] 054,—7\00 -1- The I nvention reI ates to a mxture V\/mch is poly- nerizable

- , Jpart icularly by light, and which 5 contains, as the essential
(gonstg Fuents, ia pol ymeric binding agent, a polynerization initiator which

4

can ‘be activated by radiation, and an acrylate or nethacrylate, 0 054 700
pol ynerizabl e by free radicals, of a polyhydric hydroxy conpound having at
| east two urethane groups in the nol ecw @ 410 . M xtures of this

type ‘are known and are predom - nantly used for the preparation of

~radi at'i on-sensitive, parfé Cithwdhtidn G ISENS| b Ve m L6 0F I vio SRR RS I g By
- whi mare used, for exanple, for the preparation of printing plates,

. phokgpesi sts anﬁbrﬁamielwmgmdldﬁlon, particularly by light, and wﬂifbl'DE A
- 20 64 079, photo- polynerizable mixtures are described i ch cont ai n, as -
the pol yner izabtentatmpeynas , the easde ot 21 othred tsi oderaics y | stesl yeric

met hacryl ates of pol yhydric al cohols, which contain at | east one
free hydroxy grpdingragsabpl2 pdleteriwaloxyetrinitiaeihadiidratesn vbe h
di i socyanates. - These m xtures tend to formrelatively brittle

" |i ght - har dened 3¢ btrEad by P%Jeaytlesprso anf eam 297y 1ake rinethderykatre the
" nononer s have a chlotlceabl I|9ressure even at a sli grhtly el evat ed

e -

t enper at ur e. ymerlzable ee radlcalrsn, IZSEf /2 2okt ic hydroxy

m xtures are descrl bed ich contajnh sjnmlar neri zabl e com ) fﬁﬁ
whi ch have m)r eccf%%u? A E %A %?1#3 t"é%d‘ t3WPHot Y e ue-

“in the nol . .ese m X es yvield only alimt dcrossllnkage
denS|ty a are 30 rel' S VHSS %fhgftq]ﬁ/ YRS aﬁ%éﬁ}fﬁfm @‘Iﬂ?% pred omi~"

nantly used for the preparation of radiation-sensitive,

barticularly light—sensitive, recording materials, which
a#e used, for example, fof the preparation of printing
plates, photoresists and relief images. _

15 | In DE-A 20 64 079,) photo-
.polymerizable.mixtures are described which contain, as
“the polymerizable mmmomi& reactlon products of acrylates
or methacrylates of polyhydric alcohols, which contain

@% . - “ . at least one ifree hydroxy group, for example of
eiquflu??o _hydroxyetbyl methacrylate, with dllsocyanates.. '.Ihese

R mixtures tend to form relatlvely brittle light-hardened
:products.'_- " They e&&:heve a limited shelf life, since
_the menomebs have a hoticeable vépof ppessure even at é
u sllghtly elevated temperature. |

h?S o ﬂ In DE-A 23 61 041, | mixtures

are described whieh contain 51m11ar polymeplzahie com—e
pounds whieh have more than two urethane groubs and in
-adﬁximh polyether units in the molecule. These mix-

tures yield only a limited crosslinkage density, and are _

30 relatively sensitive to atmospheric oxygen.



- suc|

G 054:-% -2-- In DE-A 28 22 190, mixtures with higher nolecul ar weight %)/
monorgr s contai ni ng urethane groups are described, which have many g g4 7
advantdges for cer- tain purposes, for exanple for the preparation of
ﬁhot'o'- 5. resist layers which can be transfer+ed dry. However, even
these m xtures, owing to their |ower .content of poly- nerizable groups per
mol ecul .ar wei ght unit, yield pro- ducts w thrhi pEtgd2sr@gshpokagenixtures
densities. Simlar polynerizable oligourethanes are de- 10 scribed in
US- A 3,850, 770 avnicth higer 38okentilam WERELghD nigmeans jeontraimirngmtundtthane
- light§sensitive or radi ation-sensi- tive recording-materials prepared with
@m YNEr | zaBROVRSITARM dieFrRibed nuvibkdh diavstmanih AdNpIpragRs tfas cannt
“these 15 properties are acconpanied, in npst cases, by certain

di sadvant ages. t2in MRPOs$Rs HYhS*mRke for the frerAngorrettamito-

cont ai ni ng pol yet her groups give, l.ayers w th outstandj ng nmechan] cal
properties P% tlﬁe%égﬂo@g%r%ﬁg’m%é&ﬁ s?réﬁrﬁ?%‘%a‘nghe c%@’?}’?’ﬁkage
density 20 achjeved..wi t h these substances, is | ower.than in the case of
Cortai n |ow ol LTy PTG KBy Wing 0 et E bt Contbab AR |

in conbi nation %é&dilga\&é)rg&&%lg&é@% g&%mtéewjmrﬁ%% quhégleas/?npé)—ed I n

aqueous/ al kal'i ne ne ayers. sitivity

.0f 25 = nDSt of &Stk Npieh MBLR] £éd Sci S S ISP dnRYALD, 1S greater than
‘is desirable. The object of the invention was to propose a mx- ture which

i's pol:ymerizabl e by radigihPlar o W&k 2@s1 @ &l o wedinidned tard qagadi ation
and no tendency to ‘ :
g 10 sc':ri_bed in Us-A 3,850,770 and 4,198,238 and in
¢ EP-A 9,967. | |
It is true thaﬁ the light-sensitive or radiation-sensi-
tive recording materials prepared with such polymerizable
compounds have a number of outstanding properties, but these
15 properties are acgompanied, in most cases, by éertain_
disadvantages. Thus, the higher molecular E
’ weight_oligoufethanes containing polyether groups giVe
iayers with outstanding mechanical_properties in the ex-

abosed_and_unéxposed state; whereas the crOSSlinkage density'

e

:fZO | achieved wifh thesé substénées'is'iower than in the case

of certéin low molecular weight monomers. Many mono-

- mers, partiéularly_in combination wifh the préferred _
binding agents which éan bé'developed in aqueous/alkaline
media, \ givé técky layefs.. Further, the sensitivity of

