rel ates to photopol yneri zabl e conpoSitions, phot oi magabl e recording
elenment, 5 and a process for imaging with phot opol yneri zabl e_conpositions
Phot opolyner’i zabl e conpositi ons have.been used in phot osensi tﬁ%@ngpgﬁ%ﬁts
such as printing plates, for a Aunber. of years. Such compositions have Been
sati sf act ogpe@RiGATIdGr € contact printing of the plate and relatively |ong
ti e /exposures can be tolerated. Mst representative of 10 the prior -art
ar e conpos Phompelythesizalds eampasitionS. Pat ents Nos. 3,218,167 and 3, 887, 450. In.
10 U.S. Patent No. 3,218,167 photosensitive conpositions conprising (1) an

et hyl eni 8affhi 'MBWB?&G" EMTW gblgco %WP&% PWF‘FQQBP'GMOW&%'H?@) 5
iti h

GB2020297B SPECI FI CATI ON' Phot opol yneri zabl e conposition 5 This invention @

(2) a sensPP¢? qom

_- ble hLks Printing
e S e

(e.g. 15 aoq{bt;ﬁﬁsrr x.& lard &deoEnilbﬁCdl%\o%G& u a:antamosemsmsr/%dcn@ev asd ) a0
bi nder conmpr.$.Fatent Noc B 2qBy 16T plmioseﬂs‘&nvstcymeamdmsdompmdo(dxyd: ethglehigallyi ng
conononer (asaturated compoundde. gnmlemammodipowmlaex 62) mesensitizingodve; argh(3has t he
advant age &ﬂeﬂnen' ic binger G "' ~°f° %he' QOPG'MY'EV' |eﬂ’°ﬁoh‘-‘r' B Ba’Pa't'%‘d %?%'é&?ob

basi c de ‘P% s°

moh -9
crposed o i%o r il b %w ARl g r%'%“’éh e
are Oxygenca;nﬁ&enﬁh ¥ the Blb (Pél%ﬁﬁl% ih ngn .n% iatddCaréds PNt

Wi th an OXBWdMFOE)érEFTHe&:‘bﬁfpoﬂﬁod :l r tfvely howdldr, ahdGiist 86 8xposbd @ the

support beabsenep of gxipgdnopol yneri zabl e conposi tion corrprl sing a glycidyl

acryl at @0addRadiation sensitivg plements wehichi aze axvigpul insensitive daest beeamdocbrp ¢/bycovercobting 20
unsat ur at ethergigrosnis witlh a oxvggehewev?vqﬁraﬁﬂrbps -tFatepter 9154%8 Hergragsugport

phot o-i ni t P 'vasa @otggea nd‘i&{.‘\"en ‘EB‘% '\gctdlx! 'ﬂatma ctpsg vhelg.

a 25 copol FT AT %Ez el S P

-unsat ur aﬁse@o c% aVBmz%b@re yre‘ﬁ Wdﬂ% traftetd/ AHESSdRt | Ve2s
(by r easoneraﬁaehtberéoaratww oiygy.ern)sensand (BY! rehloR 0P FHRr bafrfdr ®iybr) CdndGiitH prepdrar ri er

I ayer can beledtien ef thedwdrrisr tayerxanibe deedlegedovith ke avlutiorscdter expodureskhesd enent s
remai n rel aemeatsyemaiovelativelysioguandereqdies thel ddditianabgoatiog obentionpe peaviderthe o

provi de théarnarriﬁv%sf'm @Pn tq weam *I"idcfﬁ factens gesujting fropthe Querceasing gperation,
resul timy F?’B ‘E P&f fnotis sigp must be oPsetyrd;tp groid sensgemetie s 30

t
and condi f’ ea rﬁd e% s‘{?&\s R 1Pttt (R nSRIH. SBiub o, 30
damage Bh%en @bmpésitionl dofipris@N$) dn lie (hBMeet | ONS
known i n t kbeg aﬁéntédﬁﬁhmdﬁtnBWSﬁ) @2) dd. soryldté bligoimeN@.g. 3th3 2dactibrd prodiliétSf toluene
ul t r avi dsetiisoeyhinateiwith wregjuivaleats 06 Rihgdrokyethyl mt‘qacnyhm a(nil 3janhalogepbted = 35
nmononer (epg}vnw!y@nlaafenglcaw'vfctou & thms qat %. 97 ; 4019cH ané 4065 621?3r

(e.g., thedessHbe e'ed p G urgthea YW?" o
of 2- hydr o nz%i‘3 ﬂvh%:?ng ca#}éan ratg %%h%se \rg ng a]\/m.
| act one 4Q13g eysﬁfublgin h 9535 opa le |t| g ate li é@‘%ﬁa . 40
descri be OtdlRposhiehy hisd Ravepé ALlRs & meRNRIHac

honopol yneam@iner copol erEI’I zed W t h other ethylenically unsat urat ed .
conpounds. Tihesmventidrehasciesn avade phtb tispatioyerpoiatsiimativds wi th rel ativel y high

radi ation sﬁwm.tv aeanw&tw @$\$H§u Rrhiotgpp mewb'etqe ogitiqn mprwogbase
‘'sol ubl e d v e

this. Thesgthgégc e' ht° aﬁ(;ie\?éa SoP ‘r’{'g"g'('ﬁaﬁa '%%"grﬁ" c %vt"?/gs%ﬁ%agt ‘t"be

metal surfaqys §44h 12 ﬁoaztw w% tawawan&.aﬂ;hsysfenveamne@f [Wiatikg fBe PRGN Wi t h
the above paymﬁzat.éh GponChbspasH 6F dedtrbmagrivtic radiatioh,ignd there iI's provided a
phot opolsprnsr(mzammm)pmbytwaghtonfraprunatmgtad%lyu(eﬂ)anéefthefﬁ&uparts by wei gh50
of an organic filmform ng pol yner binder, - 45 (2) 10 to 60 parts
by weight of a free r d| cal polynerizabl e nononmer having at | east one

et hyl eni caL#t yn;ﬁ d group, (3) 0.1 to 12 parts by weight of a

phot oi ni or ®"system c pabl e of initiating free radical polynerization

55
upon absor REWRIEh € repbddhis an BRGRIdally Griddiufitéd) ree AdtfibabBolyrhéhzalle ghﬁp60 par ts by

- weight of am rupeesénts teardsiuil of ol gilyisdbganate Hallig faDleastitRo of its isocybflaté) gla

55 in whi creaéled épfoeBent s an et hyl enical |y unsaturated, free radi cal
pol yneri zabl e group, D represents the residue of a poI yi socyanate havi ng é
| east t A9 oNHCrs | socyanat e groups react ed to form 60 - NHC
60 0 groups bg@gnded to E and R,
groups bonded to E and R,

R represents the residue of a polyol havmg at least (a + b) hydroxyl groups, the residue being
- 65 formed by removal of hydrogen from the hydroxyl groups, the polyol having a number average 65



gups, the residue being 65 forned by renoval of hydrogen frontthe

dr oxyl groups, t he pol yol having a nunber average 65 2
e=2920297B-”‘ ~ 2 nol ecul ar wei ght between .90 and 10 0&@2920297hydraky
equ - . _

and 5 Bofly %rvae'ﬁnmsgveen%ﬁ“wg o0 8P B G SR ™ 2
5 the CQYdprssHiSa (,g,),o,tyﬁc béd cdibiAmnbighglipl 00 parts by weight. .1t has been .

f ound tlaatahuabersmﬁﬁ dnaderabb Oslué Bétweeri  an@ 0o O] ymeri zabl e conposi tions’
Wi t h5 ex bds b @nmbadinsfigam dverage valae hetvedrs 013adn@s10, especially alumnum-. -5

surfac@s compensgintsc(d hteo$) toratiing ‘EQQapaﬂsltWa'bél@tt or use in radiation.-sensitive
printin 'im f°a'ﬂ€| t'asmq!rrsp %qﬁeevespmpoty@m wmememwwg to the
i nvent P58 \é’h‘§ EPMPasitions pre; v

sui able or useJ a a ton sensu ve pri d

10 e I o mﬁ, ﬁ%a nt’%’”tf, b e
R R bt e s i th&eﬁoara?ea .%E ,

devel aﬁedrnereob@ssmors@ws@wse|sanupblana ictg) b bieeR>ppd Wﬁ&&%lutt&\ss Q:hﬁﬂﬁb St abl e _

phot ospatsipracesses.nagi ng el enent of particul ar use- i n providing base: -

devel opA-starageystable phetosensjtiyst imagingsiament ofpatticulay uapinl providing hesepdeselosensi ti ve |

conpBshle Ptswg“&ﬂ'afﬁhea #da by i@'ﬂ"rw@ﬂtphafﬁ%mae sqmpewpns efytbe present 15

Phot os'8 tl n t sxjts ?Qg?bacgorag %QI‘ d;EQﬁe in entlon have ﬂ\’l‘g?ctt?%ng Gr e

epresents t he residue of a polyol having at least (a + b) 'hydroxyl --

unexpeghis 'ﬁ',g no oxy

sensiti wié hﬁrefdr?ed't@ hWthfsQﬁé BRotbifiti V@ysﬂa‘in oﬂﬂ@ﬁs@dz@l’ dridcd &fmp?%ﬁa @Rlcha

phoRO Sweiesi ghorasensitizéld & dapatid ol iditisrgCilee iddic] PolyRTRAEAIBRA VR the Brastidef Gaabl 2 Of
| ni ti dbvemgon thecsecond calpopud isrefiniedibs aminitiatort Tre ghotubitiater sybtetnis sore 20

i nventR"Efﬁ'ap'fYé"’SsG bncancamyowop B do 1 8frarts-Riefarablyn therrihotogensitive Thmposition -

phot0|°r? '&‘ts %éeferably present in an amount of 0.5 to 410
par& ﬁpﬂ°§ 1% ve conposi.tion conprises per 100'p

0 rtPszv% yowgb,gﬂ;,ge,of pol yurethane, 25 15 to 35 part's
WE‘I ght 0f2 bl farts by weight of initiator (more preferably 2 to 8). . 25 25 to 50

parts b9. i partstfy weigltrof photdsedsitiger [Boeairéferably @i 4ht of initiator (nore
pr ef erMﬁt yvrezerawv 8)9 coppsitionscot e preseny inveitipntcomiprigshpsr ISOrTsrts itatalr by nor e.
- pre referably the conpositions of the present 30

t
|nvent Ft?‘ parts total,:by 30 weight: :
. 30 20 tgoé 5@ ethane 20 to 30 parts binder, 30 to 50 parts
monomer 2 i 6t ,ﬁr@,rﬂ@d‘t&saﬂ.dﬂtlat or, and:35. .1 to 3 parts phot osensi tizer.

