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gr oupdinitrehehapagyipchdauquigong, and Nh’ﬁ@@'hm%t' |dimesy geseribadnin PazpeHE- Baenh4iflie;

© Celst Ui alzq wsel. Narmally & dhermal, pejweerizatian | '8'f°f i hemf%%g@ to epaie sl i et e and
cel | uptprage aiclae. &P@"H?U% fizebia ;‘"@B‘Psl“%r of?s"g:%%‘{" (vBich & ?‘eeﬁé‘; ”s‘?f‘ﬂlﬁsJF'S%sé and

‘et hy| 2qeB!S pig|dg8aabed B, PeHeL Y oAb 432905 MARTFigTied ééeé‘fea ohtds polycagIlaciRgp- nyl butyral,
pol yVI_._:,n-' | ..f.or.mal ... Acid contai ni ng poI ymers and copol ymars functi i oning as

gh_blnder |nclude those dlsclosed in




U S Patent 3 458 311 and in U S Pat ent 4 273 857, as well as the. . -

arrphot eric polymerr G b| nders di sclosed 10 in.U S. Patent 4,293,635 each of

which is |ncorporat ed herein- byg ?gf Lapfgs Particularly preferred binders

“forouse in. thi's |nvent|on are c€l I'ul'ose acet at e ‘butyrate polyners; acrylic
pol ymers and-int.er: -pol yrrers | ncl udi ng pol yrret hyI rret hacryl ate et hyI

‘met hact y1 ehasheet Byt .

- copol y percentagh eérped yaed: sn aﬁar mebhtydf het dihatom)\lnm:abﬁzayer @fbnahd(yﬁ 8904, ypleferabiyor

et hacngt 2a%:/ieitatoy 1€ 18%, mreferhlbic 1 y 6% obingier, €5 — 1504, pieferaply 4a.c %% plasiiniret; O - ASP:

but yr alprefepablyy $i-n§%: : othemmingrediags | A1t58 prrpionaely ; 1 oAt WrNTy‘!mYa@éPEFP@ othg 8y and

- B ntethwipaitallyrpasaiyeated aionoress prosit, (recindehiEmeeonstituiee 8 gPRrAKMARNOTB Y| BAtRiEl zabl e
3 conposrc?mm§°'b'?y"!er'ﬂh§ invention may contain a plasticizer. Pl ast icizers may
“be used | FregRuRE0uS BPRATtes of e AmRgsiRns SbAs BveniaLtan S8 ORBYehRY Giengt e

. conposiflipyne W'@P‘éﬁ‘abl y-5 to about 15 wt.% Suitable plasticizers include

;.trrethy%g&g g!ycol “triethylene glycol diacetate, triethylene glycol :

- di'pri8pr trrethylene gl ycol dicaprylate, triethylene glycol dlnethyl

ether, d.ri I 0 20 ethyl hexanoate), tetraethylene glycol

di hept S .gtph,%a,g%ﬁ ' "% IPB&% l%col) pol y(ethyl ene glycol) nethyl ether,

I Sopr opyl Mnaﬁewﬂhgut' m SRYiliRASEANR [ WRRE prePrddy (AABO PR L r&H high® | Akter
- glycge. %hdrﬁd'n WEXIWA bif opetiiSis bA thé SdiRiBsCand Ghett B3 Hiny  Ba¥AsgR Ivikro SHrBMHoY lundar ey at e,
- tri but yibreRk QS'IQh‘a'Etﬂr prbt%d:t&he(r?fronﬁﬁdﬂt{ koliieywere prEgEdaNAt torell @ dnpbeBbbttfee.r Soutigrer ] -
and [ ercbhpdWbity weth ubdacas réteS & RInatb nahu2tuer eabubRIiBoeineeeed fdd POER@hitiohsowi ng
- gPeraIchni)ﬂatagthmed or@urhifunt dxidalietiely A 1gat bricofo Jser r] and [err] is alkyl group -
' 1 't 0 - 1$pitieshene atapt®nto [2€100 Inidra (#- o) diear Biinksybpogrob nglysttaienentgre@hthaiatel & acar bon -
.- at.on®, Wekspded iokabebtal to Bdpm Psing 4 Falbby costed equjppipd with 3 H070Crem @ ~if) doctpr knife, .
 Pref er medl2gbatisdriec set @t 40 FR9Y Cuand i lamipaier| statierns & agves shask 2hmicion 4t elsReltetmgnear e
Ctriet hweqlrtéla'gteéé@l wagi lemiprtyd dr dheapngtings taftere iy crrateg| SpRBlps dieiRefitrathdmpblack 40
di_et hyipobefiiyienp &ags[abfop temppgrafyq wiiLused - et hyl hexyl ) phosphate. Cther
.plasti.ci zer s that yi eI d
ski [TPe 3R e et - RAR

|ur valent results will be apparent to those -
e errpl oyed in accordance with the invention.

j.. 1t al so V\& 5% t? cl’ n.' al ?12t;qcm 4 -aiﬁé % WSY%EGB?H%ST&J{ISVQ& %gd Ihggrl SOome
g:: O\a/'! qurf'f»,ngmougl { 6 Sﬁe J{ﬁg tja té g e‘yig lfas ;‘tﬁge i) fgﬁigztﬁg}ﬁdﬁagfent |

- Qthey, congy erﬂeuﬁte '3 : -: @ér@@vatugte BP%%OF&%& ﬁ&légﬁgsrc Ao Patipgand RIeRn@RNT 1 N
the phqtetm RET Brafids SrefobRASA b Skfic lekbo¥iRé i tROinRABMBA . twSlehog BIARASH S
i-ncl Ud@sarfiPdfiah dlgoioh BEér@p&Ethg atdos nA\eng TEIM,, a8 lliskbio® M tadS@kd) TRObAR ISR ,

.t Her mal st valinhdinkdiied at divdt 1:6| V3R SBsch@E MobsitiotingiB@ oI .57 @WaRS pusSBdail Then the

g '.pr 0Ces Siishetet bEedch \bedit: waationCl ueleBtphasetinkssrahges ertmi &1 dedocbntis, Sorrdepdnging to

