hi.gh perfornance " TECHNI CAL BACIMD‘;? At the present tine, a
l'i'ght-polarizing fil mis generally pro 3%e1d by the adFs)orptlon of a l |ght
;_p_g! arizing el ement such as iodine or dichroic dyes into a stretched and '
~.0ri ent efegdetiponmede of pol yvinyl' al cohol or its derivatives, or into an"
-ori-ented polyene film prepared by dehydrochlorinating .a poI yvi nyl chloride -
i 1-m-orrebHyckiatgung a pol yvinyl al cohol filmto forma pol yene structure in.

£P 0. 342 241 Bl Descr i. pt i on TECHNI CAL FI ELD 5 The presenf .l| nvent i on'.”" | .
relates to-a dye-containing light-polarizing filmof high durability and

“these films. OF these |ight-polarizing filns, those in which iodine is used

“-as..a spol arhe ipregert |imemtiod relates poerdye-nonmmgr'@Qi‘@!aaﬂfé%f"f"o°fn¥39'b?‘ﬂf?@'%ﬁ?f’ Aight
-al't hougperbimemcear e excel l'ent in the initial polarization perfornmance.
“Copsequent |y, when the¥ are used for a long period of time in - o
hi.gh- t eERHNIGAH BACKGROHNBN- huni dity conditi ons their durability becones a

Db, R delqtgoe'e&%g?%ent h;%dw ab ,.F.u ,,d ol %@wﬂme@am Gussily
these- fPP’ﬁ%“ Sichies ingire 8L e %@é%ﬁiﬁl@% ley Wéh%n@&#ﬂﬁl,ora

m; Rggb 7;;" A t'ﬂpg ‘gg%ﬁl c&gﬁﬁ’g I mwhrch'i's 'ow in-20
: E)m st sf these Il’& * filrFd) |od ‘f@\féaeﬁ ast 41 Bolh2ing Riieishty arb osrt in| | -
' eﬁ@?r Uéheth@f' réle@ddIdAt! T GHot Hitid Ofbitkizatie Performance. -

:_L| ght p r%B u%htl}g wﬂé {ﬁgy laf WaakiChy & | c bYri6d iof tidy an iIngh-tBperatid andphigraminaditng

el ement o&.&ﬂorﬁuﬁw dudbility bebdids la PFdbintiA GRiek 10 infidbve ther darabifity, theeabava beenprapased d
Wit t Qg ud Methdal,aét exibie)® mbtiod i GBbnghering(Ly] t@etmpitivg thededimer with afvroys gpfuons - -
‘however. gl f6ran’or bbi: 421 @mbihed of asingas 4 wotecing Bmcchighenelymeriim which istieein
l'at t.ep. phrineadiiel to nioitues, aiid BE likehdowerdrathe durahiiitvsie éiruntstisfadtory Bdabrtenpatsisye ¥ gh -
‘tenper atigh Buntidityctodditions dependi ng upon t he dyes used. An object of th

arts, { esiseinp tomistudi ang heat sscempaser Wity Hosadn whishyieglpg iy
with di fTheycar wwewenfermﬁdbwewp Wa °@ 69*5.‘? @s 'HBﬁ’%di

per.f.@ mihewechang consjderehlyyg ) the haye
“extensi velAp %bieﬁ"oqul? P’l‘} Q"F °f?1|"€t N '@ "gnpro ¥ sﬁ’ ,CP é?{sﬁh \9
‘have at Pé??"*é%l al htt"ﬁ@;'%" %? '°f'r? ages o °°° resen i r‘l'v"e‘rjlt | olr11| prow des a-
dye- conCNIPRegng AR T Ry fil m corrprl SI ng a dichroic dye ab- 35
'sorbed - 'ﬁ&o@uﬁ‘é ?PTHQHWER&IJN‘ Im characterized in that said dichroic dye:is:

A 'copsﬁer- zZi nc- i ron- containing disazo dye represented by the.

.:'.f Or m” a l‘?he%?es@nt frhvGiftor&fidvél extensively stiidied solitions to the foregoing problems, and as result, have

" gitained to the present invention. .
. The’ present invention provides -a dye-containing Ilght-polarlzing film compnsmg a dichroic dye ab- -
. sorbed into-a high polymer film, characterized in that said dichroic dye is a copper-, mckel- zinc- or iron-

contammg dlsazo dye represented by the formula (1) as a free acid,

b 'PF 2Pt only

%om of

present i rightidlagzing Simsdn sbich @ dichiorie elye fovseg 38 reopRladaigs P'ﬂﬂ%‘?té%ﬂ ‘tp8"°t' "8y i dr'

0- Me-0O

@' N=N @N =N—R) (D)

whersin Me represents a transition metal, being copper, nickel, zinc or iron, R represents a 1-naphthol or 2-

* -naphthol residue which is bonded to azo group at the position adjacent to the hydroxyl group foorminga

80 'oomplex bond together. with the transition metal and may have a substituent such as a sulfonic acid,
' sulfonamide, amino, acylamino or arylamino group or a hydroxyl group not adjacent to the azo group, Xand

'Y represent a hydrogen atom, a C1-Cs alkyl, lower alkoxy, carboxylic acid.. sulfomc acid, sulfonamide,

- © " amino, acylamino or nitro group or a halogen atom, and Z represents a hydrogen atom or a C1-GCa alkyl or

. “lower alkoxy group, said formula (1) having from 1 to 3 sulfonic acid groups, and also provides said dye-

. 55 e{ontammg light-polarizing film showing a neutral gray, characterized in that at-least one of said disazo dyes
S . .is-used in combination with a dye showing absorption in a particular wavelength region. The present
s e inventors.have found that, by using said copper-, nickel-, zinc- or- ron-containing disazo dyes, there can be

I obtamed hght—polanzmg films which not only show no color change under high temperature conditions, but .

2




[e,r'r] 45 \/\herel n Me represents a tran5|t|on nmetal , being copper, nickel,
-'El“ﬁ‘c -or“iron, R represents a 1-naphthol or 2- napht hol- residue which is ..
ofded to azo group at the positi @p '%@1 to the hydroxyl group form ng,: -
-a corrpl ex . bond together with the tra'ﬁgultlon met al and may have a
substituent such as a sul fonic acid, sulfonam de, am no, acylam no or

~aryl ami noaigy iR aGvidedlightyAbEdbiyy regib® il Sroimpasicadiehndisnt, het folarization gariompnceXofathel Y o

r epr esent dyds ihpohser@s nand thesiiesavhjch hiaje smbik i lhigh [doralsility ahdk@ xigh polarizilion peifamanse @s
sul-f oni.c kesé deves bésh zaemin diss, coaventinna! lightypolarringdilnas: Particulagy. gheoprgsent ingenfing iD yreh -

atom andusafurfermremleim tghtpotasizingsitrenshaviosre oeutrel ofayr r ] al kyl or |ower al koxz e e
%o

group,. ssai d Thorappéra nickel- Hmnongqrfqootﬂwmg tiigazg dye ysehinctheyerespnbyirvaniine can Agsity
provi des eredugedi{peexample, Ryghe mpt d flgsqribeshhelons ALPMPIUAY) ropiepetied éSWeﬁ‘Q'mH'a futral
gray, characterized in that at |east one of said disazo dyes is used in
'coﬁtﬁ nation with a dye shovm ng absorption in a particul ar wavel engt h
_reg| on. The present | ave found that, by using said copper-,
_.n| ckel ! 3 zinc- or iron- col - Nilsazo dyes, there & g’r‘) be obt ai ned
1ight-polarizing fil msY ‘ yot only show no col or change under high
tenperature condi tions but 2 EP 0 342 241 Bl al so have a w de

| i-ght --absorbing regi on and an i nproved dichroism i.e. polarization

‘perf.orpgange ek shd9 rgpfgsgntttﬁbemln\(e"aﬁngs% GoftABIdIR the WbHNGIA (1) BV @azokbed aﬁué&hl@ﬂﬁd

dur abi '] t%@@&’wﬁuﬂo@#&om réprdsédd BYihdBinfurppNce as have never been seen in
t he -conventional |i ght-polarizing films. Particularly, the present :

invention is very useful for ducing light-polarizing filnms show ng a

nedttal gray. The copper-, ni }-, zinc- or iron-containing disazo dyes "

used imthe present inventigh can eaS|Iy be produced, for exanple, by the

-met hod descri bed bel ow A oungg{epresent ed by th #) rmula (C), [err] 15 -

wherein X and Y represe 3‘ Sametlgeani ngs as desc? gd in the formula =~ 7

(1), .1I's diazotized as usue

formula (D), [err] wherein Egrr] represents a hydrogen atom or a | ower

al kyl -t oup,” and Z represen

(l'.) An_d then the coupling product is diazotized as usual and coupled with_

gygg CQnRr?el?ler%rg RE %?)K’e%grﬁsnt %gdroaén tapom o;r rlgﬁ\lrfer"’L|k9lEarou%r r{dFi re&:%sé?lt&t tﬁe QangJ'ﬁ\egﬁnﬁaago
2+ described in the formula (I). And then the coupling product is diazotized as usual and coupled with a’

' 30 compound represented by the formula (E) or (F) to obtain the disazo dyes : o

CL ke

. whersin Rs to Rs represenit a hydrogen atom or a sulfonic acid, sulfonamide, amino, acylamino, arylamino’

"45 or hydroxyl group, provided that Rs in the formula (E) doss not include the hydroxyl group. '

- The compound of the formula (C).used in the present invention includes for example aniline, m- or p-
toluidine, 2,4- or 35-xylidine, sulfanilic acid, sulfanilamide, sulfanilmethylamide, metanilic acid, =

and coupled with a conpound represented by t he

the sane meaning as described in the forrrul'ai'-.-..'..:.—;.._'

- metanilamide, p-aminobenzoic acid, anthranilic acid, anisidine, p-aminoacetanilide, etc. The compound of = = -

the formula (D) includes for example o-aminophenol, o-anisidine, p-cleandine, 2,5- dlmethoxyamhne, etc. The. o
. s0 compound of the formula (E) includes for example a-naphthol, NW-acid, AW-acid, AW-acid amide, e-acid, y-
' acid, phenyl-y-acid, -J~acid, phenyl-d-acnd benzoyl-J-acid, acstyl-J-acid, H-acid, N-acetyl-H-acid, N- -benzoyl-
H-acid, chromotropic acid, etc. The compound of the formula (F) includes for example g-naphthol,
* Schffer's acid, Schiffer's acid amide, R-acid, G-acid, etc. .
These disazo dyes are easily converted to a copper complex by the followmg method and thus the .
" . 65, water-soluble copper-containing disazo dyes used in the present invention can be obtained. :
For example, a disazo dye to be converted to a copper complex is dissolved or dispersed in water or a '
‘mixed solvent of water and a hydrophilic solvent (e.g. ethylene glycol, methyl cellosolve). Then, in an
alkaline's_iate. preferably in the presence of ammonia, monoethanolamine or diethanolamine, an aqueous '



'[err] wherer n [err] to: [err] represent a hydrogen atomor a sulfonic acid,
suff onani de,” ani no,, acyl amino, arylamno 45 or hydroxyl group, provided.
that [err] in the fornul a (E) doggd@%ﬂpg jude the hydr oxyl group. The
'corrpound of the'forhula (C) used In e present invention includes for

exanpl e aniline, m or p- toluidine, 2,4- or 3,5-xylidine, sulfanilic aci’d,_':';'--":"-

sul f ani | saiicAext coppbi sufdts, EBspaY tivtitidl ey, coaﬁ:;‘r atitdltd, rofoedbly, a Wi doanfar @l is caused

p- ammi- No ke aa@h chearesuting adlitior andispesionat 4l temperataiechf fram 50 8imi00 0G,(edferabily nall doweret c
The. corrpnnnrsd Gfthushibe desirartdoppet-Bntaining |disa@silyésoran beabtigpted. 0- ani nophenol ,