35 gknet ad Byparts botphdkiGizerNSi ti ve conposi: tions of the invention are, preggred
by i xi Ggnerdlly, tembotveerisitive norapd»suwnk)of thieiinye(tdn @t prppledbyaigihg stelir e boi | i ng -

at | ewmhmt%tacﬁjpwm a(at|jattpospherig prss;utpebwlmgmtess man@bomewcmlam th the
car bo%“’eg eng{ %"ei‘t"ﬁ Y"éh 1@1"@; Roxyl-grayng ox o 'at“??bg:r rn@m s such
as- E@t re f ngm ceig qt1 tho I:g Y aih %f u-
40 rarW‘:—.\t RSis [:H?Jr The Slﬁlt@ ol ess
t han wva @ 99 by WRighB &R inl lithdghdphid tsmt.orfsswt 6% %ouaé‘munt of

sol verit mstqﬂef(engai)elepéddy uPort megﬁ%dawnswanmnd desiridbating)thit é‘sQ iDle%rey wei ght
and i rdeslratb rad lai syrfeqiitior aeating sid3 but he@SHidsh jncludingithe saeneaile rios - NDSt .
pr eﬁe mﬂ% gd igs Practippofitbe invertiop; butcre mprelinbettee giodesiofqwadticng = 45
t hi ck t.Racyqulady silicone an fuorcarhpn siirfagtents yyill eeat'v Rg aid, but

these ATe °"‘ca Asmtwgm 85k Bl BbCor gy LA oL o, Sl for_

pract ';ﬁgﬁné??ts 'Eambq,yﬁn rge,améu hnar e Mer 61y Det ot opratf®ee.

0..080 t Thentig weighterithétombaitiohs of 1B bbés&it'tn\léﬁﬂﬂ: .Qt;stialuyl@r@fbr @e?msur f a%bant s

Wi || peeferably Obf tesbif inéi amdtmost padarally OT8ORI 2.4 @ M2 NBYitabRsuBstitaTciudenber  of

addi t iresimeoatesicataper, yayitius megpagqm;nr qutyeb,%tlcms ot film, oeegdl isheptsardisfoils

surfaéﬁ'&ﬁgé"y ﬂ%‘t{'ﬁ'"“ﬁ'@“bﬂﬁ"?‘;%nf ¥ phs tta%ﬁtlrt%%r nffée @rtnengtqggnzg?nﬂgi@gmgrsgbmamst he -

' ! ®A ABIr _
?‘m"gma nal dight e 'awg'etr'apgg'dr?mtnd?S

he range o
aafﬁﬁ,l AP wHIEHE ru§ |¥or g\/ ible fi %ﬁ d !
The preferred utility of the photopolymerlzable composltlons of the present invention isasa
presensitized plate for use in printing operations such as in the formation of lithographic.plates.
., This structure comprises a grained and-anodized aluminum substrate coated with from 0.3 to 9
‘60 g/m? of the compositions of the present invention. ‘Grained substrates are surface which have . 60
been textured or roughened. This treatment is well known in the art and can be effected by N
brush graining (roughemng with an abrasive:material), chemical etching, or electrochemical -
graining. Anodtzmg is the well known anodic oxidation' of metal surfaces. Polymer top coat -
layers used iin these constructions must be dlssolvable in aqueous alkallne soluhons of pH 8—1 3
65 such as the aqueots developers of the exarples: - . L - 68




resin coated paper, various transparent or opaque plastics sheet or film

metal sheets, and foils (preferably alum num substrates that have been (
grai ned and anodifzed). The coated substrates nust be maintained in the "
absence 8f Ilght unI ess t he el errent IS sensrtlzed to a narrowGBzmngQﬁESS 3
the_ele 1€ e—tF g€ P

el gment is provr ded with ? a fil | ayer Wmch excl udes normal vrsrble

i ght’. The pf\eqeé?’f"e%"’ﬁi“ﬁ' T’?‘“@fhﬁ 8“{)% N8 PHB AT caLbe. @""E’Br?ﬁé‘gp‘l"Pons of ‘the
present invention is gs a presensitized plate for use€ i.n printing :
operations such as ingthe formation of lithographic plates. This structure
conpr i sess JEIDA,RG-00A), anodi zed al um num substrate coated with from0.3 tog
9 60 g/n2 of the conpositions of the present invention. Gained substrates
-are surf acewhengic [k isay ethvlemeﬂlvbeeatunat,eﬂt freccxadisal polymghieabledgrotihi ppefenablytsalected i s

vel | known frqrn Pﬂé‘° Ya}?!fﬁq ﬁ? gp Aonghmgihasmievigaeikextatiernatiyely
|'?(l (i1

~ {

with an m cat rarnrng
Anodi zi n ; 958' Y isS?YaPr%?ﬁ]awgﬂrﬂPg gdwo ltﬁlmer tog®
coat . Iayers used |n t se constructlons must be di ssol vabl e in aqueous

al kal i ne solNHE-ONns of pH 8-13 65 such as the-aqueous: devel opers of the
exanpl es i _ 65 3 '

GB20202978 o 3 A generi c structural formula for the urethane oligonerd45
can be drawn as |tz) 0 wherein E is an ethylenically unsaturated, free
radi cal poI%’ gﬁ % @om? ferabI sel ected from acryl oyl oxyal koxy
(alternative narre acry f"kgﬁfj (reqhacryl oyl oxyal koxy (alternatively
naned meﬁdjlacryl oxyapkoxy), o/| nyI al koxy, and allyloxy, 10 Dis the residugg
of polyisocyanate gpreferady a diisocyanate) having at |east two of its

10 -N = C =(eCH®UpS. -EaCOM, BE.)f or m - NHC- * 15 0
15 groups D bondl\ng Eto R A |s a carboxylic acid containing group
(e , 25) . §
. 20 5 - - 25
25 a Is a nuﬁﬁgea be:r?,a:',a :ﬁg‘éﬁm ev:‘l,"ﬁlbet nté/\a/gndpﬁ%oam 20, b is a nunber
havi ng an avg,r:agqog bet ween 10, and m=1to 6, Ris the

resi due of ar p@{hysoés-dw\uf Aokl H\@&@tat aeast D+ byHyaxyl grelpe WPG advdchbar duérdger -
aver age 30 mejecdan maeighnbetgken B8 aad 40,000 andch HydrddwiCegaivelent dnglglnmvfy\bmetﬁnwal en130
ght of 5099 #® rpeduesfeﬂwblw remqealroébvdjwnffmnnﬂu rqxurmmms of dr ogen '

e

mol ecul ar \weeh eihlndnzﬂ poRyek s raauwpayor u{e pRéle YRS ﬁé

pol yoxyal kydrepacedisy arglod ﬂa;r:aarp/rwélertrroerﬂ médthsuaf f@himwhymkw@h&uanﬁ usef uI
but the br afigéreers baving a dBlechlaeweightimtweenr( apgb (ZOOQ TFheaivlyeis must have a hydroxy
pol ycapr ol eeavuﬂentpwglm% betweern 8 pad BP0 tohe usefukanserdingety theop gwepwewony any,

of the nﬁ%r’; ;WZE % E E’nﬁg n YWF‘H"H@“’%’PWWB)&H aridy hOPP e agst
olrgorrers B’g CRESH a 0,000, W HE PO Nl SesTHST
have a hydrteewofe XS 8 plfesHtlactdhe B ‘%)@ °€§paegﬁ 'koa% iy 53( Bles
accor ding tgalye oraaassaﬁwydlsmmageqmle&ahrw by thdne fd?leéﬁﬁéle Wér oXy .
equr val e4% jeisedybyt pdiycide dprefetablynticafbd2 i anisl) mts/tpolyi@cmafeemérbrybbeﬁumm-20045
and 2, 000. aﬁ-'fbfodpll‘ bmbvfimﬂmﬂﬁ(mf yneric, rrerr c, aft
pol yneri c, F H@rg’@f’me’l’d‘r“ ' B’es ! p’x; I"é&:'?’ t’)‘lt§°
be, used, o %@; QI oﬁ? %F gue‘h)i‘ a&{% te é:gm mole
erI ecul aéo‘g‘? Ieﬂl al yeﬁﬁattx e fr e hdi nca m I%&Q)% roup

1\

pol yaci ds (mée @ick Rirhed! isGRE R4MbYE (h'ydr% yrgro Mmpcﬂ w. tﬁéa

di i socyan- reactiéDbelbg @&jth ad |s‘owamia|@zm Inah aiterdnative\Rétiéd rewmm ines.

I n the syntiwekeesradicalirolymerizaplngrrap witk ooé hydrotyhgropp eedame porlwsymanete are 4dded

preferr ed tt‘e) egiligomeric palyhydiony baakbene: befose fqrelrtsl they 6@@#6"%3&99‘!91@%%%% wilk s
s

copar at 73 IR ?%ra%f"a bl gg}i&ﬁ s ﬁﬁ%ﬁg@%‘ gt i

et hyl eni calg\ghohher aridtha b8k éﬁﬁaté bierd lleﬁrE Hﬁﬁﬂy lsyiindiie
hydr oxyl g#érH for exbim ple, an |socyanatoalkylacrylate lsocyanatoalkylmethacrylate an lsocyanato alikyl
60 ether, or rsocyanatoalkylvmyl ether adduct. 60
The adduct {(E-D) formed in that step is then caused to react with the polyhydroxy containing
backbone so that the remaining isocyanate group of the adduct reacts with some, but not all, of
the hydroxyl groups on the oligomer to bond thereto.
The carboxylic acid groups are added to the oligomeric backbone preferably after addmon of
* 65 the free radical polymerizable moieties by reaction of remaining hydroxyl groups on the - 65



| yol backbone (the reaction being with an isocyanate group). In an

ternati ve nethod where the conpound with the free radical pol ynerizabte
grodp with one hydroxyl group and the polyi socyanate ar e GBPJRD 2978 he .4
ol i goTTe! C pUI yllyUl ny ackbone UET ore form ng t e E-D aaaucx e —

B SRR 2 &imdd0bd ndn agg YOS GRS P Rlerhf ool Ol i gomer and .
ss an JIEES %%b&i‘m pa e o
~ such aoaa rnn kéfecah B8 rériled BY First Inkiki da.aéc.dpr oduct and -

there.waydrﬁt dacttendency for the oligoner to gel. Therefore the free

r adiscal Apadry specific doireslamepesenting peeféried gligbmerionytarials i asfolloiver abl y .5

di i socyanate) in an |ndependently run synthesis form for exanple; an

| socyanat oal kyl acr ylz socyanat oal kyl-met hacr yl- at e, a'n i sqcyanat o al kyI

gg _e_t Bgr%_(mc% 'ﬁ%@@ Q@II |nyI et her ~adduct .