3, 85, ¥36600; morahﬁmtamdsdm rABbut -doy miredeeation the .imagepiwish expagtre dyst esatibereagfht ener- -

i s 7- (ofettiagwes giver6'a 1~ Ziminute gtxing | eapriswre -uting 3he St the rtvaABT am Jaser Yeamsaiiatin

. 3 phenyibmetisnvas imessutdctin sl Whechy paseincas BIRE orb sioNbilavey eemdpugh dhesmntoueidien| in
-t he i nweeprsiredregrabtha | Bsagg dingle: | THs éntenpity %emﬁmesasepataehwasm%m@tr@ a Ceherent '

* t her malmasielaA) R 1PPwes raster ptpahierbio 413@9 Yytiresare; Difrelon eBisiancy dn ep KRRl dre
~al kyfe dpfig chhe difftagiad beam iptapsty Cany iy BRRIP nawgefeawa'maerﬁ%ar@gmewser el #1igt gAssing

- cat echdtuBrsgd ol .. copper " resi nate, naphthyl anines, beta - napht hol ,

- cupr.ous chlgrrde 2, 6-~ di-- tert. - butyl p.- cresol, phenothiazine,
_pyrr di fe; % robenzene dirni t robenzene p-tol ugui none and chloranil. The

| di
Voot RS A e S o A

- increase g rtlstmpné Nind NSiashvBl iRER Mbaulattd RNASE QROIKARSHHAAD 4@ 64MYRRA1 fionPN.

- Conmpounglasibd @ffradial @fﬁc@&@r@s ERuRsting ¥dkhessa@ Usih@ KERMAX'sagaHdSads PediRPeaviotidd in -
Bauer UeSribdtat ent 4,326, 010. -A preferred rel ease agent is pol ycaprol actone. -~

-8 sEP 0 324 481 B1 Amounts of ingredients in the photopol ynerizabl.e

~conposi tions w I general ly be within the follow ng per cent age ranges based--'---'

~ on total weight of the photopolynmerizable |ayer nmononmer, 5-60% preferably -
+15-25% initiator 0.1 -10%  preferably 1- 5% binder, 25-. 75% preferably
45-.-65% plasticizer, 0-+25% pref erably 5-15% ot her “ingredi-ents 0-5%
pref®@rably 1 4% If N-VI nyI carbazole Is the onIy '



. “wave t heor

'_‘5 et hyI enical | y unsat ur at ed rmnorrer pr esent the b| nder rray constr tute up. -
" to- approxi natel y 95% of the total ‘conposi'ti on by wei ght .. The advant ageous
. properties of.the corrposr tr onsﬁo 354{;1%, {tvehtr on_can. be aobserved by .
reference to the foll ovi ng'.exanpl es 0 EXAMPLES _Sarrpl e Preparation - _
- General - Procedure Coat ithg sol:utions without® visi bl e sensitizer, DEAW “were "
-pr.epaf 3 W or- Ted TTght—After 15"add1"t'1-0rr—o'f-—BEﬁr‘d‘q‘—a-H-—
. 'gpepa Elgssw}% 6 e&""a’ St ons. nndgf heir.resulting coatings V\B_I’_é__p_&l’_t_Q_LfT’Ed
- under. Blé'd i ght ZQnBy-terTﬂoutyur‘thmmstheteect t hem f romii ght, solutions [were
- prepal ®B and _s{ Geliwigse svetaletheivralsot t | es.” Sl ut'i'on conponent's were used |as -
- recei VeTuCHHAR! { M Rimideaslet 247 ebislar ehierhenil - A8 Bt lebmphemkc S 1WOT-BEEA whi ch
~was chf¥Fht ogr ApnEECBR2aMeaRmRbRRaSkieers: CATEIRPY=9 1) just prior to ude.
- SolutfOns were 6 'f%‘?fa??ﬂ'?b"a&ryf@o mcr on (4 ml) clear film support qf
pol yepwlene t ?te PLo4 1 55 eed of about 4 to 8 f.pm usijng
~ Tal poyyggat er 0 enzo a R °trt!l26‘t}09’°‘%ﬁ3?4e 3357 M (
. -'fOOt) Hter 2— e tob thi 'ote = zot ra ? 3? A cover sheet| 2
Comier Oanﬁ: i I) QQ m 5‘5'4:' ﬁnn f°- S. affinated to the
coat i n,g.%after r.),bh ted sarrpl es were s ored 1 n bl ack pol yet hyl|ene
~bags flive¢ oom t ERP§ bﬁ‘zolérﬁi\hn##éaﬂgzol@@As$@mh§ val uation Gener al
.+ Precejdeme. Coat pg-ph muasteg%,el_at.@mi.@ g 8d293L.1CM (4X5-inch) sections,| the ~ -~
© ccover| miERet Wap2 r Pigadgethy! adidlab;iasiBi@-bhesn nounted by hand laminatigg the - v
tacky] Tt i ng fliMesgishe/glycdl dcaphyia®s pl ate. The pol yethylene ter epht hallat e
~fiLm support was— Teft rn prace and Servegdto-protect—the—coattng—ddri ng
~“handl'i ng. and exposur € operations. 30 d ass nmounted coatings were
e"gﬂ ueaadmh RBE@Q%QHEECHRM&%%W&% orfibdnbc@Ct 1 0N gratings and determ ning
by actinic exposure at the
i nterseckd Rl addhp bRl h &sbeﬁ%tdrm&re%t%ﬁm mEdurfh éuaser
--‘-__oper ‘atalifagonagotefttls. BapMIht htirdgbn 8énots! wekSdidsaibéed nh@thﬁﬁ@arﬁ'tgé&rﬁtﬁﬁ lﬁu] alt
g enmishtel ksuesdViSoniiicttically NRlg & MakRAM! Madeitese\/\M*&hrratBﬁ&iuhbbé‘d it QrtﬁéttIeP es
'._'rangrmr:yo@ glosn pH -teleétratdV The @letfodp @bs damared ihhguedisctimérabiuhs 836, Deadnovas about -
. ..1. cmsubsepesaU titativisywere r aarrige couf. o meadil  TeC Birls wac O RSRARMbIRIKON, BoF- 72- 600 .
. ml/ | enepalizaanapotensigitois umedhanghiweret alzoesasireriibeacaic @10 tefteici e contiis Beiposure”
~7j ust-AREERMBReIeach grating.was given a 1 -2-minute fixing exposure using
- “ong of the two 488 nmlaser beans. Grating formation was measured in real

Y

iNCD"'

LR

X

A

norrtme by paSs;bﬁgouad 632. 8 nm-He: Ne Iaser beaﬁggﬁhgmcf,gemp(g@msr of the A

. -exposure: a LT I ——The—intenstty—et—the—He-Ne—Haser beam was .