25 most of the kﬁowﬁ matefials fo atﬁospheric oxygen is
greater than is desitrable..
‘The object of the invention was to propose a mix-
ture which is polymerizable by radiation and which has a

high sensitivity to radiation and no.fendency to



(2 054,100 -3- crystallization, but nevert hel ess gives layers with a surfac 5
s not tacky. In particular, the mx- ture should devel op
M{geous properties also in the presence of atnospheric oxygen, tql |s
t%o say without 5 an oxygen-inhibiting cqoveying |layer, and should t-hus ex-
hibit as good a reciprocity as possible. The subject of the invention.is a

m xture which is. amelfz!aZﬁtHrP ByG Y Al 1o 1ad Wive: Q@RS tas o he

essenti al constl uents, a pol ymeric binding agent, a 10 pol ymeri zati on
initiator whichygamde vialdn alethdy Hadly. ati onn PFAEARWAGY, e Hix-
met ha'gryl ate of a polyhydric hydroxy conpound having at |east two urethane
groups in the rlReWmullhaiededdy &1 ddVshtdpednis Properalasaslesi zadthd
in that the ester is a reaction product of glycerol dinmeth- acrylate
orglycerol di apgndsareeeanaf aa ol gpisncynadygenhi dhdtad sheven sayt aiirveduty
reacting a pol yhydroxy conpound having 2 to 6 OH groups with a -
dii socyanat®, em dxyseot+iomijriccirgctovErigly dexysr,dianst mhcaddy [tves ex-
gl ycerol diacrylate 20 and a diisocyanate. The pol yhydroxy conpound
preferably has It 3s igpqshra inafiarTitoH aff aqesitesferably, it is a
conmpound of one of the follow ng fornmnulas: 0 054 700

The subJect of the invention is a mixture which

is polymerizable by radiation and which contains, as the
. éssgntial-cthtituents, a polymeric biﬁdiné agent, a
@@ 10 polymerization initiator which can be activated by radi-
(ﬁ? ] - ation, and an'acrylate or methacrylate of a polyhydric
hydroxy compound having at least two urethane groups in
the molecule.
The mixture of this invention is characterized
15 in that the ester is a reaction product of glycerol dimeth-
acrylate or ".glycerol diac;ylate and a pdlyisocyanate which has

been obtained by reacting a polyhydroxy compound having

2 to 6 OH groups with a diisocyanate, or a reaction pro-
GB dﬁct of glycerol dimethylaérylate or glycerol diacrylate
20 and a diisocyanate.

The polyhydroxy compound preferably has 2 or 3, in

particularlz, OH groups. Preferably, it is a compound of one

of the following formulas:




*4- .Lerr] [err] {err] [err] [err]

[err];
and [

or
g

[err] Q is
R is

an integer from2 to 20, q

I nteger f

rom4 to 20, s

1s

S

an integgr from2 to 10, and v

and [err] wherein R' is
a phenyl ene group or one of the groups [err]
group, " Z giesa 700 or NR

>t a hydrogen atom or a net hyl
i*s “* an integer fromO to 20, m is

an integer from2 to 10,

r

S
S

0, S

an integer froml to 40, p is

an’
an

integer fromO to 4, p, q, and s being at |least by 2 greater than v and r

bei ng at

| east by 4 greater than v.

0 054 700 -5-

di i sogyanate is a coRPolfigig _ e gr¥mila P X, NOXSH

hydsggar bon radi cal ,
hydrocar bon radi cal haYi
HO-[C

HO-C_H

HO-C_H
s

HO-[C _H
[ q

r 2r=2-v

2s

ng 2t
ngp—v

29

_y (OH),=0-C0-Q-CO0 ] -C

(OH)V+1

_y (OH) =3 (~CO-C_H

r

29

—O)m—H

H

q 29-v

| n general,

t he

ein Xis a

r

(OH)V+1

preferably a saturated aliphatic or cycloaliphatic

?0§9V98£?§£ annBi

and

- -0-) _~ -R"- -0-(C_H, ~0-) H
Ho (CPHZPO?HQR @owpzp ) B

wherein
R" is
Q is
R is
Z 1is
n is
m is
p is
g is
r is
s 1is
v is

O,

S, CR2

or

soz'

a’ phenylene group or one of the groups

C_H
9729

and

Cqll2g-2 ,

a hydrogen atom or a methyl group,

o .
an
an
an
an
an
an

an

or - NR,
intéger
integer
integer
iﬁtéger
iﬁteger
integer

integer

from 0 to 20,

from
from
from
from

from

“from

1

O N BB NN

to
to
to
to
to
to

40,
20,
10,
20,
10,
4

and

p, g, and s being at least by 2 greater than v and

r being at least by 4 greater than v.

(%)

n



5¥ R : The reaction products of the glycerol dinethacrylate are @
usual {y :preferred over those of the glycerol acrylate. The polxiﬁgqu@gte
optai ngd by reacting a poly- hydroxy conpound with a diisocyanate contains
an average nunber of 2 to 40, pref erabl)%/ of 2 to 20, urethane groups per
nol ecul e. 10 Anyradi ation, the energy Whi ch corresponds to at | east that

of short wavelength visible light is suit- able as the elegect ti :
radiation to V\hijgh denerake thit dHSGFAMLS 0% e Cﬁﬂpe%ngr?é gtmgeg%rtmﬁlvleé

Li ght 15 of a wavel ength in the range from 30Q to i S
ferres, but X-rdthiat 'bl\hfoel o _r%d‘isa?‘all ird i aoq??enr rga%_rkp%t}?p'ulsp;axfg ferably a
radiert on, 25 Ml Al o Aok 1AM AL Alydidddi G ddieal,

pol yneri zati on. ase, nitiator system can be adapted to,

or sensi- 20 nddA8s 3 %o ideéFggﬁegkgﬁgjation in a known manner. Anong

t he pol yol conponents” used for the preparation of the polynerizable
-urethanes, the pol yet herrpol yOAStidrprodudt HE MKk -dtyddral adinethwcrylate

saturated representatives, i.e, the com pounds of the fornmula [err] are
preferred. Val uesrér@su2ily phefPardéd cover thobeonf thé oy Yycarel merylzte ed
for p. | f unsaturated polyols are used, these 5 preferably have 4 to.

10 carbon atoms per pol yofhenpdlyFescygandte nolptiapoedsby foeaekimpl 2 Poky-~
attaining certain mechanical properties or higher light sensitivi- ties, it
can al so be advanydgexyscompowed poiyesaedipepgyanate contains an average

number of 2 to 40, preferably of 2 to 20,ureﬂnmeigrbups

@ per molecule.