ormed | t hat "step i s then caused to react with t1I@e
pol y m{emocgmnalmérggslaam&%eveso that the remaining. |socyanate group of
t he. addaeéprésemets with sone, but not all, of the hydroxyl groups on the.

ol igoner to bonQ thereto. The carboxylic acid groups are added to the-

ol i goneric backflone preferabl fter addition of 65 the free radical

'poI' TG dr1s0 nﬁT%ﬁ b’;‘/"qféaz;t' "Tﬂ"cﬁ 27 enal ni ng hydr oxyl groups on thd® 65

GB20202978 4 ol i goneric ba%kbone W|th a corrpound having free

~ car boxy (aHuURso-EH EHeE BRL, YwirE R* B~ HCOMYTHINENd & istantin®ageb 0Kirbrh @ a4 d Or

" anhgalnndisivep that the |inking bond to the oligoneri.c backbone is an e0er
group. nhnsutm)@g-slnatoemeﬁ bk theeremayel lobadtive hnedrogsp dtoms andrbydreny! gnoupgciree
i socy&’H&‘t’Ee" oxvacarboy'wes §E@@|’?T‘!}‘eff8 | by the frreevahefi actvashvdreger ed

radfgaﬂfﬁ ramgaa ﬁm ava{ancﬁeyo pusb a%%hagc lﬁnt;l]haf gg%aitod‘g%‘tﬁ\?: %8' 32,[50. 10

@e‘ adduct formed is then reacted by a hydroxyl group on the ol i'gomer

Psu stltutedvv rous a |ch can ave one or two -ether
oxygen atons in the 35 ali phatlc backbone and R3 is the resi due of a
di car ieQ)H+e—ae*d0-Padi-RYOBPt h 0 40 :
40 C—C]—Iag‘!'bupl; renoved t hereef Pont Preferably the. m)l ecul ar. wei ght  of
(R-:)'Qs R2 S bet ween 200@6‘5 000.. 45 Particularly desi rabI e _30
al i phatic p6élyols from which S forrred are pol yet her pol yol s, -pol yester

45 polakgl Smolstlor hach Onenyandgyhs ﬁomnnhas%%frwas Ablebel s 1s R egisaier ol oI s,

pol ysialighetit o6l @ikl forRRb by (haliky HRCON Igrsups réthdvea iserefrunsl amdDhavirgos ¥ i0ly |

_ et.h3g valpndegalisstitidedaith- mud;raum/arﬂeshwtad:dnewmbes bratiwol esher epygesetﬁrmjn they t38e

st r uctaliphsticbeekbohen add 0 = 0 - - .0 - 0 .0

50 55 R3 is the residue of a dmarboxyhc acid. havmg both _ . o L

) erein R3 and R4 are as defined above, c is-2to 5 |nclu5|ve pis a

nurr&er Iaverage val.ue of 2 to 7.7,..q is a nunber average val ue of 0.3 400 4,
Rg_oy t he residue of a dllsocyanate having.two -N'= C ='0 groups

rem)ved therefromand ... .. 60 preferably is an. aromatlc resi due 't her eof,

and Rbromsaemmgaharefrqml yol radical which is the residue of an organic

'poI I ﬂnefewbbtthbmcutahmehh ARG Rz P8y smen@@@@"dmrom and. havi n

Vé@P%QP'W% HP:é(Fﬁ"‘Hh |c

uwéqr lsf which
rio %, Kb b gct & ole azgg% P ROy POl P g
pent o t?Jc ter rése B QhnurdlAbHasd onet riol's, tetrol_s

. and pentos |ntr|os _
GBRo0200297I3) 5 tetools and entols "pol'yacryl atetriols,. tetrols &0d

pentol s, Jpol ylal kyl acryl dtetriols] tetrols dnd é)ent ol s, and. poI yS| | oxane
triol §H FEBM-Q B’ﬂeﬂGUHsR" NHCO_(—CH2—)c—OCC H2]p :

: B . ...~ ... . ©bhs
wherem R3 and I‘\‘4 are as defined above, - CiL . n _ T '
c.is 2 to 5 inclusive, . . -
p is'a number average value- of 210 7, 7
_ - qis a number average value of 0.3 to. 4 Do -
. -60 RS is the residue of a diisocyanate having. two —N C O groups removed therefrom and - 60
' preferably is an aromatic residue thereof, and...
R? is an organic polyol radical which is the. resudue of an orgamc polyol wnth at Ieast three
hydroxyl groups removed therefrom and having.a.molecular weight of from.90 to 10,000,
preferably selected from aliphatic triols, .tetrols. and pentols, poly(oxyalkylene)triols, tetrols and
© 65 pentols, polyestertriols, tetrols and pentols, polyactonetrlols .tetrols and pentols, polyoleflntnols, 65



<

Anot her particularly desirable naterral can be represented by 5 ' zay
50 _ 0. - 01 wherein R3 and R6 are defined above, 25 dis 1to6 <2E2/
i ncl usi ve, : 25 e\

is an avérage val ue of 0.5t0 5 inclusive, f is an average\uﬂﬁﬁﬂeﬂozslﬁ)G_s
I ncl usiv rs—theresidue—of—armorgam T
polyrsocya
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60 250 ml three-neck flask equipped with mechanical stirrer, pressure equalizing dropping funnel . 60
and thermometer. Hydroxyethyl methacrylate (31.2 g) was added with continuous stirring over
fifteen minutes at a temperature below 30°C. The mixture was stirred for one hour and a white
solid formed. 20 ml of methylethyl ketone was added and the mixture heated to 45°C for three
hours to complete formation of the third reaction product.
65 69.7 g of the second reaction product and 0.02 g butylated hydroxy toulene were added toa 65 .
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m nutes while maintaining the tenperature at |less than 30C with a cold /
wat er bath. After about 40 m nutes of total reaction time a white solid 2
formed and 45 ml -of net hyl et hyl ketone was added. The solution solidified g
on standlmg dver ni ght and was redi ssal ved by vvarrri ng to about %2050:2973 11

b poncs e AR,
45 The product—fronrtheTeactTom of—the—potyot—and—24=totvene—d++socyarate

wag heat ed tq % err]C and the product fromthe 2- hydroxyet hyl met hacryl ate

ancw2; 4-t ol ugh %tﬁe s added over a period of about 30 m nutes.

After 6 hourg uvén or aFe PRI BTpbGindHethte %

wer e added. thé\%&&é‘{(e@egjé& r b@w SicéHol b&i&?ﬁg %3'51;@ rpbié?feltﬁ xbﬂ%t,f.&%ﬁ%

anhydr i des waiscobity stabeutm nerlatt 26° DEas:%T‘bia&fseh’yOoeaﬂtoederhyné)Md’dal’ ed anal ysis. 5
50 Exa ples ¥ Poly(dmdl butysd). was prepared (in parts by weight) from3.32 .

parts pentaef 9 fallowing telde shows the pelgmerireiined aftersexposure to(r aeTtapanunsber of steps
triethyl.am 6""3@"5‘3?&@’ He “ﬁP'bH%ﬁ'ﬁﬂq‘B'BBm um hexaf | uor ophosphate, 55 0. 17.
parts 4, 44 bi S(dl net hyl am no) - benzophenone (a photosensitizer for the: 10

i odoni um “catal yst) g $and 91 .62 parts of n-propanol/water azeotrope
(71. 8% n- propanol a r). Aliquots of this solution were prepared
and 2.50 pabiatpleby Selight GHosdi fferent organic polyneric bi nders were added
to-the sol whi ch had been grained and anodi zed were
coat ed VitBhlthese s Iut|or?§060 using a #14 wire wound rod and then dried 15

with a heatzgun Thg coat ed al um num was t hen 60 exposed for 13 seconds
in a vacuunifrarre tg a carfjon arc having about 5000 watt output and at

about 1 nmeter distance through a 21 step sensitivity guide and. a neut ral
density @o51 filter. Exposed plates were devel oped by wiping with a weak 29p
basi ¢ aqueouThe Gghdst'bvaluds ifdi€d8/the dalvasnexpesurs fromoeliich piitdodlyraionae ditained brower

al kyl ) naphthhalatsm @he ((bdlidivalyes Bigicatflthe Bipasive develsat hich thédevelopag insage wensity
65 11  can no longer be dlfferentlated from the backgrouned and and is believed to be cured to thegB 2

020 297B, ed, lev ol y(vinyl nmethyl ther forrral)
orepar b liak %'%Fe's sl o :L"t %ﬁ‘a‘:"zaét Dlighe
.acetate grogéggt“;,@ f edg oups he pol yV| nyI g
having a 5 viscosity of about 1 cp at 25[err]C as 86 grans .in' 1000 m  of
benzene) aba@mple 5 5 4. Poly(vinyl butyral). The follow ng table shows

t he pol ya@r Tbe usefdoesaof the compositione of thezpresent invention ingtonvesitiosal epwsreper a 30
devel opnentPri EH59’MW5§Y uates] bAre-on. 10

tion pare g grams pentaerythritol tetraa te, 13.5 grams P-{l
}_g gt eps EXﬁ y weig tf"f:'ff @Q?(eton ry$ olyvinyl form m a 6% by w glg b

171.6 gram

" solyfion in the aze e, 295 éf the n-propanul/Water zeotro rams of

20 The " B ORbiny KRS, GHimt o} RaTpRimire (MarhertHIA A8 &1 h 58S W nG Colah o ah ¥ITET 35
was r et ai nesbnipositibreofdt 2 weightitetio ﬁqiolydmyllﬁl'mhﬂf}asldtéttrlbaﬂ ebédaf; 1expgatise l-evel

-at whi ch t hdipleayi@gdopienh hexafyerapbosphbte and 9.6 glaows dle4’-tiddichefHylamintbentapthefianem

t he backg rdthm&emaeraﬁuls |csmb@qlttoem cpaie%en orpined angdizdeealgfpivimeausingen ssiueeze 5

The nunb b th poaterditted Reramyu -H'ted:& ‘ﬂe'gtﬁ %ifg@“t 7%9&9’!5/ 70% i n
filteri ng sigi .E/fgr?}m andﬁ? v?,f wjgw %ﬁ%ﬁ{yg a neutral 40

devel opientge,f ngeamm S&th Pl bum.
exposed andridaugitnggiinti aﬁta\ﬁas Rihted hfgﬁe tldVesbSpreds ds gm&nmﬁigtdpms of
t he presenttechnigqres amdiproducedf5c000 Ssvaspapte ivaragsidn witidupdegiadalion oBE rhageTheas
eval uat ed5 nope or keltohest i on was prepared having 1 7.2 grans pentaerythritol 45
tetraacryl ate 5 grams P-II (70% by wei ght |n met hyI et hyI ketone)