- snonit-ored ﬁei’ rrr?dgfm' M) powet neter-att’€ched to .| strip chart o
corder .. _ goIGH> I ciency [err] was cal cul a®dd as the 40 ratio of

U
o the di ffr ) m intensity [err] to the pre --eXposure undilffracted bea'.
~intensity” _er_ ro t&b%ﬁzo agh\ﬁ%through the coating: Jferr] 45 Alseri es of .
T lexposure’ ti gESnMeS2UsS ﬁ&e%!a&@rﬁ%[\n@ﬂ] coul'd be 'rie,t erm ned. |Coating
_-j_r__cknesse 2 WRIbRagisR s RCLIOMaRNOt ocur ed” sanpl es’ .usi g9 a Brown |& Shar pe
odel © 975 [Eheci ponrisi®rPanat or . For each sanpl-e, tghe refractijve index
Cippfulat i on enEﬁb@—ee%FodﬁdaggioaiarzMs was gal cul at.edghrom neasurled AT
~idi ffract i on4eMbingi-ane it 23 - ansblec@attiot Qvlirhi "kn'e'sse's_-.f usjzng - Kogel nilk' s coupl ed

1—po®vanethpl(9ndpscrr bed. 50 55 EP O 3En$a 481 Bl @ ossary of = .-

- Chiem Cal Na bR Sy Wﬁak to trtrate, coEfé’ngtrdeteﬁltme l%ﬁﬁr 1eutrq.rzé|{ro¥ pcﬁemr TETyTphenol  CAB

. Ce)sl'ul ose aeetat M.dazole, 2,2 -

o _bIS[O- chl orophenyl] - 4 4', 5, 5- tetraphenyl . CAS . 1707- 68 2
' EXAMPLE1

: 50 IhIS is a useful composrtron contammg MMT hydrogen donor N\!C 'nonomer and CAB binder.

... . -Mnexposed coatrngs of this. composmon have Iong shelf - life and are capabre of recordmg transmission
L -.holograms with hrgh refractrve index modulatron (M20.013). .

S A formulation was prepared using 75.3 g dichloromethane and rngred:ents as crescrrbed in the following

- table. The formulation . was ‘coated, exposed and evaluated according: to the’ ger*eral procedures given

e J_above results are presented in the table =

10



~ CMBT 5 Chloro - 2 - rrerca-pt.dbenzo't hi éz{'o’l e GAS 5331 -91 -9 DDA

-.1,10. - Decanediol diacrylate DDIVI -1 -Dodecanethiol; CAS 112 -55 - 0 ‘
. -DEAW- - Cycl opent anone, 391125 %1 (dl et hyI am no) : o
-phenyl ] et hyl ene]; CAS S8504 - FBY -

- Mercapt obenzoxazol e; 2 - Benzox_azol et hi ol ; GAS 2382 - 96 - 9 MBT

- 2- Mer Wﬁﬂw hi azol e; 2- Benzothi azol ethiol; CAS 149 -30-4 NMVT

4 - Nethyl = 4H-1,2,4 - triazole - 3 - thiol; GA824854-43 1 NPG '
o .N -+ Phenythe@ &€ Ldei cdidasitions identidhito EAample 1cenckri oy eontadn ajtherMBToes IOYEET s dhe CAS
. 1484 - hydrogeh dbBor. Uitbfiosed coatings of lthesPhaompositionls pave lengt shalyollie aod gre. captheopf CAS
' 86 - 5 9Teceding@kpAmissions holograms wikHighgndpe maguistionr y| at e; CAS 48145 - 04 - 6 TDC
‘Triethyl efve tppgatibnsd ivera pargrated.e e@bt eontginihy ni§- 3Ré| dighjoamelkiane o l@‘; %ﬁ%‘g&g

“Hy dr ogényreBients ps deBtribed isl tebie 2eTha derHiatipnT e Eoftop<e*Btssh T Y EAFIAS i

. det er niresalts d/praeptedinithafakinlAlY- hal f - neu - tralization potentials. Sanples
of “hydr o%en donors were dissolved in nethanol and their half-neutralization
~pot efdt | ured potentionetrically using a Metrohm Model 636 -

Aut ot i trat Qr e UI eq xl\{g i DSkind et /3% Wtogentdofiér! ird@Rsed! he
electr Odé\ thl? lt;;np: I? Wh:abtan ] ir b | etﬂf vhon §94hu£rb ng%bletofogﬂfarélon #ans@idslonl O;

all su in nmet hanol The tltrant was 0. 1

N nmeg, ha ms Kﬁd a @ lésr{téi‘r{ldgzﬁﬂ 8@1&@%&%5@' #nd hd@rdaléht’@&@(desdﬂﬂddem ahes 0
-measur J QEe Frﬁfldthn a&@o%&l Zeslh&e@-%hdjevaﬁ&etﬁ ik Edreple Rawuilits are’ assentid indient ed

below. ound Rel ative Acidity Constant
lerr] 1Pheny| -1H - tetrazole-.5-th|ol (PMI) 4.9 N

-_Phe’nyl gl yci ne .(NPG e - - 6.3 Benzoic acid o

7.0 2 - ‘Acetic aC|d. o - 7.2 2
- - . Mer capt obenzoxazole (MBO) . 7.95 - Chloro - 2 - - .
- mer capt obenzot hi azole (CMBT)., -~ 8.2 2- Mercapt obenzot h| azol e (MBT) R
..8.6 40 = . 1 H- 1,2,4 - Triazale - 3.- thol" 9.0 : "
- 6 -. Ethoxy -2- mer capt.o_benzot"hi azol e o o 9.1 4- Met hyl - 4H - =
. 12,42 triazole - 3 - ‘thiol (M) - 9.7 1 - 'Dodecanet hi ol (DDM Acid tooil_'-'-_'