‘0- ani si di n&e yatarisdubial nickel-coptabingl idisarp lyssy avatei-solvble zint-contdiffing dbos arwmmgmbleof
t he f &r rivgh-gontdifingi anes vpde in the)preamanph@n [cen bq ohtainet ik illowsN\ihatds. d dispapycre e
AW aci d egmietied to[aceamplex iy gissolved: d@ew inyyqien 01 @ mixpq palvept of watpe er@ %lhvdroph"'c
phenyl - Folyert (9.0 B’@H Iycg). gt !dlce n-ap a%iﬂr'ﬂstatﬂpaﬁf?@'v iptha e

N-by nzoyrmowaa@?'ame e'rﬁ'%r?ae'm 9,‘19 s sglution of figke! gufata igel cplor @°'1°

i ncl udesz"'\cc?r'fa@x hl?" O | 3‘] ‘H inpp ghloride. 1§ gaysed t°§°‘§(‘3r '°§5'Pﬁi%ﬁ ion ‘§d58?

ani de’ t | il ' re(ﬁrgb '6°t 8 ViR s o
conpet o8 “W’%” f“ i.ﬂ.?;r"‘“% i ﬁﬁﬁéim. i ;g%; b Evg%ine dermazgggusrr' R
obtai neiﬂ? te h)gi{ -00 ab in tcb - -lgrgw eé]stx i

di SOl CamBhingh rﬂ&ﬁﬁ@ eh.ekewazﬁrer or%n-@o.me&% msq.te\rsahese i R a5

hydr ophi | 1 §pesfit ¥shHpleS 8f e cébobty, IRk, Sthd! @AY ironBakthidihg &iSzb @yda!of b forhXE M) thi) an .
al kal'i neyb@inad il bB sRIwWA28 2l fide bild bY) Meds 5 BB ftm@ie @NBTIA). Tho BIOMEIC IR NEIARBARE OF
di et hanayams faenulad 1) 236 QkkSusually e dGis 348diad $altPdut & @ dlkol possibli to QSR indhdl thrai e,
‘COPper b Gthiud Spotissivn, ppveroniad Sitrahalamins @ falkylarithe/salt ot thé k@i ne copper salt is
.causesh to act on the resulting solution or dispersion at a tenperature of
from50Q to 100C, preferably not |ower than [err]. thus, the desired
copper-contai ning di sazo dyes can- be obtai ned. The mater-soluble
ni ckél - cont ai ni ng di sazo dyes, water-soluble zinc-containing ones and _

wat er-soluble 5 iron- contarnrng'ones used in the present invention can be -
obtaifed as follows: That is, a disazo dye to be converted to a conplex is
di ssol ved or dispersed in mater or a mxed solvent of water and a S
‘hydrophilic solvent (e.g. ethylene glycol, nethyl cellosolve). In an

-al:kal i ne state, preferably in the presence of ammoni a, nonoethanolamne or. -

'di et hgnol.am ne, an aqueous sol ution of nickel sulfate, nickel chloride,

nickel” "acetate, zinc sulfate, zinc chloride, iron sulfate or iron chlori de "

s caused to act on the resulti ng solution or dispersion 10 at a

;f:terrperature of from[err] to [err], -preferably not lower than [err]. thus-,

‘the. desi ted wat.er-sol ubl e nickel -containing, zinc-containing or
1 r.Qn_.a_;ont_ar ni.ng di sazo dyes can be obtai ned. . .

“8§0,



‘Al Sp, “the desired nickel-, zinc- or iron-contianing disazo dyes can be = . . "~
obttai-ned .advant ageousl y, for exanple, by subjecting the copper-containing . .- ..
-di'sazo dyes obtai ned above to coppe SATBNI treatment under heating in a
di lI'ut e hydroxchl'oric acid and con\%?'l ng théellgr esulting O O -di hydroxy ~ = = .
.di sazo dyes 15 containing no netal to the nickel-, zinc- or iron-conplex: - :
by the nethod descri bed above. Specidfi cagx | es of the copper-, nickel-, .=
zi nc- and(®r on- cont ai ni ng di sazo d _'([: t_hagp Qrmul a, (1) thus obtained w |l

‘be shown. as a free acid by nea "q

dyes. represent ed he formlhe(N) to e Usyay |
salt, ButHQ@,3 @nl _e N 0 alith T
‘potassium ammonN\um/ et hanol anpre/or al kyl a4fi ne¥sal t “or t hpyH+ 25 30
35-'_@"10_]_'45 50 55 4 EP 0 342 Z41 Bl [err] §0.BP 0 342 241 Bl 10 L

[err]: - EP 0 342 241 Bl CH, 3= . . -
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Terr]. EP 0 342 241 Bl [err] EP 0 342 241 Bl [err] "EP0342241 B1
[err]- 100 - EP 0 342 241 Bl [err] . ..... in the present invention, by usi ng
thg dyes represented by the forngpgdsblgi B1COnbination with a dye 55

-showi ng absorption in a particul ar wavel ength region, correction of the.
col-or and_an inprovement in the . . polarization performance can be
at'tai.ned. The dye used in this case is one having absorptlon

the copper -, T

characteri s(%écs in the wavel ength region bé" nt from
‘ni‘ckel -, i ron- contalnlng di sazg esh i n t" sent : .
invention. As such t he any of thage having a b hI 0|smW|II do,
:but generally IIIIO§ 154%\12 N =N~ @@
T g SO, H
CH, b
R
S @
'25'._.. '
L (® | SO,H
. H,N @ N
o
OLRORY OO
50 O,H
SO, H 50



selected from azo dyes’
i nventi on,
| ndex Generic Name (C.1. Generic

'Blue 2025 C
C.l. Direct YEIIOM/28 C.

Direct Blue 71 C.

‘Ditect Red 31 C.

C. 1. Direct(Mol et '51°C .

Bl ue- 168 Cl.

106 C. 1.
the present inv
derivatives, fi

its derivatives with a

Direct Geen 85 20 CI

ention
| ms nmad

Direct Ora

Direct Ora

6Ief|n (e..0.

As‘exanples of such the dye used in the'present'.
~there are nentioned the followi ng ones, as expressed by Col or

m_ 12 511igy Direct Yellow 12 C 1. Direct - .
|, h?ect lolet 9 C.I. Direct Yellow 44

nge 107 10 C. 1. Direct Red 79 C

Di rect Blue 78 C.I. Direct ed 2 C.1. Direct Red 81 15 :

ng-(%GZST

X r ect Bro

ect Red 247 C.1 Direct

d productg of pol yVi nyl al cohol or3
et hyl ene, smyqpylene) or an acid (e.g

mer filmused in

cr o‘t’om c acid, acryli®0gaHi d, methacrylic acid, mal ei ¢ aci d) -and filns made
of EVA resin- (ethyleneIV|nyI acetate
r resin, etc. O these
ol or its derivative,

I’ESIn

_ponV|nyI
are particu

%ol yest e

invention, for
copper -4 ni ckel -

generally be enply

=

.20

(12)

25

(13)

40

55

cau

N

SO, H

al £qh
Fﬁﬁly useful as high pol§he

19 t hese high

i.rQ

Mo

resin), saponlfled EVA resin, nylon . :

films, those which are nade of

?Fau§e they are easy to adsorb dyes,
T M. 30 In the present

0 a. orb the foregoing:
0 =s, there can
. . ’ ‘ | @

NH

O0—-Cu-0

NHCOCH,
SO, H

SOIH

Di r ect Brown_..f.ff

?Ey'hol or its 25 =



. ni ckel - ; 2|nc- or iron: contalnlng di sazo dye in water and dyei ng the

~hi gh: pol ymer -films-with the resultlng dye solution. In this case, a
preferred dyeability is obtainedg h?gfp§§|ng the d auber's salt
concentration of the dye solutlon rom2 to 10% and setting the dyelng
“tenperature at from50 to [err]. The orientation of 35 the dichloric dye
“adsorbed: kg#o 't he high pol yner. fl|ﬁ]l6 Ce%tléd out by stretching the film~
bef.or.e or ter the adsorption of the Forgstretching the fil m nmade of-

- pol-yvi.nyl al cohol s derivati gt hoygs I n which conpression
;and stretchlng are } M gry formnay be enpl oyed. -
zinc- or

5" dyes into the high'poly N | ms and orientation of
‘the filns. . have: beqh fini shed, when after-treat v 6 such as boric acid 40
treatment, etc. are plied as need arises, the efkect of the present
‘i.nvention becones nore renmarkabl e. The borlc aci d ﬁ“&dinent i nproves the
| i ghttransmittance and degree of polarization-of the light-polarizing
film - The %8 ditions of the boric aC|@Ltqga1@ent vary with the kind of the
“hi-gh-polyner films used and that of f ni ckel -, zinc- or

liron cont ai ni ng di s&?

i ron-containi ng di sgze~dyes. Ceng , howevey is preferred that the
bori c,gaci-d concent r I19=INp — ye N0k Rrom\I™{ ¢ 15% preferably from5
;H)lo% and that thy -mnem 45 enperature z#

n a range of fromf[err]
to {err] preferably/from[err] to [err] Wen t ic acid concentration
is. lower than 1% fihe treatnment tenperature ower than [err] the

ef f&ct- of the treatnknt is poor. Wile when the bor ﬁpld concentration is
hi ghep than 15% and the treatnent tenperature is h wer than [err] the =
l'i'ght-polarizing filmbeconmes brittle. Further, if necessary, a fixing =~
treat ment () h aqueous sol utions cont O Ai%g—O.cat i oni ¢ hi gh- pol yner S
'conpound may be applled in conbina- A0 tion with e boric acid treatnent. o
The dye-cont ai ni ng I i zi i | mthus n@' is used as a :
pol-ar#zing pl ate af¢ riY n the feeling of optlcal
transparency and nE‘l-l cal stremngtly has been jto one or both sides of
the film As a matefial formng the protecting there are used the '5f
-uni.axi ally stretchgd,Bnd oriented films of 55 the—€onventionally used ones .
such: as cel lul ose acétate films, acrylic filnms, flugp ge-containing fllns_,;_”
(e g tetrafluoroethylene/hexafluoropropylene copolynér films) and films.