[ & 10

Anyradiation, the energy of which corresponds to

-at least that of short wavelength visiblé light is suit-

able as the electrqmagnetic radiation to which the mix-

ture accordiné to the invention is sensitive. Light

15 of a wavelength in the'range from 300 to 500 nm is pre-
. ferred, but X-radiation, electron radiation and other
corpuscular raéiation, as well as laser radiation, are

éﬁitable for initiating the polymerization. In any

®e

case, the iﬁitiatof_system'can be adapted to, or sensi-
20 tized for, the desired radiation in a known manner.
Ahoné.the poiyol cdmponénts-used for the preparation
of the polymerizablé;urethanes, the polyether polyols, par-



710 ‘QL§ These can be synthesized, in a known manner, from

di ca oxyllc acid units and polyol units, or fron1hydroxycarboxy|ic acig
uni t ln this context, hydroxycarboxyllc acids having g = Pade’4Pe

breferred The pol yester di ol s fronlhydréxycarboxyllc acids 15 are
customarily prepared fromlactones by ring opening with a nol ecul e of
H-active conpoyhduflakll. the bathha&eaotﬁpkaseﬁtate%esabhyehaSha uahue from
2 to 6, and Z is preferably an oxygen atom The nunber of units in the

pol yst er diolspanddsoof pbbyéph@uld|503[ﬁgb?gd 5 (0R ) he-dallur aref pragsered.
conpqunds and the remaining units of the ule, on the nature of the

" binding agent ¥Aduss Fﬁémpgrﬁp 10ul RRrtigudagey TAPPI AchPi Bn, are pre-
PoIVﬁerlzabIe conpounds having rel atively | ong pol yoxyet hyl ene chalné in

the no- 25 | &eGFedaferyery hy&ﬁoHH?PF8¥éﬁ&daP81V8F§ PSﬁlHF?qdeﬁﬁﬁﬁﬁed
W th aqueous deve e&i 5 2 Epen l gss hydr ophi 2 n gents are
used, nonofer sPRFERTEREN BBVGefn&P- §Polbps Spe é@HErBFprs ¥y SH ble. |

In contrast, in the case of nonomers which contai.n polyoxyalkylene groups
0 054 700 -7- having higher alkylene radicals or polyester groupings, the

f bindi t d [ i.f .th
material s Lo bo develSiod i Rian POrmE et o SCRTBrgator BneAIi iy ¢ he
devel oper. ceﬂﬁ%gqpﬁfec%an ?c%%e?go%%x%qté%d%r%agﬂl ta%ﬁgthgz Snsitivi-

particularly 3 to are preferr anpleso I'socyanates are
tolyl ene ties, it can also be advantageous to use polyester poly-
&% iO ols. _ These can be synthesized, in a known manner,
G from dicarboxylic acid units and polyol units, or from
hyd;oxycarboxylio acid units. In this context,

hydroxycarboxylfc acids having q = 3 to 6 are preferred.
The polyester diols from hydroxycarboxylic acids
15 -are*customarily prepared fromalactones by riﬁg opening

with a molecule of H—actlve compound HO-C H -Z-H. In

2s
. this formula, s preferably has a valge from 2 to 6, and
Z is preferably'an oxygen atom.

The number of units in the polyster diols and

20 polyether._diois depends on the nature of these compounds

and the remaining units of the moiecule, | o
" on the nature of the binding agent and on the parti-

‘cular intended application. 'Polymerizable compounds
"having relatively.long polyoxyethylene chains in the mo-

25 lecule are very hydrophilic and are very rapidly developed
with aqueous developers. Even when less hydrophiiic
binding agents are used, monomers with such polyether
gfoops are generally very suitable. In contrast, in

the case of monomers which contaih polyoxyalkylene groups

26



'd||SQoyanates xyl yl ene diisocyanates, naphthyl ene diiso- cyanates, (}227
hexqéﬁ}hylene ‘di'i socyanate, cycl ohexylene di- 10 | socyanat e, '

dlph yl met hane dii socyanate, isophorone di- isocyanate, 0 054 700

"2, 2, 4- trimet hyl hexanet hyl ene dii socyanate. and the reaction product of 2

nDIes of tolylene dllsocyanate or dlphenylnethane dii socyanate and 1 nole

of pol ytet rahygg v,]gy lgﬁéprop &k 7 ﬁlggféefmgq?%gw Igalghmggc dhe! s

15 are ethylene ene ane

2-ethyl -1, 6- hexage pedi I nl afebherBY e ¥onilic i
nerhylcyclohexa%g Q Rﬁl%% 3CO|MB#FIth§ engggﬂ§gb P 60 ?etﬁypene

gl ¥epl's having c@%lsew are. wegma%eqflaflr 1y %%Obteo @RRYLpLE0G: tRBG L hfie
reaction products of 4,4'-di hydroxy- 20 di phenyl ﬁe

4, 4" -di hydr oxyadidahaeyl oFuloirigdericd sélvent to the developer. In most
dlhydroxy di phenyl net hane, 4, 4' - di hydr oxy- di phenyl pr opane or

4, 4" - d|hydonyc@sphenpbm@dhmﬂs\Mﬂ&h th t=0 24Gom2isgs pafrtdlckillaeng axitde 15,
pol ypr opyl ene gl ycols, pol ytetrahydro- furan, polybutylene glycols,

t hi odi et hyl ene agley paie famarezb dlthlotrlethylene gl ycol . Exanpl es of
sui t abl e pol yester con&alents are_ pol ycaprol act one, pol ybut yr ol act one,

pol yet hyl ene tere- pht %mﬂéesp@ﬁyﬁﬁdﬁﬁméﬁedédﬁp@ﬂ@naﬁﬁﬁyﬁﬁﬁyW@ﬁyléaﬁpate
and pol yet hyl enebut yl ene sebacat_e. 054 700 - 8- Polyester polyols
“havi ng ol ecul &igdcyianat eﬁ’tﬁﬂhﬁ%%@§ &ﬂ%ﬁ&ﬁ&?ﬁ%ﬁ@sbon§ Y&P@e @%éﬁ&rly

very suitable. art fron1the referred diols, npound haV| tqQ 6
al i phatic hydré’@p Leney ésggg@ngge, oY 3%89 Pdmoneri c

ca@ounds, are 463 %@%atéfldygﬁpﬁfﬁmethane diisocyanate, 1sophorone di-

1socyanate, 2,2,4-tr1methy1hexamethylene diisocyanate and

the reaction'product of 2 moles of'tolylene diisocyanate
or diphenylmethane diisocyanate and 1 mole of polytetrahydrofuran.
Examples of sﬁitable monemeric or polymeric diols
15 are ethylene glycol, propylene glycol, 1,4-5utanediel,
2—ethy1-1,6—hexanedipl, 1,10-decanediol, 1l,4-bis-hydroxy-
methylcyclohexane, diethylene giycol, triethylene_glycol,

polyethylene giycols having molecular weights of from 200

_ to about'1500, and the reaction products of 4,4';dihydroxy—

.'-féo  dipheny1 ethef, 4,4'-dihydroxy~diphenyl sulfide, 4,4'-
ldihydroxy—diphenylmethane,4,4‘;dihydroxy~diphenylpropane
or 4;4'-diﬁydroxy—diphenylsulfone with O to 40 moles of
alkylene oxide,!polypropylene glycels, polytetrahydro-
furan, polybutylehe glycols, thiediethylene glycol and

25  dithiotriethylene glycol.