“weak to titrate, coul d not determine half - neutralization potential 45
- EXAMPLE 1 Thi's is a useful conposition containing MMI' hydrogen donor, NVC. -
‘mononer, and CAB binder. 50 Unexposed coatings of this composition have '
: iong shelf -:life and are capabl € of recording transmi ssion holograns with -
©hi gh % efractive i ndex. nodul ati on (Merr]0.013). A fornulation was prepared.:

usi ng. 75.3 g di chl oronet hane and i ngredients as .described.in the foll ow ng

“table.” The fornul ati on was coated, exposed and eval uated according to the
:'-"_"._gener al procedur es. gi ven above resul't-s are presented in the table. 10

PO 35324 481 Bl
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" except it contaiZRECREEDES/ Anad

"'.'EXANPLES 2-3 These are useful corrp05|t| ons |dent| cal to Exarrple 1, except .. -
“-they -cont ai n “ei t her .MBT :or  CVMBT as the hydr ogen donor. Unexposed coati ngs

“of -these conpositions have: Iorﬁ, I,?]f jife and. are capable of 5

- reoqdi ng transni-ssi-ons. ‘hol-ogr. arrs W t ?ll gh i ndex*nodul ati on. Two

formul ations 'were prepared,  each contai ni ng 75.3 g dichloronet hane, and -
- each containing ingredients as described in Table 2. The fornul ati ons were ..

coated, exposed and. evaluated as in Examgp®e bimpsults are presented in the

~table. beI ow. 10. EXAMPLE- 4 Th| S conposition s identical to Exanple 1,

3 digdr ogeln. daondr., Umexposed ‘coatings of this ,

" ‘conposi tion have_short shel f: ife, but, when fresh, are capabl e of
s.recording transr'r'i”sasg% el fisisid éﬁﬁ% i‘&;ﬁl g -3k £33-28t i3gn3kf fi ci ency. 15 A
“formulation was prepared containing 75873 > cht®3’ ondtfhne and ingredients -

" as described in iR, tﬁ@%? for io S te xposed, and
~ évaluated as in Exar 1 Wll%%ﬁul tsn?ﬁg%prggﬁt eﬁ%g g E"ft able. 20 25 30 40_

45 %0 55 EPO 324 481 Bl Exanple Nunber Ingredl ent s/ Anal'ysi's 1
20 3 4B, GABmEXbtl) GRAVS (a9 3.3, 77133347 13.31 13.31 (53).
-~ (53)  (53) (53) POEA, grams (w%(15) (1B.5X15)5.%2) 5.52 5. 52 (22)
(22) - (22) (22 NVC, grams (W% 3,77  3.77 3.77 3.77
(15 (15) 8‘“@?3)‘“?’& gramsl éw 1.7¢ 1.7 76 1,76 1.76
1.76 (7). (7) (7 (7)) o-d-HA ? Pt ?0.251 0.251 0.251

-".--0 251 1 1)o. cobd)ew Wt
50 (o) 050. ((D 2)'531 P(oﬂ%ws (‘"(‘54)2() %?o 2y (035 (&3 %EAW rS?Zé (v@%

?fj,o\dos 0.003 0.003-: 07003 (0.01) (0.01) (0.01) (0 01) 25. MT, grans (W %)
- 0.46 (1. 8). --DEAWBEraagsamxwt% 0.050 ©:050-0.050. 45030 CVBT grams (Wt %

.0, 45- ---- - .0.45. 7 (0.2) (0.2) (0.2) (0.2)
R . mmT, grans (we%) . 0.003 0.003 0.003 0.003
e R N (0.01) (0.01) €0.01) (0.01)

. . MMT, grams '_(wt%-)_ ' T 0085 mmem e e
L SR ae DI IT
ERT =3;ﬁPT- srams ﬁwt%)  emmm 0085 meee e
ola0 " . L e
SR e mmee 0,85 -
e TS O] p—
el mm—— mmem e 0.45
s : - (1.8)
A 16.0 24.1 14.2 18.3

.'40 ' E Ana};rsis sdays :aft.ér coating (freshly exposed

:_.-_-D:Lff Eff:.c LR e7 ~100 66 94
s “'“Index Haeulatxoﬂ M 0.0150.015 0.013 0.014
. il :':;.‘Analysxs 95 Gays after coatins (freshly exposed
s j__wlaai‘ :
SO o nsz affxc ., n (%) 78 91 51 0.9
'jfxnsew ﬁaéulataan B 0.013 0.010 0.011 0.0010
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':'.;:'35 o ; R - (1...'8) T
'-_.-':Thl ckness- [err] m crons 16 0 24 1 14 2. 18. 3 40 :
. Analysis 8 day's. after coatr ng ggrcegéglqmgqposed Diff. Effic (% -
8T v -100 66 294 45 -~ I'ndex’ Modul ation, M 0. 015 0 015

_'?"lef : EffIC (0/(), R Modul ation , M.~
. 0.013 0.010 ‘0. oﬁlrrgsﬁ’of ¥ thsp‘gfoters‘g‘i“tigi %EQT"%P’,, %mla%ggm)nt hs after

. coating. (freshl'y :“exposed I ndex. NMbdul ation, -
0,011 0.011 0. 0k1:40 afWLﬂE{ﬁ) Thi sgd s - aggsefulagcorrpo_ar,tr on containing -
: I\/BT ﬁydrogen donor NVC nononer ;- -and CAB bi nder. -Unexposed coat i ngs of th| s

. composition havé. Ixeagx shoaliiatichi fie and moe: capobl eg0b1y ecordi ng
. transni ssion hologrars with high index nodul ation. i's A fornulation was‘ o
~ ‘prepared containing 75. 0 g. di chl or.oiet hane: and |ngred|ents as described
~ bel Oy- Emﬁpf_é)grml ation .was'coat ed, - exposed, " and eval-uated according to the
_gener al=procedur es- gi ven .above;. results are present ed in-the:foll ovvr ng