‘made "of ‘pol yester resins, ponoIefln r83|r1 cPolyamde resins, etc. 12

'EP0342 241(En -

| SO, H |

'tfxzt .

o (1-9) . 0=Cu-0 _
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_The dye—donfaihing li,ght-pol arizing filmthus obtained, as conpared mﬁﬂhf;;_ef;

the conventional " ones, not only exhibits a high durability over a long -
-peTlod of time even in hi gh tenpegglo\yss ogPRTI tions, but also has a high

pol ari zati on performance enough to be conparable to.the |ight polarrzrng”:”” O

films in which iodine is used. Consequently, the dye cont ai ni ng
light-polarizing filmof the present invention is suitable for. use in
various Jggyndicators in which |iQuw NietQstal s are used, particularly ones
carried on. vehicles requiring -a/hi gh polari -tron oerfornance and '

durability; and ial instruments used . .
.in_varbous erfi R HE | NVENTI @GN0 The -
-present i-nvenXi pe 3 . eye to the

f ol-+owi ng exappr®s, but thesé exanples are onIy gi ven f&ﬂabﬁg .J:§ -

il NastrationZand not to. be interpreted S@aﬁmtrng t he present ,
thereto. Th(§Q£Hm "l'tght transm ttance" ref erred to herein means a val ue
indicating the light transmttance of one" 15 piece of the
light-polarizing film wmeasured by nmeans of UV-330 spectrophot oneter
-produced é{ H tachi Ltd., in terqﬁ o? Y ﬁFcordrng to JIS Z 8701
(Specifick Hon of Cblours Accor di ng~ B The~Q E 1931 St andard Cblorrnetrrc
System and the ClE 1964 Supp e G2 metric Systen). The
ternr"d%gree | ari zatio .ns a valdae by nea5urino t he Iighr
transnittance , N gt~ |
each other, expredsing in Y ---ordrng t o/t he above met hIHQO
caheulatrng a€cording to the foll ow ng quq{lon [err] wherein
value af Y qygg Hhed fromthe light transm™ttance of two pieces of the
light-polarizifig film30 neasured in a state wherein the both filns are
super posed upon each other so that they have the sane orientation direction
(thiis light transmttance is called "pa aII kight tra ittance"), and
[err] |s(22yalue of Y obtained fromt} T .nsnit e of two pieces

e both filnms are
‘are at’ right t(:)e

rectrons whi ch.
is called o
"cross light transmyXtapdce"). The Yo .rrzatron nan»- is indicated
by val ues. measured on a partrcul.:HMaveIength Fp g Examples 1 SQ H and '
Cbnpargfive exanples 1 to 5, and Dy3the nean of %va
to 700 nm for Exanples 12 to 21 and Conpar ative exanpl es 6 and 7. The

ntary Standa

-superposed upon eac |

| ues measur ed3on fronr400_Z;T

durability in the present invention is Indrcated by [err] described below. -~

That -i's, [err] is a value obtained by nqgthe lig kﬁransmttance of .
the Irght(ﬁabarrzrng frlnr(neasurrng ip WCPD- 109

P '_ SO, H SO, H
6 (24) CH, ~ 0-Cu-0 OH
® ' SO4H  50,H
| SO, H OCH, 3 3



-40 ~spectrophotorret er pr ‘oduced. by Q suka Denshi Co.), calculating the values -

of- L* ar and b* according to JIS Z:8729 (Specification of Colour of
Matferials according to the ClE 18p6G 44023]lg5) Space and the CIE 1976
(L*u*v*)- Space) and substituting the resulting values in the follow ng
equation: [err] i: Before durability test j: After durability test 55 -
‘When this value exceeds 1, the color change is remarkable as conpared with .
the initial(ggl or, becom ngga probl emlo_tgnmsoof t he Séﬁbl“ty of the =~
quality. In the foIIowi ng exanpl es, t € di chroi c™dyes rpres'ented by the ..

formulae (1) to (34) (s usedlnt =—{ or m of as aNy . 13 EP 0 342 -
241 BY Exanple 1 A VI =8 i | 1 af @ {hi ckness (Kuraray
Vinylon[err] #7500) W stretc Your tinme (ORIl length in a

| ongi t udi nal - uni axi direction {¢& prepare thos bstrate of t .
pol arizing film Th8OSH resultlné 4 mwas di pp8d for..10 mi nut®s, as kept
'| n the tensioned state, in a [err] aqueous dye solution containing 0.15

. 9%-0f- ‘a copper-containing disazo dye represented by the fornula (1) and -
2 0 w . % of(28)auber’' s salt (sodium sul phatg),cg_gyei ng- igtant .
Thereafter, thefllmwas dlppedfor 10 nutes in a[er

containing 7.5 w. % of c aci d angr-t¥en washed e'rr] water for 30
secongs to obtai i o/ 4 NLEN -r@ NL N ight-polarizing - -
fil m was neasured for tRe oI arizatig aracteri st nd-.[err] when

.appa aratus. The results are shown i _ _

According to the same method as in &npl e 1 the po ywW nyl al cohol film-

‘was- dpped for 10 minutes in a 60 C aqueous dye sol uti o8Qdhtaining 0.06
wt % of . a disazo direct type represented by the formula (35) and 1.0 w. % of

'GI auber' s - ?if and then subjected to the boric acid treatnent to obtain a -

| i ght-polarfZing film This |ight-polariziCg Fa+m. S&H ed for the

pol arj.zation characteristics and [err, .

H,CO @ N=N -

50

10

%queous solution =




20 #stand -f'dr_"":,SOO'hours in a-'[e'rr] dry constant-tenperature apparatus. The- " -
results are shown in Table 1. [err] Exanple 2 According-to the sane nethod. =
as-in Exanple 1, the polyvinyl al cgh 84%?‘%%3 di pped for 30 mnutes in.a

60 C aqueous dye sol uti on cont ai ni ng % of a copper-containing

di sazo dye represented by the fornula (7) and 4.0 wt.% of Q auber's salt.
and t hen S&ﬂ)ected to the boric acid tre(? gﬁnt (r)o obtain a light- 40

pol ari zi ng I m This |ight-polarizing Mmrwas”sgasured for the
pol'drization characterjistjcs and [ when al | owgd t o

in a-100 Gdry. t ur g jarat u ﬂ are shown in-
Tabl e 18 dﬂ&?&ﬁlée _ rNEHY s F @ qgu hod -
Exanpl e ‘1, the pol yvinyt—al cohol f] was di pp 1 i 3 60.C .
aqueous dye sol ution containing 0703 wt.% of aS@sBazo dye repr edentdd by -

the formula (36) and 1.0 wt. % of C-&Iauber s salt and then subjected to the
boric acid treatrrent to obtain a light-polarizing film This

Fight- p(°.)| arizing filmwas measured for the pol ari zation characteristics and_-

[err] when(3d)l oned to 50 stand for 500 I@wWNii@@a 100 Cdry
constant -t enperature apparatus. .The re'ults are s ovvn in Table 1. 55 14
EP 0 342 241 Bl® [err] ='. pl e 3 AcgOTtNng to the od as in Exarrple

tand for 500 hour S;“'

1,. the jpol B, OHNOgSEe I M= s-(di(Op o6k I ez NL& T 15 a
aqueous dye sol ution u- /ai ni ng 0. £ . % of a 3 zo
direct dye represented by the forplla (9) and §00Hwt % of G aub salt

and _then subjected to the boric amd treatnent th obtain a | i ght - pol ari zi- ng'

film, This |light-polarizing filmwas measured for the pol ari zation
char acteeristics and- [err] when allowed to stand for 500 hours in a

'3[28”] -dry .wsta\r.\t-.terrper ature appar at u.%_Tilg_r(fsul ts are shown in Tabl § 1o

- 2

e |
. 83y -
s N |
o Pt
o S0,H
50 :

S0,NH,

e in_the present invention, by using the dyes tepresented by the formula (l) in combination with a dye-
8 "_showmg absorption in a particular wavelength region, correction of the color and an improvement in the =~ "

. -'polanzatuon performance can be attained. The dye used in this case is one having absorption characteristics )

“._in'the waveliength region different from thai the coppsr-, nickel-, zinc- or iron-containing disazo dyes used in

the present invention. As such the dye, any of those having a high dichioism wiil do, but-generally, it is .
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‘Conpar ative exanple 3 According to the same nmethod as In Exanple 1, the

pol yvi nyI al cohol. filmwas di pped for 10 m' nutes in a [err] = aqueous dye -
_soI ution containing 0.03 wt. A)of h?ﬂ fye represented by the formula = .
(37) and 1.0 25 wt.% of d auber’ s sa then subjected to the boric acid -
“treatnment to obtain a light-polarizing f| Im This light-polarizing filmwas -
NeasUr e@elécd fioftazd Uyed. iAZ ekanfplRs GhAKR Gib &6 Gold Gr5tha prbsdne nidntionl) therecdrd @wvtidnelo -
st-and f @fe 16IBRING 61166, Sas iskprédséid By Cotodl InlexcBBnaicaNume & TBeriotit Narme)appar at us. The

resul t-s carmresthvellaw 12n Table 1. [err] (37) 40 Exanple 4 According to the

‘sare: netchareetBlier2oExanpl e 1, the pol yvinyl al cohol fil mwas di pped for 10 '
.m.nut es GlDiactd®d @1 aqueous dye sol-ution containing 0.50 w.%of a '
--copper-wmlactnﬁqmiim sazo dye represented by the formula (15) and 4.0 wt: /
.of \g auledrDirgctorgliaw 4nd t hen subjected to the boric acid treatient to obtai n
“a’ITght Cl4¥regfelga™ 28 ng film This |ight-polarizing filmwas measured for™ - -7
‘the pol &liDimetBengeAlh act eri stics and [err] when allowed to stand for 500 o
hour s™i r?'aD"fB‘(f‘eé 7Bry constant-tenperature apparatus. The results are shown

in Tabl. ;’Z _ 8ative exanpl e 4 50 According to the same nethod as in’
Exanpl e /1 "iEe "yvi nyl al cohol filmwas dipped for 8 mnutes in a [err]
-aqueous _SP",e tal'on containing 0.04 w.%of a disazo dye represented by
the f@ ' ot8fd 1.0 wt.% of- 3 auber's salt and then subjected to the

bori ¢ acd c@;e&qﬁ;,gg% to obtain a light-polarizing film This
l'i ght - p@,qg,;egmggzﬁ-;l m was nmeasured for the polarization characteristics- and- -
[e rl wtanpiskd shwe@st o 55 stand for 500 hours in a [err]-dry .
CONSt antcf mRpEGredngse apparatus. The results are shown in Table 1. EP O
-_-'342 241 dBlpifeeyBrdwrEzeanpl e 5 15 According to the same method as in Exanpl e 1 .
.t-he -pol yoili Dikekt Brbveotoel fil m was di pped for 10 minutes in a [err] aqueous A
dye sol uti Direccehaval4di ng 0. 14 wt. % of a copper - cont-ai ni ng di sazo dye co
r epr eserﬁ'e@lrebgBlt!ehb .
" The high polymer film used in the present invention includes films made of polyvinyl alcohol or its’
" 25 derivatives, films made of the modified products of polyvinyl alcohol or its derivatives with an olefin {e.g.
- ethylens, propylene) or an acid (e.g. crotonic acid, acrylic acid, methacrylic acid, maleic acid) and films
made of EVA resin (ethylene/vinyl acetate resin), saponified EVA resin, nylon resin, polyester resin, efc. Of
_ these films, those which are made of polyvinyl alcohol or its derlvatwe because they are easy to adsorb
S dyes. are particularly useful as high polymer films. : S
T 80" “In the present invention, for causing these high polymet films to adsorb the foregomg copper-, nickel-, © 7T T
' Zinc- or iron- containing disazo dyes, there can generally be empioyéd a method of dissolving the copper-, ~ "
.. nickel-, zinc~ or iron-containing disazo dye in water and dyeing the high-polymer films with the resulting dye
" solution. In_this case, a preferred dyeability is obtained by mcreasmg the Giauber's salt conicentration of the. ~ - .
. . dye solution to from 2 fo 10% and setting the dyeing temperature at from 50° to 70° C. The orientation of ~ = [~
5. -the dichloric dye adsorbed into the high polymer film is carried out by stretching the film before or after the -~ ™ -
.- ‘adsorption: of the dye. For streiching the film made of polyvinyl alcohol or its derivatives, any of methods in -
_ _whlch compression and stretching are carried out by the wet form or dry form may be employed. .
. After adsorption of the foregoing copper-, nickel-, zin¢c- or iron-containing disazo dyes into the high .
R polymer films and orientation of the films have been finished, when after-treatments such as boric acid :
"4 {reatment, etc. are applied as need arises, the effect of the present invention becomes more remarkable. B
- The boric acid treatment improves the light transmittance and degree of polarization of the light-polarizing
.- film. The conditions of the boric acid treatment vary with the kind of the high polymer films used and that of
_ the copper-, nickel-, zinc- or n’on-contammg disazo dyes. Generally, however, it is preferred that the boric
- acid concentration is in a range of from 1 to 15%, preferably from 5 to 10%, and that the treatment
. .45 temperature is in a range of from 30° to 80°C, preferably from 50° to 75°C. When the boric acid -
concentration is lower than 1% and the treatment temperature is lower than 30°C, the effect of the
‘freatment is poor. While when the boric acid concéntration is higher than 15% and the freatment
“temperature is higher than 80°C, the light-polarizing film becomes brittle. Further, if necessary, a fixing -
. .treatmerit with aqueous solutions oontalmng a catlomc high-polymer compound may be applied in combina~ =
" 50 tion with the boric acid treatment. '
.- . The dye-containing lighi-polarizing film thus obtamed is used as a polarizing plate after a protecting film
:superlor in the feeling of optical transparency and mechanical strength has been stuck to one or both sides
. of the film..
E : - As a material forming the protectmg film, there are used the tiniaxially stretched and oriented films of -
. 3'?;;:_5_:5"_}_',_-me conventionally ‘used ones such as cellulose acetate films, acrylic films, fluprine-containing films (e.g.
N .:-:_'_tetrafluoroemyIene/hexaﬂuoropropylene copolymer films) and films made of polyester resins, polyolefin -
o rpsins, polyamde resins, etc.
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‘fornula (30).and 2.5 wt. %of Q auber's salt and then subj ected to the boric