Examples'of suitable polyester components are

polycaprolactone, polybutyrolactone, polyethylene tere-
phthalate, polypropylene adipate, polybutylene adipate

and polyethylenebutylene sebacate.



propane pentaerythritol, dipentaerythritol and sorbitol. Suitable

pol yngrisc pol yhydr oxy conpounds are pol yester polyols, such as the | actone
pol yesters described in US-A 3,169,945, the polyester corfddpd 1190

sation polynmers having term nal hydroxy groups described in

US-A 3,641, 199, the hydroxy gr0up %ontaining pol yesters described in US-A

3,931,117, block copoly s of et hers and pol este s hayj term nal
hydr oxy groups, caprol a%re %S*b}p %/sz%ﬂ'l%l 11%"1“‘5) % "I“f)x"é‘?‘ﬁeg Yﬁyb'?sph

054 700 -9-. Th a n_o h rlzabl than S or
pol yutet hanes |§ % % %b?%taé%%n |ch TS 9% efa g el ° }Eﬁ$&efor

exanple as descrlbed in 9 4 0) 5m§k 190.
For the preparation of ? %ﬁgﬁggéﬁog%%eéf €§§ ?Pgl yc &ﬁaac€€Yap or
gl ycidyl nmethacpykate h§1§ﬂat1£'B?&réﬁ?c&ﬁguﬁktéaﬁ EQhQrQilgC5¥lh§e§CLd or
met hacrylic acid. One nole of this reaction product is then re-. acted

with 1 eguival enkarpips! yEsmeianatec tBmpBLAABr 8E6S§1yEBLOPO! YiSRe tRYBDRLE,
preferably diisocyanate, is either nononmeric or a reaction pro- duct of an
excess of nononptbpaflei, Speganaretiittbl o Adpgnkaébythrd@opoardt sorbitoln t he
| atter case, thepolyol conponent is previously reacted with the desired
excess of a dii Sudygabieepolymeris poiwhgdrpsyyneomhounfisgane ppXyestees are
obt ai ned t her eby. The non-uniformty of the nol ecular weights of the
nonomer s obt ai ne8lynépef FBARN28S theadsctenpr palrestanscAeareibpghiy vi scous
and virtually

©

| in UsS-a | 3,641,199, the hydroxy 'group

0

Us-A' 3,169,945, the polyester conden-

10 sation §olymers having terminal hydroxy groups described

containing polyesters described in US-A
3,931,117, block copolymers of polyethers and polyesters
having terminal hydroxy groups, éaprolactone polyols and

15 - polysiloxane polyols.

X

g



snonzcrystallizable. In addition to the .new nonormers described above, the Gg@
m xture according to the invention can contain snaller quantities, that is
to §ay | ess than 50% -preferably | ess than 20% relative to th% bghahogo
325+« noner content, of known nmononers, particularly acrylates oOr .
met hacryl at es of polyhydrlc al cohol s, which optionally can also contain
ur et hane groups. . The tot al quan-.tity”of pol ynmeri zabl e conpounds
is generally 20 to 80, preferably 3G t% =70, % by wei ght of the non-volatile
0 054 700 - 10 - constituents of the m xture. A nunber of substances are
sui t.abl e as photo- initiators, for exanple benzoin, benzoin ether, polynuc-
Iear qui nones, for exa | e 2-eth | - ant hr agui nong; acrldlne derlvatlves

fow«exanple 9- phenyl - at?¥ dPHePad3 Eloﬂe?ﬁo %h%%&Ym%5+?ﬂp%% diurethanes
9- tyl dj d b h

exanpl & 0. 10-dF ek 3?35% %a?%ﬁ%% SFRRCtES ip ho I PRENET SR bt ER i
10 mot hoxe bengd £ RsaRg! eor ARGNTL B2 SELINRRLNCEn s n! 12 SXPMM ¢

6,4 ,4"-tr net oXy- eny noxal'i ne

44"~ di et hoxyp2. 3- 4 POENYHo S L npcad 90 and qui nazol | ne
derivatives. In general, the photoinitiators are added in a quantity of

fromO.1 to 20, percent by wei ght relative 15 to the non- volatlle
constituents of the photopol ynerizable m xture. A nunber of 'sol ubl e organic

pol yners -can be used asofhehblﬁﬁeﬁgraﬂgah of theT§tyterbouiegteny be
ment i oned
mole of glyc1dyl acrylate or glycidyl methacrylate is
e@ 10 first reacted with 1 mole of acrylic acid or methacrylic
(% acid. One molé of this reaction product is then re-
acted with 1 equivalent of polyisocyanate. Iﬁ this process, the polyiso-
cyanate, preferably diisocyanate, is either monomeric or a reaction pro-
duct of an excess of monoméric diisocyanate with a polyol
15 'combbnent; In the latter case, the polyol component
is ﬁre?iously reacfed with the desired excess of
a diisocyanate; | As é rule; polymer-homologous mix-
tures are Obtaiﬁéd thereby. The non-uniformity of

" the molecular weights of the monomers obtained therefrom_'

20 leads to products which are highly viséous and virtually

k non—crystalllzable.
In addition to the new monomers descrlbed above, the mixture
according to the 1nventlon can contain smaller quantities, that is to

say lesslthan 50%, pfefErably less than 20%, relative to the total mo-

25 nomer content, of known monomers, particularly acrylates
or methaérylates 6f polyhydric alcohols, which optionally
can also.contain urethanefgroups." , The total quanf
tity of polymerizable compounds is generally 20 to 80,

prefefably 30 to 70, % by weight of the non-volatile



as exanpl es: pol yam des, polyvinyl esters, polyvinyl 20 acetal s, . (gg
pol yvi nyl ethers, polyacrylates, polynethacry- |ates, polyesters, alkyd
Qgéld%?fpolyacrylanide, poly- vinyl alcohol, polyethylene oxide,y 554 700

pol ydi net hyl acryl am de, pol yvi nyl pyrrolidone, polyvinyl nethylfornmam de and
pol y- vi nyl met hyl acet ami de, and copol yndPs-of the nononmers 25  which form
t he honopol yners Iigt%d. Nat ur_al subst%nces or .nodi fied natural substances,
for exanple gel SPPF&d PHRALEePEULHEeMEXNBFE: are al so suitable as binding
agents. Binding agents ich are particularly advant- - 11 -

0 054.700 ageously usedWQPEmPﬁasBQWEPEE%3P86§0P68|é?laﬁbéﬁ PEaBPOLREI | abl e,
i n agueous/ al kak.ag. i 0 ' Lay- _ers wih-such binding _agents can
be .devel oped wi hgﬁﬁégégére??Ed§§%§§%SS¥SP%8FPne%8868FBpSFE?P’ P°9YBPﬁaing
agents 5 of thiastl.wRE; fo 1aC8NLainq.t QW groups:
-COO, [err] andi§ﬁg 9?%@5395’ ?ﬁgxggﬁhg%fng %ng%egﬁgﬁ?%éﬁghggg’exanples of
these bindi By agepidingBlierigbeiles,NForP £ —acridi -p-
[err]-net hacryl oyl oxy- et hyl N%?é?ggly??gu??§§§F§-gaP Sﬂ%%ea%61dlgﬁa 9-p
copol ymers of thesBoxgplediyli-hatidBACTEDS avkt1ahhAH-BBBPIARAS, and
styrene/ mal ei ¢ anhydri de copol ynmers, copol yners of nethyl vinyl ether and
mal ei ¢ anhydri deenz(sRkeréddaied phtanzine Hakfivastiees, merhgkample

met hacryl ate/ nethacrylic acid copol yners and copol yners of nethacrylic
acid, alkyl netB,l05dimegbyy-beog(alghaeehyhegethaethiyat-beardadphehprene,
acrylo- nitrile, etc., as described in DE-A 2,064,080 and 2, 363, 806.

