at |east one of said
first and second outer surfaces, said conpanion filmconprising a
cel l ul ose ovosekiteiked with a crosslinking agent, said cethukaggodaeizng
selected fromthe group consisting of cellul ose ethers and cel |l ul ose
esters, and said crosslinking agent having the formula X XX ,

wherein: each X is individually selected fromthe group consisting of
phenyl groups and -NR2, where each Ris individually selected from
the group consisting of hydrogen, al koxyallcyl groups, carboxyl
groups, al koxy groups, and hydroxynet hyl groups; and at |east one X
being -NR2 and at | edst cesginRedfint) gheSstdregd Retufluspm WilleleticdRt the glass
consi sting of al koxyal kyl groups, carboxyl groups, al koxy groups, and
hydr oxymet hyl grigasiEon mpgeyse pad Wil higopieriamgm &Flﬁﬁnﬂnl)v\%é’flé‘ihﬂp%lﬁc h
Xis -NRz. E' wilincridd§e Widh flcteadif teﬂ%alraﬁﬁré?flfﬁ lfﬁ.ﬁ?l dot MAGIRED i&FEN R
is selected fromthe group consisting Of a koxy51<y groups, carboxyl
groups, al koxy gswsopdly Eovdagyichboxs/thre glasd tragsitiop mperature. F sudlhistances,
pol ari zi ng pl at e_of ai.m 3, wher.ein each R is an al koxyal kyl group.
5. The poIariziﬁ%ﬁ%ﬁéﬁ%Pﬁ%”%ﬁ%@ﬂ?%?mmherein each X is -NR2, and each
R is a met hoxynet hyl Agrepldenced by the data ihTebRARAhE BlRgpBpatEudip 1661akHe 1,
wherein said polarizing filmcaonprises a polyvinyl alcohol film

7. The pol ari zi SFPSPIENRS aspnte exhipited andhsymyms whichdeindispribeersimiiicrsies
a cellul ose est @fsslinking, HowelBE aPRodhivkitibiRl B8R ]]3?:?}1@3@&3 prefRES €1 N

f
said cellul ose ester conprises a Cl-C20 ester of ce
using blocked isocyanate crosslinkers did not. Thus, the blocked isocyanate-

containing films would not be acceptable for use in the present invention, while

the melamine-containing films would work well.
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9. The polarizing plate of claim?7, wherein said cellul ose ester is
selected fromthe group consisting of cellul ose acetate, cellul ose
triacetatewgelobuiRse acetate phthalate, cellul ose acet akb@Rio¥bRIA.
cellul ose butyrate, cellulose tributyrate, cellul ose propionate,
cellul ose tripropionate, cellul ose acetate propionate,

car boxynet hyl cel | ul ose acetate, carboxynethylcellul ose acetate
propi onate, carboxynethyl cell ul ose acetate butyrate, cellul ose
acetate butyrate succinate, cellul ose propionate butyrate, and

m xt ures t her eof 10. The polarizing plate of claim1, wherein
sai d conpani on fyd Maim: sel ected fromthe group consisting of
protective filnms, conpensation filns, and m xtures thereof

11. The polarizing plate of claim 10, wherein said conpanion filmis

ted t |
an hanesi ve, o1y “ra st R oBRERERAY YRS TS 11 G

conmpanion film lpslaaﬂipgphfﬁcotr@mmgl east one of said first and second

outer surfaces without the u .an_adhesi pol ari zi ng
plate for use in optPB%IF“%ﬁlggf‘ﬁgl ﬁ@égndssga?rﬁl%lmfa?ﬁf%wﬁ at e

conprising: a polarizigg M&ﬂ@iﬁ@ﬂpﬁ&t@dcﬁﬁ&rﬂ&eﬁ@@%%a&%@%f%ﬁ@@es
and a conpanion film supporte on, “or adjacent to, at |east one of

said first and second out@rdgmrfdaméﬂssmiaé;ﬁw@émaﬁmmnﬁm‘mmmmm ng
a cellul ose crosslinked \A@etlﬂlo%e Sgogﬁﬁ%dqn\gﬁﬁ'gc%gﬁﬁ}qng g& Eﬂéeﬂ{ﬂ%?