171.6 gram; égﬁ

azeot r ope, 0 re 34 rom t% g 4 o | 1/ ]ate 35
e et el e R

Col or | nde)@ramﬂoﬁPlgmeQERed 48 dlspersed in P-V and the azeotrope (4 8: 88) 1.3 grams of
diphenyliodonium hexafluorophosphate and Q.65 grams of the benzophenone sensitizer of the
previous examples. This solution was coated onto grained anodized aluminum using a squeeze

_ roll caoter fitted with a rubber gravure sleeve at a coating weight of about 1.72 grams/m2. The
55 coatings were exposed from a pasteup with a laser imaging system, using primarily the 351 and 55
364 nm lines of an argon ion laser, (at 4 milliJoules/cm? exposure) and developed with the
mild basic aqueous developing solution of the previous examples, and gummed with a -
commercial subtractive plate gum. The printing plates were mounted on a web offset press and
produced high quality impressions. _
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Example 7
A solution was prepared from 12.8 grams of polyvmy| formal from a 6% by weight solution
.in the n-propanol/water azeotrope, 1.28 grams of pentaerythritol tetraacrylate, 1.42 grams of
P~Ill as a 50% by weight solution in ethyl acetate, 24 grams of the azeotropic solution, 0.28
65 grams of Pigment Red 48 in polyvinyl formal {1:2 weight ratio), 8 drops of a 20% solution of 65
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topcoats, normally used in the art as an oxygen barrier, was also
I nvestigated. Solutions were prepared with different conbi nati ons of :
representditi ve addltlves P-V was 30 .used as the b| nder, P-11GB20202978 13

"\I'\

syst em of the present invention. The effect of poly(yinyl alcohol) C

car boxyl -coft-at g free—readicat pUl VALL=L zabte—ott guru:l ;
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40 herei nafter ref err e (Exam &@BI-PGSS r?)sflts grr'.a s "b's'“%’“" Rtgf‘lya’s? s‘éaé’n"s. tizer,

and pol y(s/igxgnpl ool ) as a topcoat The sol ution havi ng t he corrp03|t|ons 5
not ed bel ow Amolutien wabprepared romchpart poly)mdinlylishahaate), Aipads Pell, 4 parts pentietyth-

‘give dry ccrmlut apgyla t55930$ mqﬂmpll Ocﬁsmrt; dipt@nylipdanigmrt@xafipropbosphate p-d atartnas
present X%# f Pl Fdanlo :zdn 5{'«’{ @%Ve;;h] ‘éb’dﬁfmﬁ 19 ﬂé"%d'ﬁtsl”\’ﬁj

wei ght ﬁ IS WAS OV oaed poly(viayl tth m {E)n we hI th 10
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~Triethyl ambﬁﬁ,mﬁmr wgsj;t'ﬁép(ﬁmgg teb%gzﬂannun\to@ﬁequ%\a/;a%ﬁnﬁt‘ ?sogt aci d

in P-1l. The dried sanples were exposed through a 21 step sen5|t|V|ty gui de -

for 2 secorgxsmplett? a 1 6,000 foot candl e tungsten source. The exposed
sanpl es Wer eThicspaiecpyecsdisng agiim Examplg { 6 was usil exgens dhat dspartatof tis-resth@ndagsthyl 16
sodi- um net 4%9°yq qée @ﬂlbem !9%%*6? aeAtensito! tetrrsarylatpafiieRhgtopplymer wag)again

sul fonate. "#R% - P-1l Mnoner  Top Coat Steps 9
0.3. 0.0 Exat’ggteél 18-21 No 1 55 10 - 0.3 0.4 |
0.0 20 Al¥Blution was prepared frédm 0.3 grams P-V, 0.4 grams pentaégthmol tetraacrylate, 0.22 0 20
0.5 0. 4 grams P-Ii, 0\D4 grams diphenyliodoniimIi&xafiuorophosphate00.02 grarfis &f CEBH).1428
Yes grams (hth§lethyl ketone, OGL73grams afdr, 7. 36 gfams isopropanblpand 6 drops of a 20% 9

14 by wq[gr@ solutiqn of tnethﬂargme in n-propangl. The solution wggcq_aledav@ctl]_gnre wound rods
0.3 4 onto graiped and anodized glyminum at coatmg ojghts of 0.95, 1.36 and 2.04 gramsgm?Ag
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i ngredi ent %eCeg Yy wiping WHE padHnd'HH 0@9 aSificate and

phot opol ymzm@b&uﬁqms biky1PBshth bR e u&oﬁéi’é) meaéseﬂ seammasqsbs éaethrough 821
conposi t.i Olztepi sehsiniviity igoiRie DTHECkEpodulnX @dlisin Irdl)liJ ol By cORMBRA aBetheiekposuiey neédetihe
65 syst e3Q |tegweduiohsﬂstam6fmtthp@br}welcoateg weightts. Sur pri singly, systens havi ng30
the three corrponent s of

GB2020297B1"3’"&’3 t hee P%é’\é?‘ﬂmlgr{(fbntl GR3F k FXPYRYIA as the top coated
system_(Exa| | es 131§ d 14), and wh the syst "of the present invention
are conbgdiedy Wi th ag ggp coat, even f,wther i fp_q¥ed results are obtained -
(Exanpl e 19 Theseza.pgsults are surfmgé sing and hpghly desirable. 5 Exarrpl e
16 5
A sol uti on wAscaorlependhé taprmodt ipwraves thel cpinpesitierisy bysthhanceatedl mazerptsratrsstMI I,
4 parts er?f axce 'ﬁSPqu’taaﬁ quality aveerwhestexpossd imthe PresaraeMadir, 0.4 parts
-~ di phenyl n| u é uorophosphate 0; 1 part CEBH, 0.4 parts of

pé¥l

Pht hal OCyan eﬁa?gd Q@ﬁ\;t& ﬁff:lgylls é&%;ﬁ’ Dt Wiftferen? Pn&&‘\ﬁlatlel:lhéy&em%vere
coat ed ont Qvﬂnaw A WEbdIUap Ravihg/&h ansu%f GO0 W /ineH sy Of
about 1. 34 disthngé ofaboli 34 Thi throtigh aﬂwﬁérwaatceduw ing @l ridNirn vy [trandraiedion 3t 366
about t h45 semendcaal isteg sessitlyity gasle! Tre talile ratiates dlx relativesamsisivitynaf thesystony for 45
dried, theheminimen expriuticroadivogddel oirs retaingk phntorslynger with dpelopshest ep in Semplenas
retalned tHﬁough step 12. Exanple 17 15 The sane procedure as in Exanple
16 was used except that 4 parts of tris-nethacryl oxyethyl 15 isocyanurate
was substituted for the pentaerythritol tetraacrylate. The photopol yner was
again retained through stép 12. Exanples ‘18-21 20 A solution was prepared-
fromO0.3 grams P-V, 0.4 grans pentaerythritol tetraacrylate, 0.22 20
.grans P-11, 0.04 grans di phenyliodoni um hexafl| uorophosphate, 0.02 grans of
CEBH, 1.28 grans nethylethyl ketone, 0.47 grans water, 7.36 grans

i sopropanol, and 6 drops of a 20% by wei ght . sol ution of triethylamne in

n- propanol . The soluti-on was coated with wi re wound rods onto grai ned and
anodi zed al um num at coating weights of 0.95, 1.36 and 2.04 grans/nR2. 25
Sonme of the coatings were overcoated with a 10% by wei ght sol ution of

pol y(vinyl alcohol) 25 using a #8 wire wound rod. The coatings were
exposed u5|ng an argon | aser at 488 nm and -
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tevel oped.- by wiping with a pad and an aqueous sol uti'on'of a 0.35% sodi um

\-r@' asilicate and 0.25% sodi um (| ower al kyl ) napht hal ene sul fonate. The | aser

¥gam was passed through a 21 step sensitivity guide. The exposure val ues
n4villiJoules/cnR) listed are the exposur es needed 30 tsc?%?%zgg Bolil4

step 6 Tor The Various coating wel ghts. - . 30 Exanpl e

Coat i ng V\él ght g/ n2 Top Coat Exposur_,e 18 .95

Yes . 8.19 1 36 S Yes‘ - 1.8 35 ZQ_/-

1. 36 o No =~ . 10Apgrox. ; - ' 35 21~

2.04 No- - Absotptiohs cRelatins seen; the top coat

i nprBoExss tweo@wm@gmﬁvssm but thét Eﬁﬁzbﬁt edEXpRePi al s are still of
excel Ignt—s _ A OSef ir?n e presence of air. 40

' y Ms wer e repared as’ | Exarrpl e 16 except that
di fferent tfﬁérﬂb éngmgg,,systems were eval uated. Exposure was to a mercury
vapas Iarrp( \aNdthdkyaheriQlifiidizolef 500 watts/inch at a di'stance of about 34 cm
t hr ough an dimérer f erence filter having a. maxi mum transni ssion at 366 45 nm
and a 21 stZscpcfﬂemehethH&;dl-gw de. The table i ndicates the relative o
sensi tivi t;phemvhmtazg' §t"@?‘h for 45 the m ni numexposure required to give

ret ‘h devel o nt as in npl e 16. Appr ox. .
ﬁ#%ﬁél on44 a%}}ﬁ? Ia Phogor?la'nltlatlog ystem - at 366 nm 15

benzophenone 5 22 4,4 - bis(di met hyI arri no) - 0.3 -

0 26 benzomwaaﬂadamamq{akaruophenyl 4, 5-di 10 .
m et hoxy pleesphbgphatedazol e 10 . -
di 20 25 o- Gﬂraphgplhbwidmﬂ 5 di - - pRéhyl i mi daz8i3e di mer - 2-mer capt obenzo%@zol e
15 23 a#ﬁs\ea\éwmﬁ'mh@ 0:01 . 0.88

15 24 etrgﬂﬁgz'; Lenz vl am no) oq  ®1 48 2.2 benzophenone
di pher?;‘fl o] pHyrn hléxafgrophosphat e 20 25 tet raphenyl benzi di ne -
0. 25 orophasphate - - 20 di phenyl i odoni um he&@fl u-
or oph@gphati@raphenyl ba-tz&mahenyl benpiat ne-_ 13 0.1 4.8
di phenyl i odiipheoyliodeniarh|hgxaf@b . .or.ophosphat e ' '
25 27 tetor@gh sabate benzi di ne . 0::02 13 di phenyl i odoni um
hexaf 148 "%'“8‘“’""6"2 4- bi Q(Zc ri chI oroﬁ@t hyl)-6- 0.2 300 6
30390 (4- rré \y%) 5y - s- . : S
30 trigyzi N ahoxymethiid(8ethyret hyl 0512’3 et hyI 13 0.02 13