Copol yners of sepfeAB-mBa¥hpEVebenz(a)phenazine; quinoxaline derivatives,

o 10 for example 6,4',4"-trimethoxy-2,3-diphenyl-quinoxaline

and_4',4"—dimethoxy—2,3-diphenyl—5-éza-quinoxaline, and
quinazoline derivatives.
In general, the | photoinitiators are added in a
quantity of from 0.1 to 20 percént by weight relative
15 to fhe non—vola%ile cbnstituents of the photopolymerizabie
‘mixture.
. A number of soluble organic polymérs can be used
(@3 - . as the'binding-agent. The following may be mentioned
é; SRR asjekamples: polygmides, polyvinyl esters, polyvinyl
- 20 acetals; poiyvihyi_ethers, polyacrylates, polymethacry-
.lates, polyesters, alkyd resins, polyacrylamide, poly-
vinyl alcohol, pdiyethylene oxide, polydimethylacrylamide,
polyvinylﬁy:rolidoﬁe,.polyvinylmethylformamide and polj—
vinylmethylacetamide, ahd copolymers of the monomers
25 which form the homopolymers listed.
: Natural_substances or modified natural substances,
for example gélatines and cellulose ethers, are also
suitable as binding agents.

Binding agents which are particularly advant-



saanhydrdi de or nmaleic acid esters or half esters, optionally inn conbination (%})
wi t h copol ynmers of nethylvinyl ether and 20 mal eic acid half esters, are
partx%ﬂlarly preferred. In general, the quantity of binding ébéﬁi4|§ %0 to
B0, preferably 30 to 70, % by wei ght -ofiit he constit- uents of the mxture.
In addition to nononmers, binding agents and photo- 25 initiators, the
phot opol yneri zag)écmsrly(tmsed ahnse tipdbsenddhigh caxd asabutsiepidr zet Sladst
i'nhibitors for preventing the polynerization of the nmononers in darkness,
hydr ogen donorswelkablact ants,in apfestus/alkal isensdlwtbins © smcegul&u-ors
dyestuffs and col orl ess pigments or colored 30 pigments. Aliphatic

polwyet hers ar eepsedithnstidle vhndingsagen®s 05dn 708 ddve 1 byyeld ogbth demer s.

This function can also optionally be assuned by the binding agent or by the
pol yneri zabl e po@ferredi &qubese/31kal ineedevalepéndi | e hyBlinding adgemts | t
can be advantageous to |largely renove the 5 - photopol yneri zabl e | ayer of

t he photopdﬂyn%flE%bﬁettbﬁycanngfﬂaté$ampl@re@@mh@nmrth@tfaﬂh¢uimge from
the action of the atnDs heric oxy during the |light polynerization, that
is to say, in EPEPEHI A 0?%va%9§ﬁ ’th%ogﬁbse%%Q%@2d|f$ 5T HA-@P- t ared

at mospheri ¢ oxxgen lh the |la ﬁh 10, This is normally, particularly

i nportant if 8rlikenpl e i WNEhEOLLREIRE MY RErBeD gl‘b‘?‘%‘fle%%l%ﬁa‘ﬁﬁ’lﬁ\ﬁt h

| aser rad- iatj

t he cedure carr ed out mnthout a_yvacuum cQpyi ng
frane. o neR thetH: RPORERR o genter el ETpg, Yot IR, SolfRerd o
o : B-methacryloquxy—ethyl N-(p—tolyl—sulfonyl)—carbamate

e 10 and copolymers of t_:hese_‘._and similar monomers with other

@@ monomers, styrene/maleic anhydride copolymers, copolymers
of methyl vinyl ether and maleic anhydride or maleic acid
esters or half esters, methyl methacrylate/methacrylic acid
copolymers and copolymers of methacrylic acid, alkyl meth-

15 acrylates and methyl methacrylate and/or styrene, acrylo-

nitrile, etc., as described in DE-A
2,064,080 and 2,363,806.  Copolymers of styrene and maleic
anhydride or maleic acid esters or half esters, optionally
in combination with copolymers of methylvinyl ether and

20 maleic acid half esters, are particularly-preferred.

In general the quantlty of blndlng agent is 20

ito 80, preferably 30 to 70 % by weight of the constit-
uents of the mixtupe.
Iﬁ addition to monomérs, binding agents and photo-
25 ~initiators, the photopolymerizable mixture also optionally
contains stabilizeré or inhibitors for preventing the
pdlymerization of the monomérs in darkness, hydrogen
donors, - sﬁffacténts, ,plasticizers; éensitometric re-
gulators, dyestuffs and colérless pigments or colored
30 pigments. | |

Aliphatic polyethers are used, in the main, as



éf t'hin copying layers, it is advantageous to apply a 15 sui tabl e
coverjng filmwhich has a low perneability to oxygen.- This can be
qelﬂ%%ﬁpporting and can be with- drawn before the devel opnent of- §h854 700
copying layer. Polyester filns, for example, are suitable for this pur-
pose. The ‘covering filmcan al so be conposed of a 20 material which
di ssol ves in thgageyeorehorisqui d or adisheuneravedcanl aigasbpdtionag
non- har dened points,. during the devel opnent. ~ Materials suitable ybr
this purpose abe, asgfum@@BY ahe W ngPRigevithyr adlycahel popgmephiesbiehat es,
sugas;, etc. 25 : The m xtures according -to the invention give pho-
t opokymeri zabl ednayenrs ' \iift kthese glubstginicese heiviei \Liabyl 1 eThiysiriogeal adotise case
when a covering |layer which acts as a screen to oxygen is dispensed wth.
Even with- out a coverilig daay &e advantagesouss towlaggedydaeompvieo the 0 054
700 -13- tackiness and are stable, in the exposed state, to al ka- line
devel oper s and PASteralyseaizabliendiaygn icfudihe. phe tepeilymenrizabd eneapy -

pol ymeri zabl e qrethanes_mﬁthrpolyéw?%ycol units pronote the .

aqueous/ al kal i &SP FdnPrepareg fram they Sisdureaiiros ithg @sdion of

[ ayers. ahi ch coNEn PR AEEp B Hhte [ @ IS TRT e >
di ppi th ' I i Wi t A=] T ti £t
Vi Ght - Sensiti v &R 4k < ke SRRE oo STRRERRY B ient on

s effected i n @ #AQIAHNYne atmosphiic WIGSBXUW &HeAN f&4.aken up

10 This is normally particularly important if - for example

in the case'df exposure by.projection or with laser rad-
iation - tﬁe procedure is carried out without alvécuum
copying frame. | When the mixture is used in the fofm
of thin copying layers, it is advantageous to apply a

15 . suitable covering film which has a low permeability to
oxygen. This can be self-supporting and can be with-

: drawh before-the development of the copying layer.