aci'd treatment to obtain a |ight- polar|2|ng film 20 . This

Ii ght - pol-ari zing fil mwas neasure%gf‘.ﬂ& giol ari zation characteri sti cs’ and
ours |n :

[err]- when allowed to stand for 5 a [err]-dry

constant-tenperature apparatus. The results are shown in Tabl e 1. Exarrpl e 6

25 Accongl dye-chilaitintighedbRiiang A thusibtiiibd Rxsaeiabsedlyithttieccop@htonal oyds, wdt ool -
fil m was dgkhipipehighodurablity Tovét it i poeifodast firté éven Mg aentpeckiues @aditidng, dut atsoriasia higng . .

07025 Wt . giaistion périoheheccamigti 1oi begrothiparatio tocthe light poledngtfiras pywichdodnsrimubed. (2)

and 2.0 WonS$6qoéntif teeudyercontaisiag Nght-poladizirgafin of the tphegentt inventiouais sultablp éail usepin varipus e
‘ni nut es i indicatdrssin WhiciDicaigieerstals apoised, particuladinengs Pﬁ"ﬂﬁg op vehicjgs requising »bjgh polagizgtion andf..” o
‘then washesformande and] dyratfitypcand rforf wse 130 thoetodipryen 10 ingirisl I'Fsﬁ“"‘l'el“@h‘l's-%dﬂ' AFo¥t ng

fil m Thievirdngpnts. poI ar| zing filmwas nmeasured for the polarization ,
¢haracteristics and owed to stand for 500 hours in a-

[err] dryBﬁﬁTrM?%ﬁlfo'Tg W'&QEPETHBMFSH\%' The resul ts are shown in Tabl e.i |

mpl & 7 Accordin S
-aI cohol I fﬁ“?/\,ﬁ§s°&}g é‘&"“f‘ﬂp %7’ ‘r? P '%m" %)'e"cejf" t"t" 8'°‘W % Dk, but
cont ai ni ng it n?m %’%eﬁoﬁy givey jfor e, BHP%P 19 ngs ?og'ajzng gye repr ent eﬁrt)y t‘H"

.for mil a( ? "li tvjanséht%\ A Qﬁrto rélﬂn&an@Q%IEJ’Eﬁ&?caﬁr\H%@ﬁ‘dhﬁ%n&ﬁtt&n@@onﬂé' c-

aci d-treal .é@é Rlidhiiith) Hbksored BY Fokrs! of Wvidsd Bpectidphsiorhété brodB&dayi Hitedl -

filmwas: ﬁ?aﬁ% o 9racc§ohﬁ1 ReLRI2 &Ah (§pecifidafidnadh (CBIbirS iAbdofing el th &IE JosniSdard

a' lowed t Goidrkratie Si@m Eﬁlﬂh&cwﬁm SupPlomGiitdr} SERAArOCURSBIMBNE SysiM)CTha e @degree of

' g#r at USpolafitilionembknt S e dbRMeN bi Imedblritg ietlight trdnwaifgiice of twaCpiadedion het lightt he
met hegtbrigifig filfh Supsrpiie@ upon bdeB opel, wiresging &l ¥ Gleairdidg fortheralsovel impphed afid the -

m nut €soe | calodfating ag@rdidg tathe duloMingdageatiom| ut i on contai ning 0. 025 w. % of a

i ron- cont ai ni ng di sazo dye represented by the fornula (4) and 2.0 wt. % of

‘@auber’s salt and then subjected to the boric acid treatment to obtain a

T |_ght- ‘polarizing film This Ilght pol ari zi was neasured for the
E}g'llomg']li
¥

“pol-arization characteri st er e
ina [&r]-dry conS?hRE- ?t ﬁfb 8 ébBara_ p Ahe) ré‘s I't's

Tabl e 1. 50 Conparative exarrpl e 5 Accordi to the sane nethod as in S
Exanple 1, the pol yvi nyl al cohol f|Imvvas di pped for 5 minutes in a [err].

e shown in

-aqueous dyg, g Islo uE S Y BB Wofifande B HEBRIVR toRHERBRAIRIIRY
the f OI‘JTU é‘ﬁ%’ l ere%btgn fl’ are tf C{; aﬁnpdﬁ% dh &%ﬁy?j sb héﬁthg}gﬁ%g%rgd;\ 0 .. L
n oﬁr@&&r{% iighCtra ﬂdnﬂe B c'alleg ardiel 1Qht trehdhttahéd™Tend Y] is avalue of Y .

he b0"r| cm%g

a for 500 hOUfS
3P |

- -obtained from the light transmittance of two pieces of the light-polarizing film measured in'a state whersin. T

" 'the both films are superposed upon each other so that they have orientation directions whuch are at right -
... .angle$ to- each other (this light transmittance is called "cross light transmittance”). The polarization - -
35, performance is indicated by values measured .on a particutar wavelength for Examples 1 to 11 and -

_ . " Comparative examples 1 to 5, and by the mean of values measured on from 400 to 700 nm for Examples N
L 12 to 21 and Comparatlve examples 6 and 7. I
B The durability in the present invention is. indicated by AE* described below. That is, AE" is a value :
- obtained by measuring the light transmittance of the light-polarizing film (measuring instrument; MCPD-100

40 spectrophotometer produced by Otsuka Denshi Co.), calculating the values of L*, a* and b* according to JIS

"-Z:8729 (Specification of Colour of Materials according to the CIE 1976 (L"a'") Space and the CIE 1976 - e

o .(L*u"v‘) Spaoe) and substituting the resulting values in the following equation:
) (aE), = (AL + (Qa)y? + ((A‘D‘)u.j)z)"2
 whersin |
ALYy = (0 )

o ".(Aa*)l.l = (a*')l" (a*)j .
.80 (AbYy = (0% - ()

.- i Before durability test
" j: _ After durability test

. aproblém in terms of the stabllvty of the quality. .
' In the following examples, the dichroic dyes represented by the formulae (1) to (34) are used in the '
form of a sodium salt.
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This light-polarizing film however, hardly exhibited the pol ari zation L
.char.act.eri.stics. - The results are sh‘own in Table 1. 16  EP 0-342 241 B1-=—
[err] Exanple 9 25 According to %lhp 3% gt hod as in Exanple 1, the

pol yvinyl al cohol filmwas di ppe 13 mnutes in a [err] aqueous dye
'sol.ution .containing 0.15 wt. % of a nickel-containing disazo dye represented
by the fednipd 8 (16) and 4.0 wt. % of | auber's salt and then subjected to -~
the boric acid treatnent to obtain a light- polarizing film This SRR
Iiight - pol ak palyvingi didohotfilmecs 7Ediasio thisineiss (Kutatee Vinwloa® #7508)iwen stesiphpdilotiewr figes itss and_ .
[err] - wodginaB@ngthl ih @venbitudinal peindl Hisct®0O preraresthp ﬁuw%@f @'tﬂ rp9'a"=m9 f"m The 1 L
_const antrestitingoiéim avas dippedhionttiminutes. T et Esthe fessiened s@igoii?
10 35 conteipingo?-H Wie toh atcheresenpieinig hsaep dve rPR'iese&* the i°""t' é‘) syﬁ
al cohol -Glqubars\salt (safipyp suiPhat): 2 dyeing aepistant. |Thereaftery) the esﬁg % 119%
‘contai ni%A Bquf‘ﬂ’s\ﬁf" d’P"t%l"“iq -ﬁ%‘”[:‘él‘?f %ﬂ"ﬁﬂﬂ‘b% tg‘?i'z"@s g % Becof‘%s

'f.or..m.JI.a gojajn 2, fight-polay u % he borl c
d rdalaa Té’a% s r[\ o%nzatlon raag ch e& Io&v fo .
aci ﬁ% g%ﬂp@aurfglr H églgl 'tant- fﬁ‘@ re m ﬁ‘ ' Z' ng j. :

fllmwa |za|onc er|3|csan err

al | owed éog‘p%tgggxa;n% 200 hours in a [err]-dry constant-tenperature :
appar at us e resu ts are shown in 40 Table 1 Exanple 11 According to the'_ '
same jret hogheging b the‘ SRl fothbd ab MSEXRAMIY Y, ity polyin Qlesol fith wad WpsedddrAp @thufedin 18

m-nut es al 60> 6 dqueBud &b sbiuttH EERAkIng /6 WOl bitd @iz BIRLEIY rBfeddntdd bythe Yaradia @5)

i ron- CO%@H Bivig, 6 @amerdis® ah@ Mok Seced tdihe ok Acht Waatnent th Sptaimredight-dtatingdo of -
Glghfer fim.salt and then subjected to the boric acid treatnent to obtain a .

i pol iis HghBgpldikihgTfilm TWdsSméssgyid fop tHeapolarizatign Ehiateptenatics andasiiwhben fliswed fre

pol.ar doz atahdfor Glcoars Incxr 109t C-dy camsthnt-tempdratuch eppacatub.dive chsuits amtshew i dpblsDO hour s

ina [err]-dry constant-tenperature apparatus. The results are shown in: '

Tabl e 1 50 OCH "OH

:”Exa'mple 2

- According to the same method as in Example 1, the polyvmyl alcohol film was dipped for 30 minutes in .~
- -a-60°C-aqueous dye solution containing 0.28 wt.% of a copper-containing disazo dye represented by the = - .
7o formiila (7) and 4.0 wt.% of Glaubers salt and then subjected to the boric acid treatment to obtain a light-
40 polarizing film. o
S " This light-polarizing film was measured for the polarization characteristics and AE* when allowed to - -
'_stand for 500 hours in a 100° C-dry constant-temperature apparatus. The results are shown in Table 1. C

Comparatlve example 2

Aocordmg to the same method as in Example 1, the polyvinyl alcohol film was dipped for 15 minutes in
a 60° C aqueous dye solution containing 0.03 wt. % of a disazo dye represented by the formula (36) and 1.0
. wt.% of Glauber's salt and then subjected to the boric acid treatment to obtain a light-polarizing film. N
S - This light-polarizing film was measured for the polarization characteristics and AE* when allowed to
.0 .80 stand for 500 hours in a 100° C-dry constant-temperature apparatus. The results are shown in Table 1.