bei ng selected fromthe group consi ers and

cel lul ose esters, and sai Hemg sxﬂaiadrﬁaﬁm@xe@gmptconsiﬂmgroifselhgosahtlkﬁazﬂﬂ
one group having the forml a i.s.an al kyl ;. and bein
free of epoxy groups and ‘"gqnbllpﬁ%eﬁ%?&laﬂgS‘t‘lﬂéroﬁﬂwﬂﬂgé‘gﬁ”%a‘éng%etgmﬂg
The polarizing plate of claim13, wherei n Ri 'Fﬁ selected fromthe
group consisting of C2-C4 al kyl s. e pol arizing plate of
claim 13, wherein said polarizing film corrprl ses a pol yvi nyl al cohol

X/LN)\X

wherein:

each X is individually selected from the group consisting
of phenyl groups and —NRj, where each R is
individually selected from the group consisting of
hydrogen, alkoxyalkyl groups, carboxyl groups,
alkoxy groups, and hydroxymethyl groups; and

at least one X being -NR; and at least one R being selected
from the group consisting of alkoxyalkyl groups,
carboxyl groups, alkoxy groups, and hydroxymethyl
groups.

2. The polarizing plate of claim 1, wherein each X is -NR,.
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WD 2006/ 127834PCT/ Ug2006/ 020123 16. The polarizing plate of
claim 13, wherein said cellulose conprises a cellul ose ester.
17. The polyasbhaknerspyl ate of claim 16, wherein said cell y-958:8868123
conprises a Cl-C20 ester of cellul ose. 18. The polarizing plate
of claim 16, wherein said cellulose ester is selected fromthe group
consisting of cellulose acetate, cellulose triacetate, cellul ose
acetate phthalate, cellul ose acetate butyrate, cellul ose butyrate,
cellulose tributyrate, cellul gse. propiopate, cellulose_tripgropjonate,
cel lul ose acetate prdpi on@%eel%"%é"&%d’i%}?@{]ﬁ%}%]el“f Teyseach Rdf 5‘5%"?‘% frotn
car boxymnet hyl ce t i S8 LIPS and
acetate butyrat]é,elé(%e Iecl? %%@;gﬁgg%ﬁ%gﬁ%%gﬁgﬁgg%%g@cgFﬁﬁl g%e
pr opi onat e but yhptrexynetioy]l gioupsir es t her eof . 19. The pol ari zing
plate of claim 13, wherein said conpanion filmis selected fromthe
group consisting of protective filns, conpensation filns, and
mxtures thereof. 4.  2fhe poi@izRR|pdate 8f dgmd, atleredd each & isnad Slkodatkyei n
said conpanion filmis supported on at |east one of said first and
second outer suBfdBes via an adhesi ve. 21. The polarizing plate
of claim 19, wherein said conpanion filmis adjacent to at |east one
of said first and second outer surfaces without the use of an
adhesi ve. 22. The pbheaydlaizing phttavEclam 4 Ivdiernin @achwhie r&iRa, andiegch
crosslinking aggnt conprise triazine crosslinldng agent. 23.
A nethod of for 'lﬁﬁn%?ﬁﬁéﬂf’&?f%&uppl ate for use in optical display
devi ces, said nethod conprising: providing a polarizing film having
first and second outer surfaces; _and applying . a conpani on_fiﬁ to at
n

| east one of said fifst aherROEHHE e et claily b ydwesin ¢3¢ prligps
filmconprising 9@,@1- Sobl filkgd Wi th a crosslinking agent,
sai d cel |l ul ose B%Fﬁggeégke télgfa?romt e group consisting of cellul ose
ethers and cel lul ose esters, and said crosslinking agent having the
formul a X NN

7. The polarizing plate of claim 1, wherein said cellulose comprises a
cellulose ester.
8. The polarizing plate of claim 7, wherein said cellulose ester

comprises a C;-Cyp ester of cellulose.