Polyester films, for example, are suifable for this pur-

pose. The covering film can also be composed of a

 _20 material Which diséolves_in the developer liquid or can
be removed, at 1east at the non-hardened points, during
" the development5 _"Materials suitable for this purpose
' ére, for exampies,'waxes, poijvinyl alcohol, polyphos-
phates, sugar, etc. |
25 The mixtufes aécqrding to the invention give pho-
topolymerizable layers with a high light-sensitivity;
This is also the caselWhen a covering layer which acts
as a screen to oxygen is dispensed with. Even with-

out a covering layer, the layers show no tendency to



* n=a solvent and the solution or dispersion can be applied as a filmon the
supppfrt provi dedby pouring, spraying, dipping or application with rollers,

and ban subsequent- 15 Iy be-dried. The type of support depe®d854n78fhe

i nt'énded use of the light-sensitive matgrials. For the preparation of
litho- graphirc printing plates, -al umi num Which preferably carries, an

anodi cal | y prodisediness 0asdoardestabde, i $ngtherakpgsed stated. to alkFhe

al um num i s advant ageously roughened, ne- chanically, chenmically or .
el ectrol ytical 1§neb eﬁﬁéOPﬁéSaﬁbdlécbﬂlGh?bbﬂlp¢oEéB%lnghblqﬂ©n$e oxi dati on
process is ef-_fected in a knowmn manner, for exanple in sulfuric acid

andLor phosphoFPcaﬁeial°BpeFBFaBPV DAdEReEbAGPLE oWEe ShaResswithnaelyn oxi de
| ayer having a [m2_is obtained. Before the

h e ht of about 0.5 to

appllcatlon ofg é ﬁ BH% §eH§PPP§E FE?e?QU?HEség?Hél}ﬁ?e?eV§1%HW%HFageously
bj ted t t t b, - 0

subjecte Eﬁ:@ gFSS%{I g%e#gx?g Bz)gzei U954 B PENAYL Aeove PRieh€ U ’

054 700 -T o6 using silicates or

pol yvinyl phosspeﬂwngc gatge Q@ahggphp ?géfg@ geéeaigg%gg}%ﬁigﬁys

steel, zinc, capper rom or chro

copper, SIIIcoeoﬂtaxhdgubayﬁaiymekeaabﬁgeuyeepaﬁééycgﬁow@ QFvaSgsﬁeﬂ rated

on silicon, or doped oxide lTayers, plastic fi exanpl e co posed of

pol yet hyl ene ta&gpmhpatEEQOﬁncalbéhQselageaawﬁthoaéeéﬁeﬁerprIntlng
supports,. for exanple perlon gauze

The preparation of the light-sensitive materials

-%% 10 using the mixture according to the invention is effected

By in a known manner. Thus, the mixture can be taken up
G

in a solvent and the solﬁtion or dispersion can bé applied
as a film,on the support provided, by pouring, spraying,
dipping or application with rollers, and can subsequént-
15 ly be dried. _
| The type of support depends on the intended use
of the light-sensitive materials. For the preparation of litho-
graphic printing plates,ialuminum-?which preferably carries

an anodically produced porous oxide layer is generally .

:  20 used. : The aluminum is advantageously roughened, meQ.
" chanically, chemiéally or electrolytically, béfore the
"anodic_oxidatidn process. ‘Ihe anodic oxidation process is ef-

fected in a known maﬁner, for example in sulfuric acid
and/or phosphorié acid, preferabiy under conditions suéh
25 that an oxide layer having a layer weight of about 0.5
to 10 g/m® is obtained. |
Before the application of the light-sensitive
layer, the oxide.layef is advantageously.subjected to a

pretreatment to improve the printing behavior, particu-



,0r nickel screens, can also be used. The inages are produced.on the @
recordlng naterlals in a knowmn manner, for exanple by contaﬁt gﬁpgﬁgre

usi ng-10 a transparent original. _ 74 _The customary ligh urces, such
«as -carbon arc |anps, xenon lanps, nmercury high pres- sure |anps doped with
met al hal i des, efjland the like, are used in this process. The images can

al so be produc LY n'@h?al%%‘?r??wlafoﬁméx%’fﬂ %s‘f%ﬁd‘%rﬁ’a]rjg’iﬂ]t‘?%rf’q aser.
15 Tl phedrey Dppies plodn idieacidosed recording materials is

effected in a known nanﬂerad&)ytjx_l/\%?hi ngaf)l}lmlr;l%m une a]tlgosed regi ons of the
|

.I ayer wi th a devel oper com™ posi 11 on of eV € opeyr ‘depends
'on the nature afiteebl zimt | iegpRer | itk eht -Germgitunelalmst steel @uitable

evel 0p- 20  EfSofiGh OpHANAE SSLYER! S Of; S VEIEx & RSy s WH&In Whi ch
can contain small quantities of organic solvents or surfdctants, \ and in

particul ar al kadl3¥R BRRAMRLLE ST OWH | On Lesihi t9PAE D A S KA r Yalts,
for exanple al ddxpéd diﬂ‘)i@é m@é;mat;esa@tflcslﬁmé esgoxoregadhl;saesczidﬁe-nts 25

surfactants, es cust o itives veIo ers which
are free of or g%%lec so’% t*f%‘?w ﬁ'—ﬁee f?lrx?%]r]é& C'd?rtngtet'o t he
i nvention ar eOpapreEnculmirytmgts\m:eorts,t h@on‘ cexamdla peekensyduzed
copying 0 054, 700ck b oUPLSkLal o fs Ubd ARy support for the

of ing p

~ phot onechani cal preparation o set pr| at es They. are al so
_suitable for the preparphé olmagesrarg qsr@du&edl;sg tﬂeeké@;rdhi@g@ﬁatéﬁﬁm _

prlntlng terrpl ates and col or-proofing filns,
——— ©. in a known manner, for example by contact exposure u51ng

‘%' 10 . a transparent original. The customary light sources,

@g such as carbon arc lamps, xenon lamps, mercury high pres-
sure lamps doped with metal halides, and the like, are
used.in this process. " The images can'also be'produced
-using laser iight, for example using an argon ion laser.