:..: 55 L
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'Exarrpl e 12 Acc¢ording to the sanme nethod as in. Exarrpl e. 1, the polyvinyl

al cohol fil-mwas dipped for 7 minutes in a [err] aqueous dye sol ution

cont ai ni. ng-0.15 w.%of a copper-cgﬂéw -ﬂl sazo dye represented by t'lhe“_.'_'.-_-""""'

55 formula (5), 0.03 wt.%of C.I. Direct low 12 and 2.0 wt. % of
Qauber's salt. Thereafter, the filmwas washed with-a [err] water for 20

seconds and treated for 10 minutes with a [err] aqueous solution contai ni ng

7.5 W . % of boric acid to obtaln a IlghtecﬁarlzmgOHImshovvl ng a neutral
filmare -

shown in.Table 2. 17 P 0 342 r to the same =~ =~ °
met hod-@s in Eﬁ | e . QIN' ' nhe ' pd for .4 mnutes: B
in aerr] aqu | ON CON Al . % di sazo dye S

represented by the formifa (1), aDi rect Red 2(3d 2.0

W . % of dauber's salt. ThereafterCHshe filmwas %\blarshed with a-[err] water

for 20 .seconds and treated for 10 ninutes with a [err] aqueous solution

cont ai nfng 7.5 wt. % of boric acid to obtain a |ight-polarizing film show ng
a neutral- The pol ari zation characteristics of this light-polarizing =
filmare sho 3 n Table 2. 10 Exanple 1 4 According to the same method as

i n-Exanpl e Jacodrdify 19 BleYedhnd Wethdd £0R Ekandple 11104581 mym@dﬂolfﬁ% was diBpBdiol F0 tiutds in
[err] . asuges<sc s5i6ous afd/solibh &Ry 0.756t.% ofBcopborcortdininy diARPEect@PS foploSintbe by
di sazo dy e nemnie 39 Rhe 6.0 94 HeIAuBsELEaR atdlthen Sibicted oY borie.abid u&ﬁh&ﬁtto Bsighn 8

‘and 0:03 ignt-BéimkingXin. Direct Yellow 12, 0.3 wt.%of C 1. Direct Bl ue 15 202 -~
and_2. 0 Wt . %his fiigiEipalaring' mmkﬁneasﬁm”aaﬂ\é @olarization charhatarietizs andi AFCdheni dilbwedl 20 C

wat er’ f-Or sta@ fegeiod halss inad0a Cadiy emhslﬁm-lteniberaturernpba&uam&realtf @e sfowa fiutadled .
solutien containing 7.5 wt.% of boric acid to obtain a | |ght- pol ari zing - -
film shompﬂgoaaaﬂwmdﬂgray The pol ari zation characteristics of this

1i.ght-pelarizin fllm are shown |n Tabl e 2. 20 Exanpl e 15 According to the R

sare et hod @9 79 tEi'a %m ginog Pa'V‘ﬁ'UhEJWh?' f |wmpa¢ f?pt%lm
mnutes if "“§% '8? Y”l%% ?)Fffaé? Aya gpresente dla (37) and 1 °
‘copper- %om glpéi Pjg tfeﬁt@ ??Hﬁ' %§3° a"ﬁngzﬁ' 9% .of

8 | Diregl {5 co %t t- peratu a'ﬁ%arfms wg in'fabl Véﬁ&&
R ect . _
. N N” (37)
O R $0,Na |
S _ 4o .Exam.ple 4

According to the same method as in Example 1, the polyvinyl alcohol film was dipped for 10 minutes in
a 60° C aqueous dye solution containing 0.50 wt.% of a copper-containing disazo dye represented by the
- formula (15} and 4.0 wt.% of Glauber 's salt and then subjected to the boric acid treatment to obtain a Inght— :
- - 4 -polarizing film.
© .~ ... This light-polarizing film was measured for the polarization characteristics and AE* when allowed to
stand for 500 hours in a 100° C-dry constani-temperature apparatus. The results are shown in Table 1.

. Comparative example 4
- 50 -
Accordmg to the same method as in Example 1, the polyvinyl alcohol film was dipped for 8 minutes in '
" 'a'60° C aqueous dye solution containing 0.04 wi.% of a disazo dye represented by the formula (38) and 1.0
.. wt.% of Glauber's salt and then subjected to the boric acid treatment to obtain a light-polarizing film. -
This light-polarizing film was measured for the polarization characteristics and -AE* when aliowed to
... 55 . stand for 500 hours in a 100 * C-dry constant-temperatureé apparatus. The results are shown in Table 1.
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25 Blue 202 and 2.0 wt. % of G auber's salt. Thereafter, the fil mwas washed
witth a [err] water for 20 seconds and'treat'ed for 10 mnutes with a [err]. -

aqueous solution containing 7.5 f24?Er‘| c acid to obtain a light- .
pol arizing filmshow ng a neutra gray pol ari zati on characteristics of

‘this light-pelarizing filmare shown in Table 2. 30 Exanple 16 According .to
the same nethod as in Exanple 1, the_polyv al cohol fil mwas dipped for o
3'mnutes:in-a [err] aqueous dye, g i on'git aining 0.27 w.%of a

copper --cont ai-ni ng di sazo dye rep \formula (30), 0.2 wt. % of .
C. I+ Direct Red and 0. 03 _onof C. |. IIow 12, O. 3vvt %of C I
: ' al t . Thereafteﬁ )thefllm

Direct 35 B
, treated for 10 minutes with
[eri] aqueou solution containing 7.5 w. '_o “Ahoric acid to obtain a -

'vvas washed wit
I i'ght.-"pol ari BONai | m showi ng a neutral gray- he pol ari zati on
characteristics of this light-polarizing fllmar in Table 2. 40
Exarrp1e 17 According to the same net hod. as in Ex e 1, the polyvinyl
-al-cohol: filmwas dipped for 6 mnutes in a [err] aqueous dye sol ution
contai ning 0.045 w. % of "a ni ckel -containing disazo dye represented by the
forrruIaE(xg), eH. 015 W .%of C.I. Direct Yellow 12 and 2.0 w. % of G auber
salt. ,5Thereafter the filmwas 45 washed with a [err] water for 20 seconds
-~and tr eat estchring &OndiaftiéinRhodiat [ Exarhié ¥,]thedSbHOmY Aucoidl fikh iwasidipseaick10 iiteited in5
- % of aBpr CagaRlsldjstsontidnadomtaifing D8N WP @F @ Coppbr@nthinihgIuiSdz0 \Wyé) @psdtd by atte
'gr % Thempa 3y adads wive ohGlbubetsalt aitd 1én bjedtéu 1B tHel kYhd acpDieathent 10 gbthin b mMyta e
.sho i pofdddigdiin2. Exanpl e 18 50 According to the same nethod as in Exanpl e
“t'he pot This ight-palarigiath Biin Wasl measmed ©r Peemdlafization]chataptaristics and AE" GDerCallpyerbus ~
: dye sol wtahdfer 8rhoers ini NP0 OG-0 SonstanBlomiperaiure apperatys The reiits grechhevrzio Tebje. -
represent ed b the formula (3) 0.08 wt.%of C.I. Direct Red 2 and 2.0 w. / :

-of . 4. aut?é?"‘@e The film Was then subjected to the boric acid treatment.... ..
to obtain ht -pol arizing film show ng a nat ur al The poI ari zat i-on :
char &t er %ccors ot %s ro1od o i el s e ol o e 10 i

EP 0 3 4 é? ?iontamm 02! a mc |-containing dlsazo ye represente

. ormula { e of Glauber's salt Thereafter, the film was dipped for 10 minutes in a 65°C

- -aqueous solutlon contaming 7.5 wt.% of boric acid and then washed with a 20° C water for 30 seconds to -~ -~ - =
... obtain a light-polarizing film. This light-polarizing film was measured for the polarization characteristics and
30 AE" when allowed to stand for 500 hours in a 100 C-dry constant-temperature apparatus: The results are _ :
T ‘shown in Table 1. o _ _ I

,_ Accordmg to the same method’ as in Example 1, the polyvinyl aloohol film was dipped for 7 minutes in e
R & 60°C aqueous dye. solution containing 0.025 wt.% of a zinc-containing disazo dye represented by the .. .. .
A ' _formula (3) and 2.0 wt.% of Glauber's sait and then subjected to the boric acid treatment to obtain a light- L
"~ polarizing film. This light-polarizing film was measured for the polarization characteristics and AE" when
. .allowed to stand for 500 hours in a 100 G-dry constant-temperature apparatus. The results are shown in
40 "Tablet

-Example 8

oo - According to the same method as in Example 1, the polyvinyl alcohol film was dipped for 9 minutes in
‘45 'a 60°C aqueous. dye solution containing 0.025 wt.% of a iron-containing disazo dye represented by the
formula (4) and 2.0 wt.% of Glauber's salt and then subjected to the boric acid treatment to obtain a light-
" polarizing -film. This light-polarizing film was measured for the polarization characteristics and AE* when -
- -allowed to ‘stand for 500 hours in a 100°C-dry constant-temperature apparatus. The' results are shown in
. Table 1.
g .
Ll Comparatlve example 5-

L Accordmg to the. same method as in Example 1, the polyviny! ‘alcohol film was d|pped for 5 minutesin - = . -

BERE : a '80° C aqueous dye solution containing 0.025 wt.% of a: disazo dye represented by the formula (39) and '

.7 56 2.0 wt.% of Glauber's salt and then subjected to the boric acid treatment to obtain a light-polarizing film. = - .

.-+ This light-polarizing film, however, hardly exhibited the polarizatlon characteristics. The results are shownin =~ = =
~Table 1. :

&
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.Accord| ng to the sane rret hod as in Exarrpl e. 1 t he polyvinyl alcohol film
-vvas dipped -for 2.5 minutes in a [err] aqueous dye sol ution containing 0.06

‘Wt % of a ni ckel -contai ning di saz&?j(y resented by the 5 fornula (2),
0.:2 w.%of C1. Drect Red 2, O §42r®q f‘s Direct Yellow 12, 0.052
w.%of CI. Direct Blue 202 and 2.0 w. % of GI auber' s salt. The fi I mwas"
then subjected to the boric acid treatment to obtain a light- polari zi ng -
filmshowing a ng qQ¢@y. The polarization characteristics of this = ° -
‘i ght - pol ari zi ng X shown i n TabS@;Nat o Sﬁple 20 According to the
same met hod as in /i nyl al cohol sl mvvas d| pped for 7_. o

on contai
i ron- cont ai ni ng di sazo dye : Dﬁl g]
C.hoDirect Red 2, 0.005 wt. % of : e
Direct 15 Bl ue 202 and 2.0 wt.% of \A auber" At
.subj ectéd to thé boric acid treatrren@ to obtalo a light- poI arizing fil m
show né"a natural gray. The pol arizathap chaeatteristics of this ' S
‘I'ight-polarizing filmare shown in Tabl eCd Exanple 21 20 According to the
same-method as in Exanple 1, the pol w47yl aheohol filmwas dipped @ 2.5
m nut es Jn aferr] aqueous dye sol utOon contai €@ ng 0.04 w.%of a
ni ckel - ,;ont ai ni ng di sazo dye repreent ed by thg forrrul a (34), 0.037 wt. %"of."
C.l., Direct Red 2, 07wt % : 0.052 wt. %of Cl.