- table. EXAMPE, Gsd dipssios’ BatfRl ta,tmc Q51 LhiaRn SR ALDR Y OB BA
- transf RUnep06A tooat Yo IR AR bosiith HaveAbsg B ang < BRRS opgad'hrﬁyﬁang rssr
: conposrhbrbg}angta‘m. hafigx b@lidior, [1fe and-are cap ‘e -of recording
trangni s S rmikbe @EsEsakid ChtdMia) 75i0rieohiorBRRthat 418 hgrelishio b @k bbdBbioNa Fhe -
__pr epar egmaiativh aia8 ctkpd/ Expbsed; aumm:mm&m@eo HRNEndra GFRe. R ighed bifvél@sstd bed .
' beI ow. aRfpreséited ihmrerfm!oaihgame\/\as coat.ed, -exposed, - and eval uated as in Exarrpl ef"-i-_ e
results are present ed:i n- the tabI e. |ngredi ent s/AnaI ysis R

Exanpl ©RMALES 5 630 " CAB 531 -1 “grams (W%
. 13.28 (53.0) 13 25 (52. 8) POEA, “?rams (WMo . '5.50 (22.0)
5 50 (21 'g-’s iRngcusefpl S(tm %ntammg DOM chain -3ra pster: aggrt,(j')v mo*togrer;gpdg_g @Prnq@c

sed coat gs or ~this "¢ mqogrtrpn]hm Iong shetfrifp:-)an(i -,arqﬁapgae (2] recor%qransrgu,sm _

ﬁ (Wt % oog dex: mo P‘%A gn .
. O 2). 1) Way. pra ichlorome! ane anc'-om &gen cribed
. ( ) TR/%IQ) was%:\itgfe@po d a!t?tg eéﬁ?a% aig E((in%rj Irﬁw'ts aéer %{ ntf&z:o}se tab

0 53 (2.1) Thrckn 13.6 Anal ysrs 11

- days after coati lQqud@Sh{Aya‘m@posed sanpl esfi‘,mxﬁmlé l‘!'rrdvtl on. Efficiency, [err] _-'._;-7'
(% 752 Index Mo uI at | on M -0 0135 T G 0_12 Anal ysis 9. RO
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EXAMPLES 7-8

. These composrtlons contam NVC monomer and PMT,; a- thio! or NPG a non —thiol, as the hydrogen

.. donor. Unexposed coaungs of these’ composrtrons have short shelf —life.
85 . Two formulatrons ‘were. prepared, each’ containing ' 75.0 g of dichloromethane, and each containing
. - ingredients: as descrrbed in the followmg table. The formulations wers coated, exposed and evaluated
. according to the general procedures given ‘above, except coaling ‘thicknesses were measured with a Sloan
-___DEKTAK 8030 surface proftle momtormg system and rntensrty of the drffracted hght was’ obtamed from the

e
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Claims
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Vi nyl

(a) a solvent soluble, thermoplastic, polymeric binder;

(b) N —vinyl carbazole; and _
(c) a hexaarylbiimidazole photoinitiator system having 2 hydrogen donor component, whersin the

iRkigtfd W Th aqueous bu fer.
f e"‘&f'ﬁ‘l"*—w*e"—e*-ﬂ-saﬁg.alna@: Lo :

to 95% said N -

2. The
e amount of 50

1. A substantially solid, storage stable, photopolymerizable combosition that forms a refractive —index
image upon exposure to actinic radiation as the sole processing step, said composition consisting
essentially of:

hydrogen donor component is a mercapto compound having a pKuye greater than 8.0, as measured
in methanol with a glass slectrode calibrated with aqueous buffer.

of 0.1 to 10% by weight, based on total weight of said composition.

50

The composition of claim 1 wherein said binder is present in the amount of 50 to 95%, said N —vinyl
carbazole is present in the amount of 5 to 40%, and said photoinitiator system is present in the amount

The composition of claim 1 which aiso contains at least one liquid ethvienically unsaturated monomer
capable of addition polymerization having a boiling point acove 100° C.

The composition of claim 3 wherein the liquid monoms: contains a substitusnt from the group

consisting of phenyl, phenoxy, naphthyl, naphthloxy, heteroaromatic containing up to three aromatic
rings, chlorine and bromine wherein the solvent soluble, thermoplastic, polymeric material is substan —

55

tially free of said substituents.:

The composition of claim 3 wherein the liquid monomer is seleciss from the group consisting of

phenoxyalkyl acrylate or methacrylate; a phenol ethoxylate acrylate or methacrylate; a phenyl alkyl
acrylate or methacrylate; 2 - (1 ~ naphthioxyjethyl acrylete; the di(2 - acryioxyathyllether of bisphenol -

1
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40

{b) N—vinyl carbazole; and C :
{c) a hexaaryibiimidazole photoinitiator system having a hydrogen donor component wherem the

hydrogen donor component is a mercapto compound having a pKunp greater than 8.0, as measured
in methanol with a giass electrode calibrated with aqueous buffer.

pol yneri ¢ bi nder;
and (c¢) a hexaaryl biim dazol e photornrtrator systent_;;

nsi sti ng

“ b)

.. The composition of claim 1 wherein said binder is present in the ahﬁou*tt of 50 to 95%, said N—vinyl

carbazole is present in the amount of 5 to 40%, and said photornrtrator system is present in the amount
of 0.1 to 10% by weight, based on total weight of said composition.

‘50

- -tially free of

said substituents.

The composrtron of clarm 1 which also contams at least one liquid sthylenicaliy. unsatut ated monomer
capable of addition polymerization having a borlrng point above 100°C. :

The composition. of cl'arm 3 ‘wherein the - liquid monomer contains a substituent from the group

consisting of phenyl, phenoxy, naphthyl, haphthioxy, heteroaromatic containing up to three aromatic
rings, chlorine and bromine wherem the solvent soluble, thermoptast'c po.ymenc material is substan -

The composition of claim 3 wherein the liquid monomer is selected- ‘rom'the group consisting of

~_phenoxyalkyl acrylate or methacrylate; a phenol ethoxylate acrylate or methacrylate; a phenyl alkyl
_acry!ate or methacrylate, 2-(1- naphthloxy)ethyt acrylate; the d|(2 acryloxye‘hy!)ether of bisphenol -