- 2- benzot hi.2pezothydzblglidoney 2 (3 hept yl - 4-oxo-2-th io 35

- 5- t hi azol i-23-hepayl@d)oxd-2-thio ' '

35 3G azol i-Sthieolinylittene)-# odoni um hexaf | u- orophosphat e 35
thiazolidone _ - -
diphenyliodonium hexaflu- . '

: orophosphate © _ . _ _
30 chlorothioxanthone 0.2 9 . :
-40 diphenyliodonium hexaflu- - ' o o ' 40
' orophosphate ' . ' :
31 ethyldimethoxy antracene. - - 0.02 40
. diphenyliodonium hexaflu- T
-+ orophosphate S o _ o T
. 45 32 4,4'-bis(dimethylamino)- o . L o 45
benzophenone : .04 - 40 '

Examples 33—39 ' '

- 50 A stock solution was prepared by mixing 5. 13 grams pentaerythrrtol tetraacrylate, 4.03 grams 50
P-Il, 25.5 grams of a 10% by weight solution of polyviny formal in the azeotropic solution of n-
propanol and water, 119 grams of methylethyl ketorie and 1.5 grams of a 20% by weight
solution of triethylamide in the azeotrope. To ahquots of 20 grams of this solution were added
various photoinitiation systems. The photoinitiation systems and amount of each are shown in

55 the following table. The solutions were then coated on a grained anodized aluminum substrate. 55
with a #14 wire wound rod and dried with a heat gun. The resulting coatings were exposed for
13 seconds to a carbon arc through a 21 step sensitivity guide and a 0.5 density filter. The
exposed coatings were developed by wiping with an aqueous solution of 0.63% by weight-
sodium metasilicate and 0.23% by weight of sodium (lower alkyl)naphthalene sulfonate. The
60 number of solid steps observed after gumming and inking were recorded. As in previous 60
"~ examples, the higher the number of steps retained, the greater the sensitivity of the coating.



30 chl or ot hi oxant hone 0.2 9 40 | | Q;)

di phenyl i odoni um hexaf | u- 40 orophosphate 31

et hyl di met hoxy antracene 0. 02 40 di phenyl i odoni um hexaf | u-

orophosphgate 45 32~ 4, 4-bi s(di rret hyl am no) - GB2020297B 15

45 benzophensnre o1 —-40—Parptes—33—39—56 A—st-a6k

solution was prepared by nixing 5.13 grans pent aerythrltol tetraacryl ate,

4. Gﬁ.zgrans 50 P-11, 25.5 granms of a 10% by wei ght sol ution_ of polyviny

formal in the azeotropl ¢ solution of n- propaRgl ndéfgrﬁ er, 119 grans of

net hyl et hyl gket OpudRiffatibn fys@@™ Of a 20%-by ( f,gpt & utlon of -

triethyl agn dp Ln the azeotrope To aliquots of 20 grans nf this solution 5

~were added 3@ri oq4'- pudtmntmylémuab)bmoﬁmmbms ThBO:nhotmml tiation systens and

anmount of e3h o4.4'-bibldimethyleréiBolbérgoplehbmen ng ta®3%®. The sol uti ons were then

coated on. a gra‘i'ﬂlﬂﬂv' gaiumchexaf] %fﬁpheﬁﬂhsiﬁbstr&t@m 55 with a #14 wire wound .

rod and ?é %21 i £A! aupo- -m‘fthv gsul ting ngs 3/\/ere exposed for 13

seconds car 'Im 5:% h&R sen ity guide and a 0.5 10.
n 0 [o] (&2

density filggr. re dev @m:d by, Wi ping with an :

aqueous sol uti or}na o s@ wzmel ght sodi um net asi |l i cate and 0. 23% by

wekght of s38li un2,@bis(eichiaroingthy 8t hal ene sul foonate. TBhe 60 number of solid

st eps ob%8rved ahetboxygtyrplisrigazined |nk| ng were recorded. . As in previous 60 15 -

exanpl es, t3e highepis( W@th‘ﬂﬂmeﬂb rheagre r et au(h‘é%f5 tHd greater the ;

sensitivity of t 8‘° d -4, 5-di(pn me‘h°"y'

GB20202_97B 2 Pﬂ?‘%ﬁ?&nyl Phot oi ni ty f§ i on System _ |

(Grams) &t eps mndazole dlmer 20

5 33 4, 4' - bi s3-gercaptopeérabaddly benzophenone @.@B5 0 34

4, 4" - Dbi s(dlM%Weﬂﬁfmaqene—O—Qsé——l—d-hp#@wH—edom um’

hexafl uorophosphate 0.070 35 7-di et hyl am no-4- et hyl coumarin =~ 0.035

0 10 36 Nongjof these semprsitiensrhachipp C8tRar | n - 0.035 4 o

10 di phef9I %%d%pl h%@fl uor ophosphate 0.070 37 25
2 4 bl S( t r I were ua e com S S \"{ | e
38 2, 4- @oﬁz’ ibhd ﬁn@rﬂmﬁéﬁﬁa@d zﬁmﬁigig:o@i 6 {i‘a’&)b,?rg¥ éjx{e}“ . a‘tu; aﬂ&&‘

met hoxystyryl )s-triazine

omposmo

~ 15 39 3@, 4'-bi s(di net hyl am no) benzophenon@amé. 035 11 ' _ 30
2- 0- chl oropfh-éh(ﬁl‘*mmaneth ipthyieketpoR) - 0. 10 pﬁ’ehg'l )-imdizole diner
2- 0- chl oropﬂ?@ﬁ lﬁ!h;{?f’ n- 0.10 20/-6 i mi dazol e di mer
20 2- nerca 53&23"‘“ 0. 07, l'\pne of these conpositions had
-propanol (62%) 4.
top Coat? 0pano (10% and water { . 35
25 Exanpl esgigharsin Jémgagaiﬁa alngnal nmononefgower e eval uated in the
conposi ti Ol‘rﬁJIanylh&nﬂl’(ﬂs%ﬂﬁ thewbod | on. Two sol utions (A and B) were
pr epar ed haazeat@pé)ie af 211 pansrby veighposi ti on: 30
G a ratio resin/pigment 30 P-11 (64%in met hyl et hyl ket one)
3. 12 pol $9i 'ill"iiP'ﬁ‘}thY{al'BU)B)P?{‘z? he n- 0.1% 6 propanol -water azeotropeftO
P-V (12. 9%3 (;m&dgp%qleng%@phos_ 4. PsP5 i sopropanol (10% and
wat er (28%phate 35 di spersion of
Pi gment Reof,,élggyla,ml.e (20% by wdigit iol yvi nyl foroeé (10%in the above '
45 the azeotrope 45
: n-propanol-water azeotrope 70.0 :

To solution A was added 3.67 grams of pentaerylthritol tetraacrylate and to solution B was
s . added 3.67 grams of tris(2-acryloxyethyl isocyanurate). The solutions were then coated onto .
50 grained and anodized aluminum using a number 18 wire wound rod and dried for one minute at 50
65°C. The coated plates were then exposed with a 2 kilowatt diazotype lamp for 2, 5, and 10
seconds in air. The exposed plates were developed by washing with an aqueous solution of 3%
sodium metasilicate, 3% n-propanol, 0.3% sodium dodecyl diphenylether disulfonate, and
0.3% of an alkyl naphthalene sulfonate. The number of solid and ghost steps remaining after

55 development are given in the following table. , _ 55
: 2 Seéc. 5 Sec. 10 Sec.
Coating Solid /Ghost Solid /Ghost Solid/Ghost . .
60 - : 60
A 4-5 5-7 6-8 o ' '
B 7-8 9-10 9-11

65 Examples 42 and 43 ' 65



_eotrope) in a 2/1 parts by wei ght ratlo resin/ pi gment 40

- bi s(di et hyl am no) benzo- 0.19
phenone di phenyl i odoni um hexaf | uor ophos- 0. 37 hat e -
tri 8Bhyl ani ne (20% by wei ght in . 0. 96 45 the aze 6980297'3 16

45 m-propanol -water azeotrope — 6 soluation.

3-67 9fiReR nepse&&fi[:yrkﬁﬁ ti'o]ﬁ?l)ft“h% Fe@&ﬁrlrweﬂ{uﬁl \ﬁml W,E ﬁl?éngiﬁ %Oﬁl Jas_added -
3. 67 O8qkBasedIwas lekarhidediCihg cBmpSdi ab WalghPpatbett Lons were thenv_
coated onto 50 grained and anod| zed al um num u3| ng a nunber 18 wire wound ~
rod a were then

expoxsed with a 2 kil owatt di azotype |am§’ercemaqe Sglidsand . 10 seconds in aif¥.

The exposed 'E)I ates were devel oped by : T an—agueous sol ution of 3%
sodi .unt9RA°GEM | cate, 3% n- propanol , O. =-8éf83/ di phenyl et her

di sul f oRthrRbldetth &f an al kyl napht4f§a{ ene sukhapate. The nunber of
sol 4g ﬁnﬂ g?]orst gteagr!’arenm ni ng after %3 gevel oppgnt are given in the 19

fol |l o table. 6.256 17.55 2 Sec. 5 Sec.
10 SemolyRiet forrgal (1% ih@lﬁeGhee-t ~Sol i d/ i3t Sol7dl Ghost 60 _ .
trope - -
SO A ﬁiPs]p iof mp 40) 36098 B 2.8 -8 ' 9-10
65 ’}5 th yamn% azeotrope) 215 S 16 L ' 15 *
h
GBZOZQ{@&? :;:,1::: ﬂ‘ir;%pgfﬂﬁ,ate s of the 2cp4Tp03|t|9ns of the pr esent

[ nventmmw_LomeLmLensu_)uexpasm;e_paLcesses_AAas_exam ned. The
conposi tions as wei ght percentages were .as follows: 5°
Per 2@ rﬁqy.g@n Fowagjdried for one minute at 180°F with a cgating rof 200 mg/ft2 Solution B 20

Sol ut | was dejed withf haa iRal gen o .fﬂ?qf\"a% ight of H10 mgy/{t? jq'hffrete in both cases was43 1 -

32.3 ]gﬁalﬁeq nd anodized alumin conv ntional microfilm enlarge ed and the pI

2
10 p. \ere exposed with between 10 and 30 milliwatts/cm? irradia e£5 a mercury xﬁllzm# ﬁm yVi nyI ;
te?