Direct Bl ugiA9%-2 O =B -6 MHODE = i | mwas subj ect ed
toythe boric acid trment to ain a 25 ) PN shovm' ng a .
natUral gray. The polarization/characterisyics of th| s light-]p i zing.

filmaee shown in Table 2. CorgHyfative exesuqmaﬁ 30 Accor di ng to the .
sane nethod as in Exanple 1, the” polyvinyl alcohol filmwas dipped for 8. = .
‘minutes.In a [err] aqueous dye solution containing 0.004 w.%of C.I.

‘Direct: Yellow 12, 0.01 wt.%of C. 1. Direct Black 17, 0.008 wt.%of C.I.

Di rect Bl Bemplednd 1.0 wt. % of Q@ auber s salt The fi I mwas t hen subj ect ed to"
‘t'’he bofic aC|d treat rrent to obta| n a o ar z ngME mshowl?%" o

‘nat.ur al- g C gl ﬂi“ '°1 lc"“y

perfor IIELn%rmua %0% kgaﬁ 33 au b F g‘orég I| t- I
Dol ari zat B e s ol ol Ak Pmaai o JE
Tabl e % é“f’savrv}e%‘g’l i T in eastire olariZation ¢ histi A e

: nd for 500 hours in a 1.00 C-dry constant-temperature apparatus. The results are shown in
. 'I_'able”1_ : S :

inutes in .

o Example 10

e BB Acoording to the same method as in Example 1, the polyvinyl alcohol film was dlpped for 15 minutesin . ... .-
.77 -a'80° C aqueous dye solution containing 0.15 wt.% of a zinc-containing disazo dye represented by the -
: \,J -~ -formuia (17) and 4.0 wt.% of Glauber's salt and then subjected to the boric acid treatment to obtain a light- T
. ... polarizing film. This light-polarizing film was measured for the polarization characteristics and AE* when .. @ ..
~. . .allowed to stand for 500 hours in a 100° C-dry constant-temperature apparatus The results are shown in -
. .40 Table 1.

_'.Exampleﬂ _

. : Accordmg to the samne method as in Example 1, the polyviny! alcohol film was dipped for 18 minutes in :
- 4 a 60°C aqueous dye solution containing 0.15 wt.% of a iron-containing disazo dye représented by thé -
"~ formula (18) and 4.0 wi.% of Glauber's salt and then.subjected to the boric acid treatment to obtain a light-
polarizing film. This light-polarizing film was measured for the polarization characteristics and AE" when o
" allowed ‘fo stand for 500 hours in a 100° C-dry constant-temperature apparatus. The results are shown in T
..o Table 1. :
© .50
.Example 12

According to the same method as in. Example 1, the polyvinyl alcohol film was dipped for 7 minutes in -
7. a80°C aqueous dye solution ¢ontaining 0.15 wt.% of a copper-containing disazo dye represented by the
.65 formula (5), 0.03 wt.% of C.l. Direct Yellow 12 and 2.0 wt.% of Glauber's salt. Thereafter, the film was
- .washed with a 20°C water for 20 seconds and treated for 10 minutes with a 65°C aqueous solution -
" containing 7.5 wt.% of boric acid to obtain a light-polarizing film showing a neutral gray. The polarization
-characteristics of this hght-polanzmg film are shown in Table 2.

17



5519 . EP0342. 241 Bl Table 1 Wavel ength used for Li ght transmttance™
(%9 Degree of polarization (% [err] neasurement (nm Exanple 1 S

610 y 41.5 .6 0.73 Conparative o
example 1~ 570 EP%%Z“@'B 93. 8 w Ivez. 90 . ...
- Exanpl e 2 680 41. 3 96.8 -
0.69 CophapRtisve exanple 2 - 610 41.9

92.1. . 2.55 Exanple 3 | 590 . . 41. 4

095.0. Accordihgda tHecama mathbd/ s ie Eaamieet, 3ne polyviny @goho! filn was dipped for 4 myinutes in

90.3 - a 60°C aquboidBdydSolutidnxcantghiag 0.28 wt.%. of a disazo dye represppted by the formula (1), 0540 0
94.8 5. 'wt% of C.I. Dired R&b2rprart 20 Wive oiRaubyprfscsally Thereafter; the film was washed with a 20° S wapr L
97.8  for 20 secondg 2ndReatrd| fer 19 minutes with a 65° C aqueousgplgtion containing 7.5 wt.% of Ix ic qcid _
97.-2 to obtain ajigitgpolaging filmy &'?PM“Q a@e_qtral gray. The polarization chere@eristics of this light-po érlzingl 3 o

9885 -film are shogn ipTakie gnp| e 7 600 | 41.8
976 Q.80 Exanple 8 600 - 41.0
97. 17 Example14y 77 Conparative exanple 5 600 ' 42.3

545 525 Exaxggolr%nggte sgpqmmet as in Exarg’;zeo 1, the polyvi'nﬂ- r&-:hol film%s %ipped for 3 minutes in

-92'. 6 "a'60°C aqy olg Y| oﬁ ining 0.33 wt.% of a copper ining disazo dye representéé-b the

95 3  formula(l )“gvz: Zgg%% o6t F i&mé?.oa wt% of C.I. DirecPYeHlow 12, 0.3 wt.% of C.l. Dired @18

94D 45 209 and 2.0 Wt.% of Blau Git. SR whtSREnddQHith al2b 8 Watbr i Eeidndad (%9
Degr ee  Qladiofid mintied Witd %5 1 8qudbuRBRlion(dombinifk ABTWL.% dfdboric acid to obtain a light

' 400_’ 700 polarizing film -showing a néutraligray. The polarization characteristiédlof Bhis light-polarizing film are shown

' \_/ . inTable 2.

20" Example 15

According to the same method as in Example 1, the polyvinyl alcohol film was dipped for 8 minutes in
a 60°C aqueous dye solution containing 0.2 wi.% of a copper-containing disazo dye represented by the
. formula (15), 0.2 wt.% of C.i. Direct Red 2 and 0.015 wt.% of C.l. Direct Yellow 12, 0.2 wt.% of C.. Direct
25 'Blue 202 and 2.0 wt.% of Glauber's salt. Thereafter, the film was washed with a 20° G water for 20 seconds
- " and treated for 10 minutes with a 65° G aqueous solution containing 7.5 wt.% of boric acid to obtain a light-
_polarizing film showing a neutral gray. The polarization characteristics of this light-polarizing film are shown
in Table 2. : :

30 - Example 16

" a 60° C aqueous dye solution co_ntai_ning 0.27 wt.% of a copper-containing disazo dye represénted by the . .. o
" “formula (30), 0.2 wt% of G.l. Direct Red 2 and 0.03 wt% of C.i. Direct Yellow 12, 0.3 wt.% of C.. Direct "~
"g5° Blue 202 and 2.0 wt.% of Glauber's salt. Thereafter, the film was washed with a 20° C water for 20 seconds
i and treated for 10 minutes with a 65°C aqueous solution containing 7.5 wt.% of boric acid to obtain a light-

: \J ' po!?n;;ngz film showing a neutral gray. The polarization characteristics of this light-polarizing film are shown
. inTable 2.

. ‘40 Example 17

... According to the same method as in Example 1, the polyvinyl alcohol film was dipped for 6 minutes in
' a60°C aqueous dye solution containing 0.045 wt.% of a nickel-containing disazo dye represented by the
" “formula (6), 0.015 wt.% of C.l. Direct Yellow 12 and 2.0 wi.% of Glauber's salt. Thereafter, the film was
45 washed with a 20°C water for 20 seconds and treated for 10 minutes with a 65°C aqueous solution
* . containing 7.5 wt.% of boric acid to obtain a light-polarizing film showing a neutral gray. The polarization
. .characteristics of this light-polarizing film are shown in Table 2. :

Example 18
80 .
" . . According to the same method as in Example 1, the polyvinyl alcohol film was dipped for 4 minutes in
~ 'a 60°C aqueous dye solution containing 0.055 wt.% of a zinc-containing disazo dye represented by the

. _formula (3); 0.08 wt.% of C.l. Direct Red 2 and 2.0 wt.% of Glauber's salt. The film was then subjected to
7 the boric acid treatment to obfain a light-polarizing film showing a natural gray. The polarization characteris- '
“ie - gg tigs of this light-polarizing film are shown in Table 2. : '

18

i According to the same method as in Example 1, the polyvinyl alcohol film was dipped for 3 minutes in . Lo




:Exanple i3 © 400-700 41.6

97.3 40- Exanple 14 - : . - 400- 700 . 42.0

98. 2 Exanpl-e 15 40Qss/ ’ 42.1

94.9 Exanple 16 4%?67)3‘8 241 81 42.1

97.0 Exanple 17 400- 700 41. 6

92.0 Exanptatmp®d9 400~700 41.5
96. 7. Exanpl e 19 . 400~700 . 41.5 S

98. 4 Exanpl éc@®fting to the same method as iMB@mPIR A, the polyvinyl alcotiol film wag diPped for 2.5 minutesin -

95, _'2 Exanp B@" @ dqueous dye solution containingOWO67@Fe of a nickel-containing disdzb, dye represented by the

97:3 ‘Conplermua @ 0. ngaﬁsrqulg)lrect Red 20008 @% of C.l. Direct Yellow 12, 0052 @t.% of C.l. Direct Blue o
90: 5. 55- 242Pnd EARLo|of Glaytier's st URwim wandhensubiecaditaha beris acid dmatmens faxpbkejny ighte i.| m ...

obtai ned P‘?‘P"F'Pﬂaf"ﬁrsé%'l‘ﬁa naral gray othe palarizatinmshirederisics it i doht-aeldrizing filsyase stoWes o
notienl y BIRP%2ts a high durability over a long period of tine even under..... ...
-hi gh- 8 342 241 Bl tenperature conditions, but also has excell ent o
"poI ari i‘ht F’S‘H‘Eg@ f ormance enough to be conparable to the | |ght pol arizing

| : gﬂf ngl Q"sﬁg({ rclm%qo P\% scai gciﬁisggg%‘gé&yﬂol dﬂﬂf ;%a 'Mféfglrgivfgdl @e@%r 7 @%es ln s'e_' .
N var i OUglhes 36’6?45' ewdx’j 0653 B G B.réé?%il?w Ratlolob: bt
carri eqs; Ofy 562 'aﬁ]j 298 wi. 90061' 'd du&g's @alh*r it Waithbre &ibjeG64 18 %o Haﬁmaﬁi% to obtain'a ...

dur abi |1 t §ght-foRtfizivS fim' SBbwikd 1 nathiehl Grall TR potarizatibn bibrlieRlidibabl thid Aghi-boT@RINS fiHSa6l |
vari ous egmw.ﬁmnmabs and besides for use in optical instrunents includi ng :

CRT filters, etc. ains 10 1. A dye-containing light-polarizing film
conpfi si ngxampdlzmhrm c dye adsorbed into a high polymer film in which said - y
dichroeec dye is a water-soluble copper-, nickel-, zinc- or iron-containing ~ ="
di sazo dye Aeqrdingde the dame/methasl dsdr Erainale (11 the patyvinylfatlcehe! flmiwas dipegdridr 2Greingésin Ve
-repr esent & 6" G aquaayistdye solvfion gpntaiing] (f widp ke nicke-edotaining dispre dye representedy the - .
r epr esent fsrmylai34) Fbfe GfiS.. Direcifed 2, A8¥h ‘t"(% of ks PiiRee Yollpw d# 0j082 Mk QLS. Difechz0

gr oup at §|H%2 dagg d"ﬁ%efﬁ bax'e sfltOT!Eerfgm ypeg ﬁue boric acid treatment to obtain a _

anzatlo characteri :

light-p anzmg film shown a natural gray. The p tics of this light-polarizing film are
_' shown in Table 2.