14
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15. The composntlon of claxm 1 wherem said binder is selected from the group conols*mg of cellulose
acetate butyrate; an acry!ate of methacr,flate polymer or mterpolymer a vinyl butyral, acetal or formal
56 polymer or mterpo_lymer _gnd a'vinyl acetate polymer or interpolymer.
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Photoi nitiatorsystemin eiaer Menge von 0.1 bis 10% gew cht sbezogen

. vor haﬁdeavsamensqs@mg@w APEPIERS 7 wsmﬁém%tﬁwrsmythﬁger ds 7.
- ZugamerdSeesingupRecitihs pruch 3, vvorl n auch ein festes ethylenisch

unges ttlgt es I\/et%zrelorrer vor handen % nsetz nt% oggnberA”SE %ﬁh 7
wobel “dg5™1 ¢ de[r:ée BQ aus"é %mm-— o car%F%ﬁg o ph Iacsigvéerl -

G Yo e
G lﬁ;}pgnﬁg}n E‘Jc . % &n,g n&% YA e O S

Wha@ﬂaﬁgtﬁa\’* tB:s(2 acryxoxyethvl)ether von Tetrabrom -
b|spheno| A und deren Mlschungen .

10 Zusammensetzung nach Anspruch 3 worm auch ein Werchmacf‘eg VO handen ist, welcher ausgewahltﬁ

ist aus der Gruppe bestehend aus Tns(2 sthyihexy!)phosphat Givcery!tnbutyrat und einer Verbindung
50 - ‘der allgememen Formel _ .
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ist-aus der ‘Gruppe bestehend: aus’3, 6 D| brom 9 vinyl carbazol, 2,4,6 - ;
~Tribronphenyl acrylat oder - methacg, yl &t Pentachl or phenyl acryl at oder -
- nmethacrylat, 2 - Napht hy| acryl a thacrylat, 2 - 45 . (2-
‘Naphihyl oxy)et hyl acryl at " oder Fﬁs?%éﬁ%t und_dem . o R
. 'Bi s(2-acryi oxyet hyl ) et her von Tetrabrom - bi sphenOI A und deren M schungen.

- 10. Zusammnsetzung nach Ansprqu‘u 3, worin ch ai.n Wi chnacher vorhanden

. ist, welcher ausgewAhlt ist. aus jder G uppe stehend aus Tris(2-

et hyl hexyl ) phosphat ;, G ycer yI ‘tpr W@H qnd;,@ ner ’\/er bi ndung 50 - der A
~-al I genei nen Formel 55 * 16 _ S R T T I B 5 AP
III|5I Il EP O 324 481 i31 0 kv e A 6HCI~|C(OCZCI—|2) xOCR~2".___'_
0 0~ uRloC (@H2) vCOR2 - oder o. R

- 'R3 (OCH 2CHR|) 30H, worin RL M-I;J)Q}&EQH _mdma:AI kyl - Gruppe mit 1 bis 10
- Kohl .enst-of f - At onen |st Rs Ho elne‘AIky‘l ‘Guppe mt 8 bis 16
. Kohl-enstoff - Atonen |st R4 H oder CHs ist, x . -4, y 2 - 20und z 1 -20_ . " .-
5.s 1jst. 11. Zusamnsetzun@jﬂﬁﬁﬁﬁﬁp{)lﬂ{w ‘wobei der Wi chmacher :
- ausgewdhl t |st aus der G uppe bestehend aus Triethyl englycol di capryl at,

Triethylen % ggf Et hyAIPy? noat lt 1[&56“1)(4’ % 1}10-1%61 &t Ks H Ad@ldélp@t
- Tetraet hyly f ?g‘{l&% b9 und z 1-20
o Tri s 2 et hex pmmh %at cery T ?)utyrat S
Zusam*rense zung nach: Anspr uch 10 worin weni gstens ein TeII des fl Ussigen -
- et hyl enj;Se{isHitRsahid Yach A&Btué@ﬁ@nﬁéb& dst RickieRndfeaeiNRRD ®F a0¢ w6t Ghuppst . 25 .. .
13.  ZusamgedishBldZais BridtRidngifsoribpti, TrietiyemMlcolsib@ - Mayieania), Yethipladsh Mibuty -
- abs’g ewahi fadip&i T@H&hﬂ&@y@lmmndaﬁSlbetlmemtﬂraalﬁetrﬁlse@aétmnse?zethylhexyl)phosphat und
- nmer capt obenzeyiibagel, 2- Mercaptobeenzothiazol, 1 H .1,2,4 -Triazol -3-
' thl ol, 6- Ethoxy -2- nercaptobnzothiazol, 4- NEt hyI 4H - 1. 2,4 -triazol
.3 -thit ZusambBed®tang fwcto Ansprech te werin desetmmge'fwl dwmss}gﬁn emm'a??hﬁmeqﬁmmg
- nach--Ans pandfipndmeradiveli dedu%eﬂﬂ@x@&rr%em Isti dazol | - Korrponent e ausgevvdhl t ist.

aus ‘der Gruppe . bestehend aus 2-- (- Chl or pheny I\) 5 - bis(m -

r et hesy P Ensamyensetransonach Apsprish 1, wobgi die 'mr %ﬂﬁwl?* 5t ays
tetr aphenVPStthndla“s 5 -1Gihjopt 2rzpespaptobenzeghiazolp = ("'Srcapt 1’ rﬁé‘ ! 24 T"az %’é‘
et hoxy HiRkn§T 5thoxy 1R mespricbspAothiazgh 4aMetiyd q4fa b &k~ irecHiiyen ! %dec ol L
ZusamTenséP% WECHRMspruch 1, wobel das Bindenittel ausgew hlt ist aus

der ‘P ¢+) %g?a?nSt (r?The 9 Qac A%qlr V}f” O§v ?glg eﬁex& B rrn% 7ol q{pﬁ%gﬂeﬁg raXJag%&vahItqgeaﬁs