15 . The development of the exposed . recording materials
is effected in a known manner, by washing out the unex-

posed regions of the layer w1th a developer. The com-

position of the developer depends on the nature and solu-

.bility of the 1ight;sensnﬁye layer. Suitable develop-
: 20.-. ers are ofgaﬁic.SOIVents or solvent mixtures, water,
which can contain small quaﬁtiﬁies of organic solvents or
'.surfactanfS. \ and in particular alkaline aqueous so-
‘lﬁtions, which can centain buffer salts, for example al-
.kali metal phosphetee or silicates, organic solvents,
.25. sﬁfféctants, }dyestuffs and other customary additives.

Developers which are'free of organic_solvents are pre-
ferred. |

The mixtures accofding'to the invention are par-

ticularly suitable in the form of a presensitized copying



% *and-it is possible to use themas liquid resists, in ad- dition. - (ﬁ)/
They-are al so useful as rapidly hardening coating conpositions, teeth
flllﬁﬂg conposi tions and ad- hesives, and for the preparation of obar #00
ol di ngs stable to heat. 10 .~ IBme-exanples which followillustrate
enbodi nents of the m xture according to the invention and their use for the
preparation of mpbetropd! yAea zabkabtepgupgorst foer tAeSphotomEEhaADEAYE dat a
and proportions are to be understood as weight units, if not otherw se

i ndi cated. 15 prépampkéoh Bfeofifseheprdiatlingr pughesed andThspdi aakl x1so

oxi di,zed al umi num which had an oxide | ayer-.of [err] and which had been
pretyeat ed wit Budtabdeefos sbeuprepachtpohyeifnirphoephsti €iamnsgd natsiefised
as the support for printing plates. 20 The' support descri hed
above was spi hM@88EedSHF BRNRriBLiNEoheBDABEEedantl @olor-pyeef knyyE Wenght
of a styrene/ nal €i ¢ _anhydride co- polynmer which was partly esterified with
al kanol ~and whPBA RidisnPaveihde ﬁ8|é§a|ahemeﬁahilaplé5res1sts, in2gde00

and an acid nu of abou 200, ht of
: diurethanedescBR%§8 Thel ow, Be¥2§rep3}F° §§eﬁeﬁgﬁ§ deMeH§Fd§BFP8|ne and
R el gt oot b el
i 2 nethoxy S5- aCﬁE&E@@E”OaNaC¥B?°%h@ybr§paP¥@E86y8EhMLr8“h£h8?ng£ stable
i ' to heat. :
‘%g' .10 ' The examples whiéh follow illustrate embodiments
(3;_ of the mixture according'tq the invention and their ﬁse
for the preparation of photopOlymerizable copying.mat—
erials. Percentage data and proportions are to be
understoqd as weight units, if not otherwise indicated.
15 Example 1
| Electrochemically roughened and anodically oxidized aluminum.
which had an o'xidel layer of 2 g/m* and which had been

'pretreated with'an aqueous solution of polyvinylphoSphonic

0 o _ aCld wasl used as the support for printing plates.
| 20 The ‘'support described above was spin-coated f
with a solution composed of
2 ) partsiby weight of a styrehe/maleic.anmﬂhide co-
_polymer which was partly esterified with alkanol
and which had an average moleéular weight of
' 25 20;000 and an acid number of about 200,
2 ‘parts by weight of the diurethanedescribed below,
0.125 part' by weight of 9-phenyl-acridine and
0.05 . -bart by weight of a blue dyestuff, obtainéd by'

coupling 2,4-dinitro-6-chloro-benzene diazonium



+25, . parts by wei ght of butanol and 12 parts by weight .of _butyl g;ﬁg;/’
acetafe. 5 The plate was then dried in a circulating air drying ca- bi

for @ mnutes at [err]. A layer weight of 3.7 - [err] was osbt eldfed.
»The-printing plate obtained was exposed for 40 seconds, under a 13-step . .
intensity wedge wi-th density 10. I ncraegents of 0.15, by neans of a 5 kW

netal halide lanp, with a distance of 110 cm between | anp and vacuum
copyi ng frame. The pl asaltwebth h2rmelthexpredacetybanino Nt expreeievet dber of
the follow ng conposition:” 15 3.0 parts by weight of sodium = .
nmetasilicate x [err] Ohpdroxyekhybyamelyme HR a non-ionic surfactant
(CQ;b=fnut.fatt al cohol pol yoxyet hyl ene et her having approx. 8 oxyethyl ene
uni'ts), 0.003 rt byPRBFhRY o¥ebeRt -9bamwbanebe®td 20 0.02. part by

wei ght of nitri]Jotriacetic acid, 0..053 _par y wej ght of strontium
chloride x 6 H2®¢ and @%?E%Zbyﬁ%?%%hByoﬁe?ﬁ%YPo?c%B fetely demineralized

wat er.” 5 coppl et.ely crpsslinked.wedge steps_were ob-. tained. 25 .
Prepar ati ondof PG RFBEe arhe: Faeh tareds SBoe ehfoBlagt 8 5Er rytnayfe-
nmet hacryl ate were_adde I 9P durin he cours n i 4 st
stirring, to a h???%reggg g6@$§856%1%£ng?é5§'0f me h?&%chﬁgégggig?m€1%4 g
of benzyltriethyl angpgt ugnghbpthfifeq. 0 054 700 -17- .

- The printing plate obfained was eqused for 40

seconds, under a 13-step intensity wedge with density

" 10 inérements'of 0.15, 6y means of a 5 kW metal halide lamp,
with a distance of 110 cm between lamp and vacuum copying
frame. |

The plate was then developed maﬁually, using a
developer of the following composition:
15 3.0 .parts By ﬁeight of sodium \mefasilicatg X 9 H,0,
. 0.03 part by weight of a nqn-ionic‘surfactant 1 (coco-
nﬁt fatty alcohpl polyoxyethyiene ether having

approx. 8 oxyethylene units),

' ﬁ;l o 0;003f part by.weight_of antiéfoam;ng égeﬁt,
20 0.02 part by weight of nitrilotriacetic acid,
0.053 part by we_ig_m: of strontium chloride x & H,0, and
96.894 parts by weight.of'completély demineralized water.
5 5 completelx crésslinked wedge steps were ob-
. tained. |