re was made

h a 21 step sensitivity guide in contact with the plate
for f@‘lexf?éusg dplatest \%lﬁe 8é@Mped by washidg® with an aqueougzmﬁtﬂnr SHE25% HHRASili per SN
(of Exe18p¥ean-gidpancl, 8.25% glydekbl and 0.07% 2uq*a nhphthélesd suffoRdte.Mhe(rédllifs are t he
azeot rrqpmﬁed below. 2. 15 : 1.6 L 15 :
di phenyl i odoni um hexaf | urophosphat e . 4.30 8 .
4, 4. - brs{dtTmet aTn ng%noenz 1Jnenone 2.14 2 20 Sol ution was

dr@%l one “ge °180 th-a coating wei ght of 200 ng/ft2.

k% @g 2 ﬁhﬁe%ﬂ gun at a coating weight of 170 ng/ft2.
The substrate iz both cases3ugs grained.and anodi zed al um num A
conventional mi&rofilmenl akger was used and the plates were exposed with
bet3&en 10 and 80 milliwatt8/€n2 irradiance by a mercury xenon |anp tSough

‘a 21 step sensi§ivity guide r?n contact- with the plate. Exposure was made in

air. The 25 expgpsed pl ates ®efe devel oped by washing with an. aqueous
solution of 5.2p% netasilicate, 25 6.37% n- pr.opanol, 8.25% gl ycerol and
0. 0440 : results are reported beI ow.- 30 49

' 30

Exposure Tinme St eps

Pl at e When fiieotcall plates were imaged (Mf(ﬂicmbon@s and B for 1 séond) with line copy and-5 4

4-6 3thalf tones on an alunginum sheet, 10,000 high_cgiality impressions were obtained with no -

35 lmage loss. 5-7 B ) _ 5-7 4 = . - 6-8 6

B : : 45
6 8 Examples 44-50 Co :

A standard solution was prepared havmg the followmg weight percentages of ingredients in
the n-propanol-water azeotrope:

B0 pentaerythntol tetraacrylate ' 0 4
P~V .
_polyvmyl formal (10% in the o 1

" azeotrope)
" - Pigment Red 48
b5 triethylamine
"~ diphenyliodonium hexafluoro-
phosphate
4 4'-b|s(dmethylammo)benzo- _ o

' phenone. _ ‘ AR - .

.60 L ' o ' 60
To seven aliquots of this solution were added. 23 5 percent by weight of the ohgomers P-ll and
P-VI through P-XI. The solutions were coated on. grained and anodized aIummum usinga .
number 18 wire wound rod and dried for one minute at 65°C.

The dry coatings were exposed in air through a 21 step sensitivity guide with a mercury metal
65 halide diazo bulb and developed by wiping with the aqueous developmg solutlon of Example 65

50
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40 '

40 When identical plates were inmaged (A for 3 seconds and B for 1 second) N

with line copy and half tones on an alum num sheet, 10,000 high quality :
1

i mpr essikdns were obt aiped with no inpge |oss. 45 GB 20202978

45 Exa ' '

wei ght per es .of ingredients.in t n- propanol - wat er azeotrope: 50
bonLaer yt hAbt 12%580R W T Blewing Wie 5" 2 |

50 P-V . 6.35 ponV|nyI formal (10%in -
t he . 15.1 azeotrope)StEbsgrrent Red 48 _
3.1 55 t i Ekdmyplan nOligomer Solid/Ghost c . 2.15 . : 5
55 di phenyHetdeontumtexaf-ttvoro———————— 4.4 phosphate

-4, 4' - bi s(diet hyl anfr¥} benzo-  4-7 2.2 phenone 60

60 To seveftBal | quot | this sol "t7 on were added 23.5 percent by wei ght of
the oli s P-11 gﬁ'P VI thr P-XI. The solutions were coated on . 44
grai ned angdganodi zeg_gl um num uss gy a nunber 18 wire wound rod and dried

for one myggte at 6PLrrr]. The dias coatings were exposed in air through a
21 step seBOitivityPgMl de with -~2rcury nmetal 65 halide diazo bulb and

devel oped pi ng solution of Exanple 65
17 15 15

682020297B%ésgrﬁé*te@ﬁsmém e e TS s o

Exanpl e |ght of approxr%%df and 1:3 00 rTspectlver and were more difficult to

5> 44 dev Op than preferred and h é#éency to hold the iklon the brackgroun‘ﬁ ? ger or
P-VI11 20 more vigerofis déVeldper could correct fthdt X¥endency. The olrg@rrﬁr of Example 50 had an acid - 20
10 48 to moléedlar weight ratio of ab8ut6l :280 and developed X4 little to easily, with 4nush ©0the

P- Xl photorea@edgmg@nal bemg removed All composrtrons were useful and could be polymenzed_ in

15 The aboe nmw ortsrd 'v @rat'o afcth Befps
to m)le b Iq?v!) || I\vl?agh Ies 2
44 and Jﬁ ons w' CI amt ®
10 4300 angoth % Qma\eeanﬁatdrmﬁrerﬁ nY&ErﬁoﬁWrﬂ\odt &t\yue tmgaqustﬁsﬁatoqrbt
preferred phstoldact and aRBAEMOYbInG tdthe(bldtéiurfadé on t he brackground. A stronger
or 20 nore vigorous devel oper could correct that tendency. The ollgoner of

Exanpl e 30 ExardpledTaci d 20 t 0 rml ecul ar vve rat i 0 of about 1 750 and 30

devel opedAra A F‘t‘%ﬁg “(ﬂgm% "‘e "g’ EL E%S déjg W%éh\%? }y RSP n
d X n
ngngr "L Fte 8 %"? PSR g}eézt exce'? Ion ﬁ%\e 25% a0 Aratio

of the rgmm bs 8218 gr oups to rml ecul ar. wei-ght of between about 1 :800 35 -
and 1: 3000 Awwﬁbn%rﬁ%;ﬁmﬂ}oﬂﬁeh&mpmoﬁ of differ@nDibinded tntteribls. TROEbIution

Conposi t i onempiiset rupartsrby veaighd: gr oups do not adhere well to 25 the
substrate. Devel opnent does not dlfferentlate bet ween exposed and unexposed
areas withP ??Wtbﬁphtj"f"%ﬁéd i ndi scrim nat®]-g. Conpositions without 40
et hyl eni®? 0 n do not photoreact an ]550 do not bind to the plate
surface. gﬁiﬂ\gﬁf}

30 A sol ut tmwﬁsn@repared li ke those in Exampbes 44- 50 using P-XI1 in
place of t Hiphedyligdowiuns hexafladre- above exanpl es4.2Coati ngs were exposed and
devel oped aBOSPhatExarrpI es 44-50. Only one ghost step and no solid steps wer4b
oBt ai ned. Pﬁtbﬁlﬁg@ﬁhe’ﬁ'ﬁb‘gm@@%ave nore retaifdd steps. 35 Exanples 52-57

35 selected binders : ' 14.9
50 The binders selected were ' 50
52. P-V
53. low molecular weight hydroxypropyl cellulose
54. polyvinyl butyral (MW 38,000-45,000)
55. polyamide (Elvamide® nylong resin supplied by DuPont Co.) .
55 56. polyvinyl formal _ . : 55
57. no resin -
The solutions were coated onto salt plates (clear crystals of sodium chloride), dried, and the
infrared spectrum determined. The coatings were exposed in air to radiation from a 2 kilowatt
mercury metal halide diazo bulb for various times at various irradiances. The infrared spectrum
60 was determined after the exposure and the percentage of double bonds converted by the 60
exposure was calculated on the basis of the absorption at 810 cm~'. The results appear below.



T

/ sol'uti on was prepared for the conparison of different binder materials.
fhe ssol ution conprised in parts by weight: pentaerythritol tet raacryl ate

‘41.38 40 P-11 _ 22.5

.40 pel yvi nyI for nal . 9.95 Pi gn'enGBR@dozzsm 18
_-. 2 9'—1- LI 1 CL Ilyl a||| I'nc . L UJ ul PIICII)’I [l UUUIII UTTl
. hexaf | uoro- 4.2 45 phosphate

45 4, 4' - bi s(di met hyl anm no) benzo- ' 2.1 phenone sel ected bi nders\_a

~14.9 50 The B Ndepg,c5@bGF 61a5bubR! Sonds
50 52. EBmpie3. | OGohRIras 4t grmwpb,ghﬁrahaé;ajé@xypr opyl cellul ose 54. polyvinyl
but y§al—MA38.000-45-000)—-55—polyam-de—Evan deR nyl ong resin suppligd

by DuP&At Co.) 5535 56. polyvinyl fornal

55 57.580 resin TR sol utions were coated onto salt plates (clear crystals
of sodEfim chloridgg, dried, and the infrared spectrum determ ned. The

coat, 8 were expgged in air to radiation froma 2 kilowatt mercury netal
hal i'deggli azo bul bygor various times at various irradi ances. The infrared
spect rum 60 was determned after the exposure and the percentage of double
bonds converted by the 60 exposure was cal cul ated on the basis of t he:

H

absaor pExamplest5869 cnil. The results ap pear bel ow. 18

GBZGEOZ@??'“""" yes tfa’g'éeb‘?mWIiB'l‘e 1!16?(6@‘ %’rﬂ!aée"a's The Mﬂ@érted at1®
MW ceComATise inpagts By weight: S

5 52 | . 32 54,4341 32 55 - .27 10 56
o5 Pe?ltaemhrlto tgéaail?i/late _ " 23 ; : - T10 57

15 Eﬂamw\ﬁs/_l fPmal 15 A sol utl on was prepar ed for t he corrparl son of 20 .
di f f er Rigtneisti Resie48 mat erial s. The sol uti orB.01. 5 conpri s_ed in parts by wei ght

pent ae¥igthileming t et raacryl ate ' 2243 1:P-11
23 7 z%gw AoRipm hexpiitgro- 4.4 15.0 . . |
o 5 - 3.0 triethyl ami ne _
? I'0C ?TJ'H\O beer;(zgfl uor o- 22 . 4.4 phosphate 25 . 25
4 4' bgers(:téurmtthhamna&)sbenzo- | - 63 2.2 - o
25 phenone sel scted polymeric binders .. 6.3 The binders

sel ect B¢ higders Sfpctedigpre P- V/
30 89. gi Vr\‘n roI i done 60. pol yvinyl formal 61. copolyner of vinyl30

chlorid P BR@ |y or {4908 acetate (199 62. polyvinyl acetate 35  63.
po' yet hﬁé1en§n | cﬂloﬂQQ(aQ%)and vinyl acetate (19%)
polyvinyl acetate :
-'"35 ' 63. * polyethylene oxide (MW=4,000,000) S 35

64. - polymethylmethacrylate (low molecular weight, mherent viscosity=0.2)
65. low molecular weight polyolefm resin
66. linear saturated polyester resin
67. thermoplastic aromatic polyurethane . o : -
40 68. cellulose acetate butyrate _ ' ' 40
69. no resin. ' L '
The results of infrared analysis after coating of these composmons as in Examples 52 57 and
exposure to 9 milli-Watts/cm? irradiance appears below.