. Met h% - oder ;-
Bru nioTEn¥HA L1, 5 € bR T Rbzol - DiRGER2I - oder © -
- -for ! mg ﬂé 1Hﬂ%..fﬁla92%m \ﬁsmé@&%@;phe Lyngi-@der .
I'nterpol. y%ghoxy ngg,, dd SBemEeRgeal t i on phot opolym-risable ...
sensi bl enent sollde stable ‘au ‘stockage, qui fornme une inmage d'indice de
ref r gLt {5 rudimeReRARg hde® ﬂns’brddﬁ”,r ﬁﬁ&m&@m&ﬁmmhds@éﬂumscm RIBEGIaEHs| bestetioad e de ::
. trai tenentaus Camlick@caNFP@TrbL iebom etohiit - COBS Mbthattliat EBBE ioadr Iemmolymetesinet
(@), un | amiyibpghaly-yeTaeetiikesdsD p forrsdl + Bahanes otia te@pdianes: waa eiperh waaqeta(bﬁolmer .
\‘ﬁyl car bazelireerpoleter.( c) - Un 'systeme photo-initiateur a base _

ek hexaaryl bi i m dazol e corrprenl ant un conposant donneur -
" .. 40 Revendications . o :

" 1. Une composition photopolyménsab!e sensxblement solide, stab!s au s:ocmge, qui forme- une |mage :
d'indice de réfraction par exposition & un rayonnement actinique c«'m"ne seuie etape cge traitement,

_ ‘ladite composition étant constituée essentiellement de :

5 (a) un liant polymére thermoplasthue solub!e dans un solvant

' (b) N -vinylcarbazole:; et - _
{c) un systéme photo —initiateur 2 base d’hexaarylbumldazoie compnenam un composant donneur -
d‘hydrogene dans lequel le composant donneur d'hydrogéne est un thiol ayant un pKune: supérieur _'
a 8,0, tel que mesuré dans fe méthanol avec une é!ectrode de verre étalonnée avec un. tampon |

50 aqueux.

2. La composition de la revendication 1, dans laquelle ledit liant est présent en une quantité de 50495 . ¢ :
%, ledit N —vinylcarbazole est présent en une guantité de 5 2 40 %, ot ledit systéme photo ~initiateur
, est présent en une quantité de 0,1 & 10 % en poids, par rapport au poids total de ladite co‘mposition— .
3. La composition de la revendication 1 qui contient également au moins un monomere. ethylénlquemenf
insaturé liquide, capable de polyaddltlon, ayant un point d'ébullition supsrieur '3 100°C.
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o S50
~d' hydrogene, dans |equel le conposant donnsur d' hydroglne est un t hi ol

~ayant. un pKHNp sup6rieur a 8,0, tel- que .nesuie dans |e nb6t hanol - avec une

6l ectrode de verre etal onn6e ag‘g%&g 4af gypon 50 aqueux 2. La

conpgsi tion de |a revendi cation ans laquelle lLedit.liant est present en

“une quantite de 50 a 95 % |&di;t N - vinyl carbazol e est- present en une

: quant iat dLeO@nipositiod Qe ¥ reshdibatioh 3, daysSIbBI> 1P Bhdndre lighié bt in ambitRhesoBt en

une quandantde deudd, e A 186: esauemlpﬂenylepanenbﬂppaphtyleam@lom hﬁﬁxtoabmﬁhauésadl te

CcoNposi t ¢optenanBiosd®ia ttols rowawp evintiigoes, Behba o B\bemd leatatmrdymeqmthemmstumt

6gal enmentoluble.damrpinregivanhétans sensiblemed dborvwe dpsditvsritstitiantsat ur 6 | i qui de, capable

de -pol yaddi ti on, ant un point d' 6bullition sup6rieur a 1 00* C. 17

L TS Ep qompesition 1‘%1'1 Tevpndication 13} dpns| lgquelie IEmagomre liguirtp gsehoisi dang le grepRssi t | on

S de | a relPEMRIREE 4P pesyats ou qmethacrylals de IPP%‘WFVQ'“% hehisrdaty wqm?ta@w@aﬂ?eqwlatm

" “subst i tu%[ﬁtm'cHE)?%Y'ataéEHé"éfr@C' PR 4p @hgY Lacryjalede T lix {%ﬁ@ﬁwylepﬂéﬁﬂ'xy,
‘napht yl ed "ﬁai‘Hﬂ?’?’?"Mﬁ) du Risp P‘Eﬂér’(?wﬁf’iaﬂwg‘gd%@mhe?f‘aﬁte MoH€qu' a trois noyaux

ar6rnti gues ere the tj.que
<ol unlte i toriln ey fﬁ;t%tétﬁ;f S”E%t‘é ﬁ &g@s& R fﬁbﬁ% Zﬁuams

55 L2 Rk Eﬂ& Oy &,re pitiy. ta%é
l'i qui de g8} geGbtab Sdm group orme ar un acr ate ou t ac ate de. .-
phegoxyal kl ce ; un acryl ate ou m 6t hacryl ats d' et hoxyl at de phenol ; un

~acryl at eLodomipbditlonas ¥ Bicadicaten 9maﬁl%/lh@‘e‘@/drﬂmonbﬁ%)éhﬁgﬁq:ﬂﬁtera'msét@re'sohde est DT
-,naphtyl osgalbtibmypléssnt.] ' t her de di (2 - acryl oxydthyle) du bisphenol A et le : R
-dj acryl ate de bi sph6nol A 6t hoxyl 6. t0 -6. La conposition de la .

r eVendi ciat camposonddenip rbwadietiore7.| deds taghdliand mesdmépr ébpériquenentiieatgéasatidet O de. 1 -
25 za 75 §dntidntls grooprosvebazis. 6t hy| 6ni quenent insatures sont présents en uine .7 .
- quantitMde 5 a 60 % et ledit systeme photo-initiateur est present-en une- .-
~ quant i% 6Ladeemposition dg dp yeaficaion dsdany lanuefiey jgyeanemire éiyfniauement isatré splideiepte - . -
conposi t?"@'ﬁ' daDS lez ¢ l’°“I‘L"a“%@r@é‘ilt ﬁsdﬁ'bﬂ’éwl'& F”éY)‘é‘l‘RfF‘&%\t"P‘EﬁHa‘% ou d'attecw'aaua le un ' .