9. The polarizing plate of claim 7, wherein said cellulose ester is
selected from the group consisting of cellulose acetate, cellulose triacetate,
cellulose acetate phthalate, cellulose acetate butyrate, cellulose butyrate, cellulose
tributyrate, cellulose propionate, cellulose tripropionate, cellulose acetate
propionate, carboxymethylcellulose acetate, carboxymethylcellulose acetate
propionate, carboxymethylcellulose acetate butyrate, cellulose acetate butyrate

succinate, cellulose propionate butyrate, and mixtures thereof.

10.  The polarizing plate of claim 1, wherein said companion film is
selected from the group consisting of protective films, compensation films, and

mixtures thereof.
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XX wherein: each X is individually selected fromthe group consisting
of phenyl groups and -NR2, where each Ris individually selected from
the group aemsioskiAe of hydrogen, al koxyal kyl groups, CappR¥itesnzoizs
groups, al koxy groups, and hydroxynet hyl groups; and at |east one X
being -NR2 and at | east one R being selected fromthe group

consi sting of al koxyal kyl groups, carboxyl ;coups, alkoxy groups, and
hydr oxynmet hyl groups. 24. The nmethod plate of claim23, wherein
each X is -NR2. 25. The nmethod of claim23, wherein each Ris
selected fromthe group consisting of al koxyal kyl groups, carboxyl
groups, al koxy group Jpﬂ%ﬂ% AHOMD S nﬂﬁﬁ

claim 25, wherein ea(?; Rnﬁé an a&%g?ﬁl&l grougereglﬁsam 169%1@1‘13
met hod of cl ai mswbpositrboredtieastiodts ofsaid fingRand seaendeaddy sRefhass &laaﬂadheswe

met hoxynet hyl group. 28. The nethod of claim 23, wherein said
pol arizing filmconprises a polyvinyl alcohol film 29. The
nmethod of claim 23, wher eTie soddrtigeidw bDdg@ncIpheassad] @edganion Sitm is
ester. 30. The nethod of c¢laim 29, wherein said ce]lul gse ester

conprises a Cl - @ﬁ@gﬂ@rat@pst@@re o ik st aid second puter Fa et We s thocpsp
29, wherein sai g’f%ﬂ Lose ester is selected fromthe group

consi sting of ce ose acetate, cellulose triacetate, cellul ose
acetate phthal ate, cellulose acetate butyrate, cellulose butyrate,

|1 ul tribut t | ] t.
B O

car boxynet hyl celbiifine pRe&adoaipgisippopi onat e, carboxymet hyl cel | ul ose
acetate butyrate, cellul gse acetate butyrate succi nate, cellul ose

propi onat e butyr at e, 3 Befarigng filip é%"ll%@#sb@ld second outer surfaces; an

a companion film supported on, or adjacent to, at least one of said first
and second outer surfaces, said companion film comprising a
cellulose crosslinked with a crosslinking agent, said cellulose
being selected from the group consisting of cellulose ethers and
cellulose esters, and said crosslinking agent:

comprising at least one group having the formula -OR/,
where R' is an alkyl; and

being free of epoxy groups and groups having the formula

*{——N:C:O

14.  The polarizing plate of claim 13, wherein R' is selected from the
group consisting of C;-Cy alkyls.

15.  The polarizing plate of claim 13, wherein said polarizing film

comprises a polyvinyl alcohol film.
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32. The nethod of claim 23, wherein said conpanion filmis selected
fromthe group consisting of protective fihns, conpensation filns,

and m Xt ur §go bqaeH£54 33. The nethod of claim 32, %?ﬁl@gﬁﬁ/&@iz‘é
conpanion filmis supported on at | east one of said first second
outer surfaces via an adhesive. 34. The nethod of claim 32,

wherein said conpanion filmis adjacent to at |east one of said first
and second outer surfaces w thout the use of an adhesive.