" 45 - - _ .. - 45
Example Double Bond Conversion % S : . A
58 30 .
b9 30 : : .
50 60 25 ; S o ‘B0
61 25 S : .
62 25
63 24
_ 64 . 23 . C o o o :
.65 65 16 T _ . _ _ ‘55
66 15 o
67 - 15
68 - 13
60 — 60

In examples 52-69, exposure tlme was" 10 seconds
The unsaturated polymers of the formula -



64. poI ymet hyI met hacryl ate (Il ow nol ecul ar WEI ght, inherent viscosity=0.2) '
- 65. | ow nol ecul ar wei ght polyolefin resin 66. linear saturated pol yester

resin 67g.thernoplastic arorrat i ¢ pol yurethane 40 68 cel | U'cgﬁoéﬁ 8h9ke 19
but yr at e . 9. no resin
Thé results of infrared anal ysis after coating of these conpositions as in
B@I es 52-57 anﬁ exposure to 9 m 1 -V\atts/cmz I rradi ance appears -bel ow.

45 Exanpl dEPRR O ¢ Bond Conver'si on %58 30 59 30

50 60 5 disclosed hérgin in which R represent sidue of a polyether, gol Iactone polyoil' 5
25 62 poly(acrylatd)poRé!, polysiloxane poly é%ly(glycldyl ether)pﬁ Eé at Ieast a+b 16
55 66 - hydroxyl gradpspthe residue formed byref@val of hydrogen fr ydrox groups thJ;r5 60
60 | n exanpiyhh®rgGo nushgasenge mbmmlmaaze- diet b6 ID anlhD, 0OG Hnt TaHyaFbxy

pol ymer s _ cfquivaient weight| of from 48 & 5,000, are new and form the subject of our copendlng Patent
CBBZOZOZ@QB\PP"“IQ"@' EZB 1270.(0-A) b .5 di sclosed herein in which R representt®
tfie resi due®t Ya98ol ?“dpoq"ﬂ?ﬁf'de pYRyedReret drade Masks, 5.

pol y(acr yI‘qu\ gol yol , poI ysi | oxane pol yol or poly(glycidyl ether)polyol,
having at | easj pﬁottpayﬂﬂ)!%%)ébm%éﬂwa%omtphﬁ %Jem due formed by renoval of

hydr ogens f r i t1l0eo B0dsas by witight!BBan érdsnie Y RrmlMg\ol)eheR bipdBDEr aver age

mol ecul ar W) gHO tb EOvemets bY Aveihe ofl D frédRidicaINsbiyandi¥ b1 MbnSHAdH H4GhS 3t 1e¥& oAb of °
from 45 t ettyladelly ansstunged aredp.f or m t he subj ect of our copending Patent 10
Appl i cati on(3No 0. '82’21.@ parts by welght of a photoinitiator system capable of initiating free radical

10 The e[ir?"a o phpornti ahpleromageetiasagiatony etd Tr ade Marks. CLAINS 1. |
A phot 0 dB1°¢ ReB| 55‘18{% ad’o‘fﬂ??ﬁ“?]“‘ri’g ohpgethang)of the fogndey parts by 20
wei ght of an organi cofil mform ng pol yner binder, 15 (2) 10 to 60

parts by wei ght of a”free radi cal pol ymerizabl e nononer having at |east one
et hyl eni cqE+D-)#nBAt-0CaAgd group, (3) 0.1 to 12 parts by weight of a

phot oi @& i ator system capable of initiating free radical polynerization 25
upon absor"p!"ht&‘h presants 9 erically upsatiirated.oie radidal 20lymefiziplelddodpy 60 parts
by wei ght o ’%"lﬁ"ﬁ;ﬂ@é’i‘%fea'@é%l° Pglwwmrﬁahayfngtaﬁéeaﬁbwmfas lsocvana@@r@péE-D)
R-(- OC-A) 5

25 in vy c_fm.}é_r epresents an ethylenically unsaturated, free radical

pol ymeri zabl gf group, D represents the residue of a poI yi socyanat e havi ng 30
| east two of Qts isocyanate groups reacted to form 30 - NHC

30 0 groups)Ub@thtt@EEandrm R, 35 R represents the residue of a polyol

havi ng at | east (a + b) hydroxyl rou s, the residue being 35 fornmed by
r enoval 5of '?;.Z’g'" g‘é‘ﬁ "?‘T’Gﬁf‘!%%f ﬂ'&%@g ?‘d%ﬁ% {a + hlehyde }{'d!romwm gesidueheivgr 35
aver age emova ydrogen from th roxyl groups, the polyol having a number average
guc))l(e)c(:)ular weight between 90 and 10, 000 and a hydroxy equivalent weight of from 45 to
A represents a carboxylic acid containing group,
40 a is number having an average value between 2 and 20, and 40
b is a number having an average value between 0.3 and 10, '
the components (1) to (4) totalling. 100 parts by weight.
2. A photopolymerizable composition as claimed in Claim 1 in which
E represents an acryloyloxyalkoxy, methacryloyloxyalkoxy, vinylalkoxy or allyloxy group,
~ 45 D is the residue of a diisocyanate, and 45

Ais -(—CHz)m(iOH or —-C4H,COH,
l 1l
0 o)

50 , 50
in which m is an integer of from 1 to 6 inclusive. -
3. A photopolymerizable composition as claimed in Claim 1 or Claim 2 in which
E is an acryloyloxyalkoxy or methacryloyloxyalkoxy group, and
the free radical polymerizable monomer has 2 to 4 ethylenically unsaturated groups selected
55 from acryloxy and methacryloxy groups. 55
4. A photopolymerizable composition as claimed in any preceding claim in which R is the
residue of a polyesterpolyol having a hydroxy equrvalent weight between 90 and 40,000.
5. A photopolymerizable composition as claimed in Claim 1, in which the unsaturated
polyurethane has the formula:
60 60
0 0 :

' Il
(E-D-R'-),~R?~(~R'-C~R3-COH),

65 in which E represents . S .. = o 65.



nmol ecul ar wei ght between 90 and 10,000 and a "hydrox equi val ent wei ght of S
Hmt aining group, 40 a (&

from45 to 5,000, A represents a caummllgmﬁw

i s nunbér haV|ng an average value b and

40 b is asnun’ber havi ng, an average vaI ue Pet ween 0 3 and 10, tm&zomamnt st9
(1) to (&#H—totatng—100parts—by weT ght—2—A photopotynerirzabte
conposition as cla bmed in CQaiml in which E represents an

acryl oyl oxyal koxy, ynet hacryl oyl oxyal koxy, vinylal koxy or allyloxy group, 45
Dis the re%Hg ﬁ(@IIJA)a di i socyanate, and -
45 Ais - gj[err] or -CH4COH, 50 . ,
50 in whi Shdlmlcbs‘éd agreinnih ahivh R feprasents thet resifue deCd Weﬁ&r p&yolApolylactone polyol, 5
phot opol yrrepolz(attwletelpolypbwllyslbmraspdybmrrmw(glwdw aihandohwl, h@viag at Basta whi ch E
is an acryl Ugﬂfw @nom jhegesidys fe tﬂ!i‘]!)"hede’OE‘Yiel"NPéethe '

I i d .
radi cal p0| n ?grﬁyg'éag% o §$ g:e‘g;g?%rg&&r&q%gsuyem o% our cope gqrate t

sel ected, q';'d'@ Y‘ 10
55 4. Ap Fds' 'E% eaﬁ@”ﬁ@eﬁhﬁé OQreq'égn&Ln%"l‘F‘é&e'l\ﬁ'arﬁéW precedi ng cl aimin
whi ch R |s the resi due of a polyesterpolyol having a hydroxy equival ent

wei ght bet welemiM®0 and 40, 000. 5. A photopol yneri zabl e conposition as
clai med in diai mmotqpnlvmert@hletdqmpgﬂm@mﬂrleldgpol yur et hane has the fornul a:
60 16 (1) 10 to 60 parts by weight of an organic film formmg polymer binder, 15
by w f | poly zable r t least one

gg 0 190 ethsemga“ ‘l?'fte g grgggﬁg f@:@%‘;’ Fadiss! polymgrizell E;:;@?Fe%aé{fﬂgf'f o

t S a photginitiator s o initiating free radica
(820202978 po(lyzgrg'lzbt m@lr;%}rrt? Seﬁcg‘ rgp @ n@l% tlk;‘?ra an WAl th R’
represeniy t g resicBE »ed polp thhﬁé:bﬂﬂé!fdmhlém 5 20
pol y(acryl at e) pol yol , poI yS| I oxane poI on or poly(glycidyl et her) pol yol ,
having at |east a + bChydroxyI groups, the residue forned by renoval of
hydrogen frogmthe h drlbxy! groups, the polyol having a nunber average
nol ecul ar, V\@i' ﬁ k- Fs \ﬂfeﬁ\'@o and 10, 000, and a hydroxy equi val ent wei ght of

fromas £8 5 @99&%3 0/ QfhyFoRTol (HRarSHRI o Bhe AficOHEonARERM BGLEat ent 10

Applicati on residue of a polyisocyanate having at least two of its isocyanate %Eups
10 The wor dﬁ,act&g;{oafaan and "El vam de" are registered Trade Marks.