nonomner e ﬁ%‘f 'ﬁ? avife ey d&@°’?§%°f"°’892§3¥'% yyaghperylatp doy 5
corfﬁosm ? atft'tt?d% Ear‘?gphi‘yé?d’ﬂ@ "E’éﬁ’ﬁﬁ 12e a@?'ﬁ’ﬁ)’?‘@ﬂ?)querrent_,
- insat uref stétﬁ E?gm A 9L SIrtEnges: groupe car bazoI e. 9.. La conposition de "
. a rewsn% ogttn?a sta.tt%nd%a%ﬁ'sl % o] p%as weertt%ptré e
. solidete stl éf g EEE hat e tribu rae de
- vinyl car d?:%éé édé?: r| rmp e e
Sltacryl a e ou bt h acryl ate-de pent ac oropheny e acryI ate - L
" ou-nethacrylate de 25 : '--2_+ naphtyle, |1'acrylate ou met hacryl ate de 2 (2- -
~ naphtyloxy)Othyle, et |'M her e di(2 - acrﬂ oxydthyl e) de : S
"t 6trabronmobi.sph6nol . A et - %d??% La conposition de la @ | -
rev:;endl cation 3, dans I aquel Z fx antZ est 6gal enent - présent, | equel

. +plastifiant est choisi dans Is roupe g ormi par- I's. phosphate de tri S(2 sy
-6t hyl- hexyle), Is tri butyrate de: so3 - ceryl e et un conpose r6pondant

a Ia formule 06n-rale: -0 R OC(CH Cm%z% 'O~ - (eH

- COB: - ou n S f
. (OGE:HZCHE4 ) X: ot R.et R2 'ﬁoﬁﬂcyﬁtww)%% groupe al kyI e de | a 10 atomes

- de car bone R8 est H ou un gr oupe al kyle

00 R1 et Rz sont chacun uh groupe aikyle de 1 210 atomes de carbone, Rs est H ou un groupe alkyle
© . de8a 16atomesdecarbone, Rs est H-ou CHs, xestde 1. 8 4, yestd92a20 et zestde 14 20.

3 :'-'1_1.'. _La comiposition de la revendxcatton 10 dans laqusile le plastifiant ost choisi dans e groupe form‘= par
" 'l dicaprylate de tnethylene -glycol, ‘e bis(2~ éfhy!hexanoate) de tnethylene glycol, {'adipate de-
" diéthyle, I'adipate de dibutyle, le dtheptanoate de tétradthyléne — glycol, ie subérate de dlbutyle le
. sébacate de diéthyle, le phosphate de tns(2 éthylhexyle) et fe tnbutyrate de glvcéryle.
o120 La composmon de la revendtcat:on 10 dans Iaquelle ledit plastlflant rempnace une partle au moins du
' _monomére éthylémquement msaturé hquwde

O 18 La composition de la revendtcatton 1 dans laque"e e thiol est chom dans ie. groupe formé par le 5—
. 55 . -~ chloro-2- mercaptobenzothtazole e 2 mercaptobenzothtazole te 1H—1,2,4 ~triazole — 3 — thiol ; e
o '6—éthoxy -2~ mercaptobenzothlazote s 4~ méthyl -4H—-1,2,4~ tnazote—" ~thiol ; Is 1~ dodécane—

- 'tthl ; ot leurs mélanges i S :
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" de 8 a 16 atones de carbone, R4 est Hou CH3, x est de 1 a 4, y est de 2 a~ "
©20, et z est de 1 a 20. .5 -11.. La conposition de |la revendicati @ 10, dans. . .

laquell'e 1e plastifiant est; choi foégyﬁ?1@ﬁ~groupe.fornﬁ par le dicaprylate = -
‘de:¥wi 6t hylene - glycol, .le “15?2;-6t_y| exanoat e). .ds tri 6t hyl ene-gl ycol,
| ' adi pate de diethyle, |"adi‘pate de dibutyle, Is diheptanoats. de ' o
1 6t r adt HyLbcenmgisiie0ds, lairevesidatinalt, dand daqdélibud stngpsshiches@hatinidezotbeestiéheishyshe, . 1e
‘phosphat e ledgrotpei (e pdtidyinridox 4é @) (@tchio@plényiDta B/t~ chéthalyprébyjrhidezold 0 1d2. La = -
 conposi t i @ dhis(¢-achioppbindll chd' ST €i@phédein g, 11-dimighiole ;|le dinrepdead’ + fis(anthio ~ L
renmplace wpBSAT ¢ - @ 4adimétionphity) Titramisieaslet ehipirk milgngesrent * i nsature | i qui ds.
~-13. 5La _conposition de |la revendication 1, dans laquelle |le thiol est o
~ choi si Hah cparasiiufe lof rsyaagicaian 14 dans laquelig dpdit lign gl @wisi. 4pee lagreemsdpdtael azol e
5 le:2- rréﬁjg%‘gﬁté 42 q@;‘ﬂi%b*.f"swvé’éfmufem%wre- Iy liguanpueméthperyliqyp o pn pelyrgpre

- 6thoxy - 2! SHEPOES PR @R oY fogmal vinyligue; et up-gelyfpare ou ipfeppolymers diacstaty 9 550 o
© - 3 5, thi f¥*le 1 - "dodécane - thiol * et |eurs n6langes. - ~~~~~ 18
L% 12 00~ rriirra1rrr . EP 0324 481 81 14. La conposition de |la

revendi cation 1, dans' | aquelie | e conposant hexaaryl biini dazol e est choi si
“dans |e groupe fornme par le dinere.ds 2- (- chlorophenyl) -4,5 -

bi s7nbt hoxyphenyl )i m dazole; lte 2,2' - bis(o - chlorophényl) - 4,4",5,5

- -t 6tgsaphbnyl .-1,1" - biimdazole ; le dinere de 2,5 - bis(o - chlo -

~ rophényl) - 4-° (3,4 - dinbthoxyphényl) -1 H - imidazole; et |eurs nelanges.
15. La conposition de 1la revendication 1, dans laquelle ledit liant est
choj-si- dans | e groupe.foorns par |'acetobutyrate de cellul ose; un polynere
~ou interpolynere acrylique ou m~thacrylique ; un polynmere ou interpolynere
- de b#tyral, acetal ou.formal vinylique-; et .un polynere ou interpolynere.
- d'acetate de vinyle. 10.-15 20 25 30 35 45 50. ' -
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