35. A nethod of formng a _polarjzing plate for use, in optlcal di spl ay
devi ces, said net hodl®onpFicdiolizi Pg‘if?ﬂf‘ﬂ@mal &?ﬁaﬁe}nﬁa Hepetlploss soatprises

first and second apﬁ&@ﬁ&rfaces and applying a conpanion filmto at
| east one of sala rst and second outer surfaces, said conpanion
filmconprising a cellul ose crosslinked w t h a crosslinking agent,

said cellul ose bei ng, el et ed from sistin f cel l ul ose
ethers and cel | ul ose 7(séste e PolartFingn "Q 8’? %1 ?‘ﬁﬁ’mame ul&s.)en%skelrm ng

at | east one grwﬂpﬁ@th@@@t&@f&;jﬁ)gem Wnere R is an alkyl; and .
bei ng free of epoxy groups and groups having the formul a N- - - =C=0
36. The nethod of claim35, wherein R is selected fromthe group

consisting of C2-C4 g} kyl 1 4 Fa&jm of «afd @M teri
wherein said pol ari zi ng fﬁferﬁo ae p:sf’eesoa pol yvi ngﬁe asiacoho 0%&5 Sne’zlrIS
38. The net hod s;sﬂecxtéda&amﬂﬁgm\haroamshmfdemseub@&e cmtlmpsa siesstaie,

[ 1 ul t d of 38
col I Ul ose oot or cellingP Pesde e iR Ropfe By R SlheftMeltutose

tributyrate, cellulose propionate, cellulose tripropionate, cellulose acetate
propionate, carboxymethylcellulose acetate, carboxymethylcellulose acetate
propionate, carboxymethylcellulose acetate butyrate, cellulose acetate butyrate

succinate, cellulose propionate butyrate, and mixfures thereof.

19.  The polarizing plate of claim 13, wherein said companion film is
selected from the group consisting of protective films, compensation films, and
mixtures thereof.

20.  The polarizing plate of claim 19, wherein said companion film is

supported on at least one of said first and second outer surfaces via an adhesive,

21.  The polarizing plate of claim. 19, wherein said companion film is
adjacent to at least one of said first and second outer surfaces without the use of

an adhesive.

22.  The polarizing plate of claim 13, wherein said crosslinking agent

comprises a iriazine crosslinking agent.

23. A method of forming a polarizing plate for use in optical display
devices, said method comprising:

providing a polarizing film having first and second outer surfaces; and
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40. The nethod of claim 38, wherein said cellul ose ester is selected
fromthe group consisting of cellulose acetate, cellulose triacetate,

cel lul ose vasehatesnht hal ate, cellul ose acetate butyrat ?CT/@J@OMM@E?
butyrate, cellulose tributyrate, cellul ose propionate, cellulose

tripropionate, cellulose acetate propionate, carboxynethyleellul ose
acetate, carboxynethylcellul ose acetate propionate,
car boxynet hyl cel | ul ose acetate butyrate, cellul ose acetate butyrate

succi nate, cellul ose propi onate butyrat nd. m xt ur ere

41. The nethod of claim ﬁpym&%mﬁmgal?ﬁl%%é ?F’ﬁ‘a? %rg{séﬁ?%id
fromthe group consisting,ed sﬁ?&&e%&Eﬁnﬁdﬂdﬁﬁhﬁ(%’lﬁﬁ@ﬁ@wc@mléée' s,
and m xtures thereof. . The nethod of claim4l, wherein said

conpanion filmis supportoe@sshﬂceémm@msslﬁﬁ@lgﬁgesm@d p4lfunse heiag
outer surfaces via an ad f I
orﬁi%ﬁg Odllp £ nsmﬁ%g O}TQ?eﬂuﬁms ﬁ'grs%.nd gélﬁﬂd& ggt?rls,r st
44

wherein said conpani on fi one of sal

and second outer surfacesndisiilottbslinRgugent hbiviagilasdbesilye.