A phot opol yneri zabl e conposition conprising: 15 (1) 10 to 60 parts by

wei ght oBOanNd€ganic film forning pol yner binder, 15 (2) 10 to 600
parts by wei gh| of a free radical polynerizable 'rmnorrer having at | east one
et hyl eni cal I% ngo%tggg,tfd oup, (3) 0.1 to 12 parts by weight of a

phot oi ni ti a¥'SrP sys emcapable of initiating free radical polynerization

upon absagpt igoigplebentd H6 trésfilR D8 tobfyol RRlingtat Rast (@3h) ADdrokyf broliBs, ttRe AGidD& bbiRg Y35
wei ght of  afortéd By envaith Ppdragerefrdraliite Kgidrdxiiegréups/iite polyol havingZOnuddber average

25 in whi chmblecwprvesighttbstvesen SO €D, @G0 and alhphioxyreguelent waghtofifomad s to

pol yrmeri zabb&08r oup, D represents t he resi due of a polyisocyanate havi ng at
| east tvvo of A reprep saThpliop l‘?‘ ing GEYPs o 0 -NHC- - 20
30 0 grodfs lgd?lﬁ'é'a r f?ﬂggﬁ 'a ‘;av‘;f g&‘ﬁ’ ég'é{% "residue of a pol yol

havi ng at lﬁ'@ m gne ,ng ue being 35 forned by
removal rmqmt pwmet.m:efwdfpeew&n ﬁrma .ﬁmﬁnpolnywh.chaw ng a number

aver age rml etmbprbsem dhhdcriaiiongaikoxy Omathderioyl6@tkexyd vaylhl}(dm)orwlﬁqw gtadlpent
wei ght 0f45f r Gnis 4lte tesidlr mlismeépeeemdnt s a carboxylic acid containi ng 45

r du
|
0

50 50
in which m is an integer of from 1 to 6 inclusive. :
3. A photopolymerizable composition as claimed in Claim 1 or Claim 2 in which
E is an acryloyloxyalkoxy or methacryloyloxyalkoxy group, and
the free radical polymerizable monomer has 2 to 4 ethylenically unsaturated groups selected
85 from acryloxy and methacryloxy groups. . bb
4. A photopolymerizable composition as claimed in any precedmg claim in which R is the
residue of a polyesterpolyol having a hydroxy equivalent weight between 90 and 40,000.
5. A photopolymerizable composition as claimed in Claim 1, in which the unsaturated -
polyurethane has the formula: _
60 ' - _ - .60

25

1.
(E-D-R'-),~R?~(~R'-C-R3-COH),

65 in which E represents D . 65



20 } a i s nunber hawmbetv\een 2 and 20, and
/40 b is a nunber haV|nT e between 0.3 and 10, the conponents
(1) to (4) totalling "Hmm”fm ﬁ'%@ 2. A photopol ynerizabl e

- commsition as clainmed in € a ma

acr

|ch E represents &820202978 20
yl oxyal koxy——v—r-ﬁ*yt—a-l—ke*y—mh—a-l—l—w—e*y——g+eu-p 45.

Dis the residue of a diisocyanate, and

45 50

50 in which mlé an integer of from1l to 6 inclusive. 3. A

phot oppleyyey i1 C=CH]POsth,-9NAT =Cbﬁl my in Claiml or Claim 2 in which E

is an acryloyloxwalkoxy or netha¢ry|oy|oxyalkoxy group, and the free s
radi cal pol yneri Z&tbl e nonomer - haf*2 to 4 ethylenlcally unsaturated ‘groups
sel ected 55 from acryl oxy and nethacry| oxy groups

55 4. = D)t-'o%'oq'inr'r@t"l'zﬁ'ﬁi aheerih s H 9rortHasand 'aISr?éd"teaefatﬂywm%t%ﬂ. ng claimin
h hyd I
%E;e et I8 e Blag BN 18 Sl bR, 7, " Cr o) e VL o
cIa| 3 |n aim1, in which the unsaturated polyurethane has the forrrula
60 -NHC-
60 O NHQI(E—DRl)aRZ( Rl - C R3- CG—|)b 65 in which E represents .

6515 100 Dis the reS| due of a diisocyanate having its tvvo |socyanaté

groups s 10 reacted to form-NHC- 15 ~ O

15 gr SgHE: honsadie Ffé’mfv;% Elomdth bschlih ﬁ@? eﬁuﬁ, % dtaxy.taﬁs, Lqgpval of
act i veridayfrie o 8% rthde' 48 .lema ro'f Geths hyde ﬁamroxy
Cardpo¥dbis Gnd Gy xy@l’grdubefrbﬁh&ihdhh@mf @bred by the removal of active hydroggn 20

atons &ids fh}dém.yzl of ghalipisatit polyvidiavinged wrrdile IR§(OH), ., after removal of (a+ b)
20 R2hydsogene froechydinxyladrouns ankiheving m/alente | (a trab).i aighe tesidfio pharl alipR8t{cOH) a+b
af t er Peleqtbpeing 8te foamula) hydrogens from hydroxyl groups and having a

Irzﬁuﬁ_ﬁ))of%%(z@ bb 0256 F‘Qﬁ's" eS| due of an aliphatic polyol having the 25
a+

%Q 4yR5( OH)
2 30 after

rem)val of fa + b - 1) hydrogerns from hydroxyl groups and R5 is the residue
of an 30 alii)hatic pol yol radical forned by having the OH groups of the

po '|3§«>oafteré¢mw

r oup@liPhpic p

g iGa g)f @ﬁb‘?ﬁa‘l’f th relyl removal-therefrom and
: 35 0 i@?ﬁérﬁsflﬂ%ﬁo %Mﬁg f’ﬁ“"&o a and b are as defined in Caim

oft(adriefrld ﬁn@?nhéwm d@ngrQ@wﬂéttdeﬂweseﬂmeiotf@ned wi t-h3@H

40 in which the

m)l3gcut@n wei ght of (R1-)a-R2-(- Rl)b i s between 200 and 5,000. 6. A 35
phot oppl yneri zabl e conposition-as claimed in Claim1, in which the
unsat uPat ed pol yurethane has the formula: 45 - 0 0. o - 0

50 I nm\m

gro

polyu_rethane has the formula:

i

485 0

1] I ' Il I Bl
[HOC~R3-C~0-],~R’[OCNH—RS~NHCO~(~CH,~),~OCC = CH,],

50

45, . :
%5,\ g‘&g?g HCO( CHz)c-occ_ CHle R4 50 20
i.Sc % btnéer,a b e%0g. 0 - OCH 55
rfatapen efisib doet.?sm BatirsC lch the unsaturated -

o) h '0' o _ . . .45

R# : . 4

. 5O

in which R3 is the residue formed by the removal of two

-COH

|
0
55

55

groups from a-dicarboxylic: acnd
R*is H or CH;, .
cis2t0.5 mclusnve '
p is a number average value of from 2 to 7 7, S . :

"~ . B0 gqis a number average value of from 0.3 to 4, ' ' 80

RS is the residue formed by the removal of two isocyanate groups from a diisocyanate, and

R? is an organic polyol radical which is the residue of an organic polyol with at least three
hydroxyl groups removed therefrom and having a molecular weight of from 90 to 10,000.

7. A photopolymerizable composition as claimed i in Claim 1, in which the unsaturated

65 polyurethane has the formula:

65



cis 2to5inclusive, pis a nunber ‘average value of from2 to 7.7; 60 q@

60 %6”35;? e’ Tesidue formed by E"lﬂlﬂllﬂlﬂllmﬂﬂlll LB <ocyana YT HITLEN
0

dii.socy@nate,” and R _is an _organic poI yo ridical* which is t

an organic polyol with at |least three hydroxyl groups renoved t herefrom and
havi ng a nolgecul ar wei ght ofeforom 90 0+000.- 7. A phe#gopol yneri zabl e
cowltlon s cl ai ned in d a||m 1, i n Whl hl t he unsaturated 65 pol yuret hane
has the for °5°4°Haid°'} -33 OH |4 : 65 -
RO i.a an_al fane yyl Eﬁglg havi ng a val nce of (h + 1) that t he residue

of an al%k + 1) hydroxyl groups renovedl therefrom the
ar wei ght of from 100 to Ieﬁs t han 10, 000, 30

flsanlntgerof1t06 nq o -

30 his an ifnteger of 2 to g;.c&m A@t&gmggd@pmoﬁg@"e coffposition as :

cl ai med1on-gny preceding clgim 2 which the f4fm rhf%pol yner binder it

a pol yvi nyl etal, polyvi-nyt+al cohol, polyvinylpy oI Quf, pol yami de,

hydr oxyal kyl cel | ul ose, pol yvi nyl acet ate or a copol yner of pol.yvi nyl chlori de .

anq pol yvi nyl acetate. 35 9. A photopol yneri zabl e conposition as clainmed

:C ai t | ymer binder is a polyvinyl

acet al . mi-om wﬁ%%%&l@ﬁ%ﬁ Jfa %ﬁg@g%&'%ﬁ‘gﬁ as clainmed in any precedi ng 15

claim whiodogonprises 10 to 96% by wei ght of a solvent which is not

reactive wiffh carboxyl groups and ethylenically unsaturated groups of the

corrponent s.040 1 1. A photopol ynerizabl e conposition as claimed in c aim

10 -conp®Psi n 85 to 95% b 40 wei ght of a solvent which is not reacti ve20
with the c%{ FAPe*AIR#t hyl eni cal |y unsaturated groups of the
conponent s.

E’ﬁéﬁﬂ%tb{:ﬁﬁrhs’eﬂplh‘% r&é?JIBQ%rHeQ By dv &k@bﬂ%fthﬂs ¥nate .
precedi ng @ésrﬂ&pm;,éoiymte to 35 parts by weight rganic

fi1m fopgi ng i olty BERcilsiveder , 45 (2) 25 to 50 parts by weight of the frees
radi cal pol gresan awdge valoaoffrom 0.5 to 5 inclusive, 45 (3) a photoinitiator system
conpri si ng B“’!acﬁf’eal epalyyhyadigal bavinat valenice ohithor 1hthat the residge ghan alkanepokplght
of . phot os I“Bl hé(ﬁ@" °“](’) ’Q"EP"&Q“{{P&‘?“P@ Bhe %’Bﬁ?'y‘ﬂﬁ‘al"ﬂ%a P weight

pol yure%@ 'i‘;";ln mte er D) to (4) totalli ng 100 parts by wei ght 50
13. Ap togq; YRk ocg)rrpole on as clainmed in Claim1 substantially as

herein €SAlgh ol%&haﬁl@%@fnﬁ@é&%nt& ciahﬁedf?ﬁadﬁpb%‘cedu claith, 38 RbichabEnkaVi ng
coat ed on faimihg @6lymenbindexGLa boIg¥iay facaalppeinimddigoliel, paliglihepyealidons. i dolyamides
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weight of photosensitizer, and
(4) 15 to 45 parts by weight of the unsaturated polyurethane,
the components (1) to (4) totalling 100 parts by weight.
50 13. A photopolymerizable composition as claimed in Claim 1 substantially as herein . 50
described with reference to the Examples.
14. A substrate having coated on at least one face thereof a photopolymerizable composition
as claimed in any of Claims 1 to 13.
15. A substrate as claimed in Claim 14, in which said substrate is grained and anodized :
55 aluminum and the composition is present in an amount of from 0.3 to 9 g/m?. - 55
16. A substrate as claimed in Claim 14 or Claim 15 having an oxygen barrier layer
comprising an organic polymer which is soluble in an aqueous alkaline solutlon ofpH8to 13
coated over the photopolymerlzable composition.
17. A substrate as claimed in Claim 14 substantially as herein described with reference to
60 any one of the Examples. , 60
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