Co_mp_a'rativ.e example 6 -

. .3 . .  According to.the same method as in Example 1, the polyvinyl alcohol film was dipped for 8 minutes in - - .
a60°C -aqueous dye solution containing 0.004 wt.% of C.l. Direct Yeliow 12, 0.01 wt.% of C:l. Direct Black = .= K
17, 0.008 wt:% of C.1. Direct Blue 1 and 1.0 wt.% of Glauber's salt. The film was then subjected to the boric - - -
- acid treatment fo obtain a Ilght-polarizmg film showing a natural gray. This film, however, was inferior in the IR
o ._polarizatlon performance to the Ilght-po|ar|zmg films of the present invention. The polarization charactensttcs S

35 . -of this light-polarizing film are shiown in Table 2. :

40.

e
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form.ng .a conpl ex bond together with the transition netal
have a substituent such as a sul fonic acid,
or arylamno group or a hydroxyl Eglbq,ugzap

Y represent a hydrogen atom a [err]

sul-fonic

acid,

sul f onam de,

atom and Z represents a 30

‘am no,

acyl am no or

P

al ky | ower

sul f onam de,

and whi
am no,
al koxy, carboxy

or

ch may

acy| am nQ.
dj acent to the azo group; X and.

lic acid,

nitro group or a halogen =
hydr ogrenleat om or a [err] al kyl-

| ower.

al koxy group, said formla (I) having from1 to 3 sulfonic acid groups. 2.
A dye: CofTaIMINg TTNT TRl e LR S REs B 2 DA p‘ﬂ
‘di-chroi c| dye ‘adsor bed i|n nb,fg Qﬁ ) "'g‘ WHP ?7 V\Pn cﬂpgaﬁ% Og J(;:EE dye-
I's cofuspd—at—teast—o wa -u-b-l—e—ee-g-pe H-clce - ' and.:
i ron- coniEé?’Fﬂ'%‘g di sazo dyes Fresent ed by#fhe f orjmul a jl%ssas a fré’e73aC| d,
[ eric) - 45|cohpiaraive eddmploalr esens@m a trdnSI ti ap.onet al ,| bei ng g@pper, nf@egl, . -
zZinc 'OI' —om repres ts—a -||aan||U| ||ap|11|lur res U‘E W Ime 9 o
'bonded t o roup at |t he n?)% tion aduﬂ:efln3 to itis hydro group bfggr m ng
a corrpl eﬁowﬂdlveagemhér wi t h6tOhe trcm_5| ti agmomet al [and whi®eh nay h 53
substi t URRL SIET as a 40 59001 1 ONI|C acl Gy 4SUTT orfanm de,” gy no, _achggdii no -
or aryl ap Oup-—6: - ' X and
Y 1 epr esgimpeatyg gapge? |at om 5% [err] al kyl41Si ower |al koxy, 90331 boxy| 16984 ci d,
sul fogi ¢ @5‘,{,;@;4sul fonarh de gﬂji no, acﬂanﬁng or nift ro gr(mg or a hjg7eden
.at Om anElF Z -epr-esent ll_yu_ gcidr a-ormror—=ea u}_ QA al r(y'Jl*—vr oY y . :
group, s QH‘.DT’?}P?rﬂ’faﬁ‘pPlﬁ havi B from to 2190 fonile acid Hfoups. lan
organi ¢ (dExangdd 5 dye havi ng abswrptiof in a4articuljar wavedzength rej@anp. 55°
3. A dyef mng T Q= pOggr T Zr g 11 4 A5 72
wher edon & rflln@rca_t' ] ' r its.
der.i. vatﬂxﬁé@“vlezl EP ( 342 891 Bl fenper#tére conditi ons¥6put al siPMas
excell-eng perfogdﬁance ¢nough 44 @ be cqrrpar aﬂgﬂto the {977
‘I'ight-po eh—etHRe—S—Hgee—Egnsequent .57, ~+he—
dye- cont gi°F lari z?‘iﬁ’q fil of tH#83present invent'i®on is |- _'
effec®iv chmpﬂsed for uge in sarious|displageg in i ch |IC9415d crystaim are
used, - p y—omey—carr LEdom ' TTrg—a Tg;@T POt arfzali on
perfor é(émpignr durabi llit M Qr _uselfor t lhn'_4i ndication 52% _ _ olé :
- Example 1 570 40'.8_' 923 -10.76
Clw |
L . Table 2
: 35 : WaVelean "used for | Light tra'nsmitt‘ance (%) Degtee of polarization (%)
S _ Mmeasurement (nm) R |
i - |1Example 12  400~700 423 91.3
S 'Exam'ple_ 13 400~700 416 97.3
40 | Example 14 400-700 420 98.2
w - -| Example 15 400~700 421 94.9
- | Example 16 400~700 42.1 97.0
p | Example 17 400~700 41.6 92.0
.| Example18 400-700 4“5 _ 867
| Example 19 400~700 M@5 98.4
- | Example20 400~700 420 95.2
* %[ Example 21 400~700 4.8 973
Comparative example 6 400~700 416 905

" APPLICABILITY IN INDUSTRY

ng a .

) The dye-containing light-polarizing film obtained in the present invention, as compared with the '
c_lonventional ones, not only exhibits a high durability over a long period of time even under high-

- 20



_5_-of'|ndustr|al I nstrunments used in various environnents; and besidesfferm
use in optical instruments including CRT filters, etc. Clains 10 1. A: 3
H_dye .containing |ight- pol ari zi ng f% rgpi ng a dichroic dye adsorbed .
:?rnto a high polynmer film in whi saldgﬁlc roic dye is a water-soluble .
~‘copper-, nickel-; zinc- or iron-containing disazo dye represented by the
- fornul a (empeﬁt%reacoil&ﬁﬁs,a&t fiso hadr dxbelivil RoRizatidNEpeticrmbres endugh do by covapatablerto thet al ;-
.bei ng . cORgiRpolaring Kilkls, in %K iddline iis’ @B4. denseaEEnts mtwe-aorﬂalmlwm*Wh"% film of 0 - -

2- napht Olorekdh® inGdnBonVik beidtively ubsartorade tnoradiuie digplays jin vettichtiiprid 3ig yro peed cpagiedatl t o o g

't hé  hydr @xesl cagis® upvéhiziesreagiria € bigip baleizisiom dertorepacenand dufebiliyitfpfese fog Hejindicglipn ...

‘metal” andf miniseibl insryméntsvesed insiatinss buvirenmentsyanK besides o ype 'BﬁP'&a'dﬁﬁtftf“‘?"‘s including .

sul f onamics fitasrietto, acyl ami no or ‘aryl amino group or a hydroxyl grou
_adjacent to the azo group; X and'Y represen? a Eydrogenyaton¥ ag[erP]nQp
-ZLgygn]Idmmnsalgoxy, carboxylic acid, sulfonic acid, sulfonam de, am no,
no.or nitro group or a hal ogen a
hydrogén 1at6rﬁ’VQJ?°"E‘“g§r"9'ﬁ'P°'&’lz If""bF° P tog]\cw ye ?Jso f%t%% o ﬁlzn&je
“havi ng- f romhich gaic dighfoic,iyecis qteg?" SOOPEP™ R' é cont al ni nn -
1i ght- poIarF??ﬁﬁ“Fbyﬁpgﬁﬂﬂfﬂﬁm IraI gr ay conpr|5|ng a dlchr0|c dye
-adsorbed-into a high polynmer film in which |ch oi ¢ dye is co-used at.
,Ieast one of "‘wat er-sol ubl e copper-, nickel -
i ron- c8nta|n|ng disazo dyes represented b
z. 45 -wherein Me- r§§ 3, a transitio
or(ifon, R represent (R - praphiNheIN
azo-group at the rty.an/adj acent to
‘bond tggether with the transition netal

|, being copper, nickel, zinc
el due¢RYi ch () bonded to

ydroxyl group form ng a conpl ex

an

‘group or a hydroxyl group not adjacent to the azo group X and Y re resent
a hydrogen atom a [err] al kyl, |ower al koxy, car ox lic ac 0

and
{he fornula g\é as a free acid, -
p

h : L _ whi ch may have a substituent” -
.such.as a so . sul fonic acid, sulfonani d&, am no, acylam no or arylamino

‘acid, UHWMMMWWWM%WWWWWWW% S anosy o B Ewﬁm%wdzei

represevnts ar Prjpenhisl easideq Whisthis hen az e P a
“f-ormuta (1) fqﬁrg‘gg ﬁggppl%o&d {ogeﬂserg qgrtg}w%p m all.gtkl 8 i m?{

dye havi ng gﬁtg@pﬁgg(ﬁqﬁqnﬁm e, rpl rixa \eg mm ou %}( EH,&;e iy ect

-Ca, .. oxyhc acid,

orW WpRkétksa ¢ NE

-derlva Ves.
‘groups.

“dye-.contai ni ufﬁf] : s amr acyl r%%en
hu.gh. pO] ymel rr.[:gen o o a aﬁrﬂ@ lolwa? dikdxyPgt db i}afhyfbmﬁla((@héﬂng %m|1tt53 sulforic amd

2. A dye-containing light-polarizing fi film showing a neutral gray compnsmg a dichroic dye adsorbed into a '

high polymer film, in which said dichroic dye is co-used at least one of water-soluble copper-, mckel- R

- E o 857 zinc- and iron-containing drsazo dyes represented by the formula (1) as a free acrd
\.; b - 0=Me-0O '
S N=N— N=N -—(-R) (1)

wherein Me represents a transition metal, being copper, nickel, zinc or iron, R represents a 1-naphthol_ .
or 2-naphthol residue which is bonded to azo group at the position adjacent to its hydroxyl group
forming a complex bond together with the transition metal and which may have a substituent such as a
60 . sulfonic acid, sulfonamide, amino, acylamino or arylamino group or a hydroxyl group not adjacent to
the azo group, X and Y represent. a hydrogen atom, a C1-Cs alkyl, lower alkoxy, carboxylic acid,
sulfonic acid, sulfonamlde, amino, acylamino or nitro group or a halogen atom, and Z represents a .
: hydrogen atom or a C1-Cs alkyl or lower alkoxy group, said formula (1) having from 1 to 3 sulfonic acid
- groups, with an orgamc direct dye having absorption in a particular wavelength reglon i
- 65
- 3. A dye-containing light-polarizing film according to Clalm 1 or 2, wherein the high polymer film is a film
" comprising polyvinyl alcohol or its derivatives.
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21 EP 0 342 241 Bl PatentansprlUche 1. 'Far'bstoffhaltiger Li cht _
DBchpolyer en. " adbor bi ort on-dl chr oh) s ghem-Raf et of a“ioﬁ'e{‘eﬁlllllﬂ LT
di ,chPoi %li sche Farbstoff aus ei nem \% %p"le%'s é‘lghen 5 fer-, LJI -5
zi nk- oder eisenhaltigen D sazofarbstoff der Fornel (1) aI s fre| e Saure 0

-Me- O 10 RNmpefthure conditions, but also has eXtshnfolarizitioh p¥rformanch _ndidh G8186 coristRidiean theVe
ei.n Qoer g%\ﬂ-’éﬂﬂ’kﬁb'ﬁlm{lﬂmﬂi&%&ﬂéﬁg QEed. Dbrskqently/ tha kiye-dértaidingSIRft-poBrifihgd /@i of the
1- Napht holpresértl @Wentiod\Ns RRdJaEIY 884 for U&Y in ddtiotH @spfsy® Brwhith diquidicredtiiSdre Séed| partidgarly
neben der oRdsSaniee bn 2éhicles rediring @daigh oRfiBachgmiferirahde ad rerabiitpyrbroush Fan dheriggication
bi | denden otHyidustishihgrutpie uspe b vetieus engitonierds; @hd BesidBs! bg Lisd i ©piicelrinstramertss inguding
Sul f onsdurcgT filtégellefconam d-, Am no-, Acyl am no- oder Aryl am nogruppe oder

ei ne ‘der Azogruppe nicht benachbarte Hydroxyl gruppe, aufweisen kann; X und
Y ein Vas&aimsof fatom el ne G -C4- Al kyl gruppe, el ne nledrige Al koxygruppe
ei ne Carbonsaure- *..... gruppe, eine Sulfonsauregrup ei ne

Sul f ondfi dgr & Speconiainng 'w\?ﬁmbgwdwe corprising ¢ g@@ into achigh polymer &impy i
Ni t rogr uppe Weld Said pioheoico g 5 & r¥pierelube é???e'img'%'@ s8¢t Ut Ereoaning idrazocive
- C4- Al kyl gr ufSpEsBtee Y fiedeffugd) A k8385 uppe, wobei - in Formel (1) 1 bis 3
Sul f onsaur egruppe(n) enthalten ist (sind) best eht 2. Farbstoffhaltiger,
Licht polarisierender Filmmt neutral em G au OuniMeser@ einen in el nen
Fil maus 30 ei pem Hochpol ymeren adsor bi eften di chroi tNschen Farbstoff,

wobei der dichrolt st bstof f in Forp dest ens ei nes\der
vvas—s%rl osl i chen kupfer el N, =zNn

der* For el (1) al sz Aure O Me- O 35!