The net hod of claim 35, wherein said crosslinking agent conprises a
triazine crosslinking agent. 45. Thexpol arizing plate according
to clains 1 or 23, wherein the crossli nkiﬁ\agent is free of epoxy

groups and groups having the fomul a
)
/J\)\
X N X

wherein:

each X is individually selected from the group consisting
of phenyl groups and —-NR;, where each R is
individually selected from the group consisting of
hydrogen, alkoxyallyl groups, carboxyl groups,
alkoxy groups, and hydroxymethyl groups; and

at least one X being -NRy and at least one R being selected
from the group consisting of alkoxyalkyl groups,
carboxyl groups, alkoxy groups, and hydroxymethyl

groups.

24.  The method plate of claim 23, wherein each X is —-NRy.

25. The method of claim 23, wherein each R is selected from the
group consisting of alkoxyalkyl groups, carboxyl groups, alkoxy groups, and

hydroxymethyl groups.

26.  The method of claim 25, wherein each R is an alkoxyalkyl group.
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27. The method of claim 4, wherein each X is ~NR;, and each R is a
methoxymethyl group.

28.  The method of claim 23, wherein said polarizing film comprises a

polyvinyl alcohol film.

29.  The method of claim 23, wherein said cellulose comprises a

cellulose ester.

30.  The method of claim 29, wherein said cellulose ester comprises a

C;-Coq ester of cellulose.

31. The method of claim 29, wherein said cellulose ester is selected
from the group consisting of cellulose acetate, cellulose triacetate, cellulose
acetate phthalate, cellulose acetate butyrate, cellulose butyrate, cellulose
tributyrate, cellulose propionate, cellulose iripropionate, cellulose acetate
propionate, carboxymethylcellulose acetate, carboxymethylcellulose acetate
propionate, carboxymethylcellulose acetate butyrate, cellulose acetate butyrate

succinate, cellulose propionate butyrate, and mixtures thereof.

32.  The method of claim 23, wherein said companion film is selected
from the group consisting of protective films, compensation films, and mixtures

thereof.

33,  The method of claim 32, wherein said companion film is

supported on at least one of said first and second outer surfaces via an adhesive.

34.  The method of claim 32, wherein said companion film is adjacent
to at least one of said first and second outer surfaces without the use of an

adhesive.
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35. A method of forming a polarizing plate for use in optical display
devices, said method comprising:
providing a polarizing film having first and second outer surfaces; and
applying a companion film to at least one of said first and second outer
surfaces, said companion film comprising a cellulose crosslinked
with a crosslinking agent, said cellulose being selected from the
group consisting of cellulose ethers and cellulose esters, and said
crosslinking agent:
comprising at least one group having the formula -OR’,
where R' is an alkyl; and

being free of epoxy groups and groups having the formula

—{-—N:C:o

36.  The method of claim 35, wherein R is selected from the group
consisting of C,-C4 alkyls.

37.  The method of claim 35, wherein said polarizing film comprises a

polyvinyl alcohol film.

38,  The method of claim 35, wherein said cellulose comprises a

celluiose ester,

39.  The method of claim 38, wherein said cellulose ester comprises a

C1-Cy ester of cellulose.

40.  The method of claim 38, wherein said cellulose ester is selected

from the group consisting of cellulose acetate, cellulose triacetate, cellulose
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acetate phthalate, cellulose acetate butyrate, cellulose butyrate, cellulose
tributyrate, cellulose propionate, cellulose fripropionate, cellulose acetate
propionate, carboxymethylcellulose acetate, carboxymethylcellulose acetate
propionate, carboxymethylcellulose acetate butyrate, cellulose acetate butyrate

succinate, cellulose propionate butyrate, and mixtures thereof.
41.  The method of claim 35, wherein said companion film is selected
from the group consisting of protective films, compensation films, and mixtures

thereof.

42.  The method of claim 41, wherein said companion film is

supported on at least one of said first and second outer surfaces via an adhesive.
43.  The method of claim 41, wherein said companion film is adjacent
to at least one of said first and second outer surfaces without the use of an

adhesive.

44. The method of claim 35, wherein said crosslinking agent

comprises a triazine crosslinking agent.

45.  The polarizing plate according to claims 1 or 23, wherein the

crosslinking agent is free of epoxy groups and groups having the fomula

~{—N:C:O
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