/ .

Mat Ny gen-dpyazof gEpstof fe
20

wherein Me represents a transition metal, being copper, nickel, zinc or iron; R represents a 1-naphthol

25 or 2-naphtol residue which is bonded to azo group at the position adjacent to the hydroxyl group
forming a complex bond together with the transition metal and which may have a substituent such as a
sulfonic acid, sulfonamide, amino, acylamino or arylamino group or a hydroxyl group not adjacent to
the azo group; X and Y represent a hydrogen atom, a Ci~C: alkyl, lower alkoxy, carboxylic acid,
sulfonic acid, sulfonamide, amino, acylamino or nitro group or a halogen atom, and Z represents a

30 hydrogen atom or a Gi-Cs alkyl or lower alkoxy group, said formula {I) having from 1 to 3 sulfonic acid
groups.

2. A dye-containing light-polarizing film showing a neutral gray comprising a dichroic dye adsorbed into a
high polymer film, in which said dichroic dye is co-used at least one of water-soluble copper-, nickel-,

35 zinc- and iron-containing disazo dyes represented by the formula (l) as a free acid, -
b ' O~ Me -
40
N=N N=N -—-(-R ) (1)
45

wherein Me represents a transition metal, being copper, nickel, zinc or iron, R represents a 1-naphthol
or 2-naphthol residue which is bonded to azo group at the position adjacent to its. hydroxyl group
forming a complex bond together with the transition metal and which may have a substituent such as a
s0 sulfonic acid, sulfonamide, amino, acylamino or arylamino group or a hydroxyl group not adjacent to
the azo group, X and Y represent a hydrogen atom, a C:-Cs alkyl, lower alkoxy, carboxylic acid,
sulfonic acid, sulfonamide, amino, acylamino or nitro group or a halogen atom, and Z represents a
hydrogen atom or a C:-C, alky! or lower alkoxy group, said formula (I} having from 1 to 3 sulfonic acid
groups, with an organic direct dye having absorption in a particular wavelength region.
5
3. A dye-containing light-polarizing film according to Claim 1 or 2, wherein the high polymer film is a film
comprising polyvinyl alcohol or its derivatives.
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CNEN : N =N-R) - (1) 40 z worin bedeuten: '
Ooergangsnetal I, namich Kupfer, N ckel, Zink oder Eisen; Rﬂl“““““ﬂm”m"”“l
1-_Napht hol - oder 2-Napht hol restEpﬁ%%1 ﬁlle Azogruppe in einer Stelyuig 5 *
neben der zusammen mit dem Coer gangsimetall eine Konpl exbi-ndung bil denden '
Hydr oxyl gr uppe gebunde_n I st und einen Substituenten, z. B. eine -
| -S}Jl fOns',%wfa-nspMJ onam d-, Am no-, Acylam no- oder Arylanm nogruppe oder '-
- eine _der “Azogruppe ni cht benachbarte Hydroxyl gruppe, aufweisen kann; so
S Xound' Y, erfndimaRjes Lkt riafsirenabr Famimfasbonkd dingh dr eipepeFilmedus einern daghp gneren . 1
Al koxygr UpgarbieRbr Qickraitis2Rens Barbstofi, gohebpler diehroiiscu Farbsieft aﬁegivqtrpp'éssef sliggen
_ Sul f gnani dgigtpfickel-LAnkeoddrdissoigatigaRisazefhrbatotixioy Famplib gf figip@duRier ei ne
Ni t rogruppe oder ein Halogenatom und Z ein Wasserstoffatom oder eine G- -

< CA: Al kyl gruppe oder niedrige A koxygruppeg woRgl ig Formel (1) 1 bis 3.

-Di rekt f ar bst of f gei.nep—Absorption in ei speziellen | enl"'angen- bereich

“verwendet wird. SR\ 0) 342 241 R
@ risitere PhaEN ArsfRkn 1?53& 2,

| Farbstof fhal ti ger,
dadurch gakennzgt —-daR es sich b em Fi | m aus dem Hochpol yneren um- '3

“Subf onsgur egr uppe(n) enthalten ist (sind)genmelnsam m&{ei nem or gani schen -

“ei.nen Pol yvi nyl al kohol oder Derivate des3el ben unfassenden Filmhandelt. 6 = .

‘Revendl cations 1. Film pol ari sant cont enént un col or ant
lcql__or’_iant- di chroTque adsorbd dans un filmde haut pol ynbre, cr}gns quueln
Cjcad.l---t-_-c'c)-l ora InePlGbikique est un col orant di sazoTque hydrosol ubl e cont enant
_Cul Vre,C\F\,,?e dgﬁg& fasmefall nBinith KapreriNickek, 1Zink bépEBSENt 4 par la formule (1) sous
einen™1-N

f-OME. '_aC' p ol 28¥er 2-Naphtholrest, der an die Azogruppe in einer Stellung neben der zusammen -
: 20 mit dem Obergangsmetall eine Komplexbindung bildenden Hydroxylgruppe gebunden ist und sinen
S Substituenten, z. B. eine Sulfonsiure-, Sulfonamid-, Amino-, Acylamino- oder Aryiaminogruppe oder
o e eing def’ Azogruppe nicht benachbarte Hydroxylgruppe, aufweisen kann; S oo

- X und Y ein Wasserstoffatom, eine Cy-Cs-Alkylgruppe, eine niedrige Alkoxygruppe,'eine Carbonséure-

" gruppe; eine Sulfons3uregruppe, eine Sulfonamidgruppe, eine Aminogruppe, oine Acylaminogruppe - -+ -

.25  oder eine Nitrogruppe oder ein Halogenatom und . _
o Z ein Wasserstoffatom oder eine Cy-Cs-Alkylgruppe oder niedrige Alkoxygruppe,
wobei in Formel (1) 1 bis 3 SulfonsBuregrupps(n) enthalten ist (sind) besteht.

RE 2._' : Farbstoffhaltiger, Licht polarisierender Film mit neutralem Grau, umfassend einen in einen Film aus '
80 _einem Hochpolymeren adsorbierten dichroitischen Farbstoff, wobei der dichroitische Farbstoff in Form

e e oiadéstons eines der wasserldslichen kupfer-; nickel-, zink- und eisenhaltigen Disazofarbstoffe der - e e i

‘Formel (1) als freie Siure

U e . N \ | S
L T ' N=N ~-N=N—R) - (I) ST
. 40 : o o
.. worin bedeuten: _
45 Me ein Ubergangsmetall, ndmiich Kupfer, Nickel, Zink odér Eisen; .
" * 'R einen 1-Naphthol- oder 2-Naphtholrest, der an die Azogruppe in einer Stellung neben der zusammen
" mit dem Ubergangsmetall eine Komplexbindung bildenden Hydroxylgruppe gebunden ist und einen
-.Substitu_enten, 2. B. eine Sulfons#ure-, Sulfonamid-, Amino-, Acy_lamirio- oder Arylaminogruppe oder
... eine der Azogruppe nicht benachbarte Hydroxylgruppe, aufweisen kann;
.80 X und Y ein Wasserstoffatom, eine Ci-Cs-Alkylgruppe, eine niedrige Alkoxygruppe, eine Carbons&ure-
' * gruppe, eine Sulfonséuregruppe, eine Sulfonamidgruppe, eine Aminogruppe, eine  Acylaminogruppe
: odenj_e'ir_ie Nitrogruppe oder ein Halogenatom und
- Z ein _Wasserstoffatom oder eine C;-Cu-Alkylgruppe oder niedrige Alkoxygruppe,
ceowoie o+ wobel in Formel (1) 1 bis 3 Sulfonsduregruppe(n) enthalten ist (sind)
conies. T gemeinsam mit sinem organischen Direkifarbstoff einer Absorption.in einem speziellen Wellenléingen- =~
=7 péreich verwendet wird. ' ' S
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" un groupement alkyle en C1-Cs ou alcoxy inférieur, ladite formule (I) ayant de 1 & 3 groupements acidq

noi ns 1@n des col orants di sazoYques hydrosol ubi ss contenant du cuivre, du -

dans | aquelle Me reprdsente un netal
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2 Fiir\;\ polarisant contenant un colorant'présentant un gris neutre, corhprenant un colorant dichrquué :

adsorbé ‘dans un film de haut polympare, dans lequel ledit colorant dichroique est au moins un des L
 colorants disazoiques hydrosolubles contenant du cuivre, du nickel, du zinc et du fer, représentés par - LT

s5° laformule (1) sous forme acide libre
BT U | . 0~=Me-0
T >@>—N=N N =N ~—tR) (x)
- | : |

dans laquelle Me représente un métal de transition qui est le cuivre, le nickel, le zinc ou ie for; R _
- représente un reste 1-naphtol ou 2-naphtol qui est lié au groupement azo en une position adjacente au - -
50 groupement hydroxy formant une liaison complexe avec le métal de transition et qui peut avoir un
' substituant comme un groupement acide sulfonique, sulfonamide, amino, acylamino ou arylamino ou un
groupement hydroxy non adjacent au groupement azo; X et Y représentent un atome d'hydrogéne ou
un groupement alkyle en Ci-Cs, alcoxy inférieur, acide carboxyliqus, acide sulfonique, sulfonamide,
L - amino, acylamino ou groupe nitro on un atome d'halogénie et Z représente un atome d'hydrogéne ou -
-85 un groupement alkyle en Ci-Cs ou alcoxy inférieur, ladite formule () ayant de 1 & 3 groupements acide :
" suilfonique et est co-utilisé avec un colorant direct organique présentant une adsorption dans une zone N
. de longueurs d'onde particulidre. g .



‘3 Film pol ari sant contenant un coI orant sel on rune ou 1'autre des
revendications 1 et 2, dans lequel le filmde haut poI yrrere H"’"r

“conprenant de |'al cool pol yvi nyl deri ves. ) "" ' ’”m”
It 75 20 25 30. | EﬂH%A;QEMSB? ”",
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3. Film polarlsant contenant un colorant selon I'une ou l'autre des revendications 1 et 2, dans lequel le -
fnlm de haut polymére est un film comprenant de I"alcool polyvmthue ou ses dénvés
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