25 .Preparation of glycerol dimethacrylate

1282.5 g (9 moles) of glycidyl methacrylate were
added dropwise, during the course of 3 hours and whilst
stirring, to a mixture of 860.9 g (10 moles) of meth-

acrylic acid, 21.4 g of benzyltriethylammonium chloride'



sand -5,g of p-nethoxy-phenol at 75 - [err]. The m xture. was further <3E37
stiried for 2 hours at 800C, and the solution was:then poured into dilute

sodi v bi carbonate solution and stirred for sone tine. The osgamoo
*phase was se- 5 parated off and again washed with sodi um bi carbonate so-
| ution. The product. was dried over 8ddi-um sul fate and, after
filtration, was stabilized with .15 g of p-nethoxy- phenol. Smal |

portions of ap@sk.5 BEY rasthwreghenal &al1y dig&Rd4 ed atThe FAXB4EE and

a bath tenpera- .10 tur.e of aboutjé;r;%. BoiIiQ poi nt (0.08 nbar)
[err] Yield: 18s Furtien,siizmpebier Fahqus fit RN 2z &N hse Sfldtgen

di styllation. Analy%is: calculated: .. C. 57.89 . H 7.02 15 found:
c -57.7. . wagjt %@%%d%ﬁ%&l@%ﬁm&um bigarpongie mﬁ?gé’r?l%bl. 6;

ester nunber 140 found:; q OH nunq$r: 247; .Br nunber: 8%; ester
nunber :: 135 20 R A oFOF R UrdtSrane 338'% Y ES RIS SWaS s
hexanet hyl ene di 4 g. of N [ 0 )ut anone
were ini %/i -%nal %éf%%’%gﬁ%ig | nt%%fh‘%%&%‘ggﬁeﬁpﬁ% adsllgnflgﬁ%g&tv\?‘%h Zéb-

stirrer, a ref |ty ggndensernyd thegauunied derdd JUot b hm Libereathd),

droppi ng funnel. After the addition a catalyst solution conposed
of "0.85-g of Irpfeds!#11eFSEYdn, afed WdL Pivkd W 1 %rd@tMeama}gun 40
m of butanone, 913 g (4 noles) of glycerol dinethacrylate in 900 g of
but anone vere asiiatblr opW SSmA DI ther#h oisiIref adpdredk] 150 g each were

| - fractionally distilled at 0.07 mbar and a bath tempera-

‘% -10 ture of about 140°C. Boiling point (0.08 mbar) 115°C.

Yield: 1541 g = 75 % of theory.
Partial polymerization occurs on distillation.

Analysis: |

calculated: C: 57.89 H: 7.02

15 found:  C: 57.7 H: 7.05

calculated: OH number: 245.8; Br number: 491.6; ester
| numbers: 140 |

fpund: CH 5umber:'247; Br number: 489; ester

numberﬁ 135

20 Synthesis of the diurethane

336.4 g (2 ﬁpies) of hexamethylene diisocyanate
and 4 g of benzbquinone in 350 g of butandne were initi-
ally introduced.int? a three-necked flask fitted with a
stirrer, a reflux condenser with a mounted CaCl2 drying

25 tube, and a drop?ing funnel. After tﬁe addition of a
catalyst solution composed of 0.85 g of ifon (III) acetyl-
aCetonate.and 0.06 g of‘triethylamine in 40 ml of butanone,
913 g (4 moles) of glycerol dimethacrylate in 900 g of

butanone were added dropwise to the mixture at 80°C,



0 054 .700 - 18 - during the course of 2.5 hours. The m xture was further L(
stirred for 2 hours at 800C, 8 ml of ethanol were then added, and the
nfxtﬁre was again stirred for-1 hour at [err]. . - The appr-oxg 654 5000
% stTength solution of the diurethane inﬁaytanbne was directly enpl oyed for
the preparation of the-.coating so- lutiom® Exanple 2 0.04 parts by weight :
of anor phous hi 10 sil. ci.d having an average particle size

_ i,ghl.y porous Si
of 8 [err] masdgﬁaéé g etﬁ8u€8§t9ﬁg Sg!ﬁPPBﬁ'giVen in Exanple 1, and the
support..was Sp'n'coatggslgﬁ%&ﬁrgh'gkaﬁ}gﬁgrsg%Qrggatfgrl@yﬁgy%%%g@t of

[err] was obtained. Th was tu er “processed 'n-a’nanne
| deatical to_tBghcl ngExang ee%haﬁoipﬁgggt%hgncéaﬁéthFﬁg gﬁg9§i§kﬁB§ wer e
ap 70, 00

ob-'tained. The prfnting plate attaine rint run'o sheets in a
conventional dggRi BgatRi ktidpddarBrl At houR 3¢ 809&.70r00@h§h355§ok0 an

al cohol danping unit. Exanple 3 A coating solution was prepared from 1
part by weight sof %asteehgtnmebhagivhabe/ #akhasthyrkbithanel dncopebyBRE {a%i Nng a
nol ecul ar wei ght of 30,000 25 and an acid nunber of 117, 1

part by wei ght ddfethaycemplipyed govemhenpbEspeapheidn 3f the paatinkyswei ght
of a diurethane obtained from2 noles of glycerol dinethacrylate and 1 nole
of 2,2,4-tri mefliaghiiohexanet hyl ene. dii socyanate, - :

Example 2 -
0.64 parts by weight of amorphous highly porous

4@ 10 silicic acid having an average particle size of 8 Um was

’.."b.
&

added to ihe coating solution given in Example 1, and the
support was spin—coated -.with this mixture such that a
layer weight of 4 g/m® was obtained.
| The'plate was further proéessed in a manner
15 ideﬁtical to that in Example 1.
5 completely crosslinked wedge steps were ob-
tained.

The printing plate attained a print run of 170,000

. ib'._._ ~sheets in a cpnvehtional_damping uqit, and a print run .
20 of 70;000 sheets in an alcohol démping'unit. : -
Example 3
A coating_solutibn was prepafed from
1 part by weight of a methylemethacrylate/methacrylic

acid copolymer having a molecular weight of 30,000

25 and an acid number of 117, -
1 - part by weight of the copolymer given in Example 1,
2 parts by weight of a diurethane obtained from

2 moles of glycerol dimethacrylate and 1 mole of

2,2,4-trimethyl-hexamethylene diisocyanate,



0 064 .700 -19- 0.125 part by wei ght of 9-phenyl-acridine, 0.07 part by L(
wei ght of the dyestuff given in Exanple 1 and 0. 04 part by wei ght of the

sVIié%t acid given in Exanple .5 : 2 in 28 parts by wei ght of
butanone and 12 parts by wei ght of butyl acetate, and theg gsgyrisggm
support described in Exanple 1 was spin=cbdted - with this solution such

that a dry layer 10 weight of [err] was obtained. Exposure, devel opnent
and assessment Gnei25 efffant &y aedighbaimi-whenyd @agiema,y crosslinked
wedge steps were ob- tained. 15 Exanple 4 The support -given in Exanple 1
- was_.spi n-coate®®%h FP%’EN Y ofeight rﬂaf f&1e s “hfg‘%nﬁiéﬁr} g Exarnlfatl a

| ayer--wei ght of [err] obtained after drying: 2 parts by weight of the
copol ymer given in EX e 1, 20 1.6 parts by meight of t-he

I h bed I h h
o 9000 Mane 53611 DS ok, M 8 e L SBPT At
12

parts by megght of buggqﬂpe, parts by .wei ght of butyl acetate and 20
parts by weight of ethyl’éne glycol nonomethyl ether. Exposure and

devel opment. Wer@ ef f eqi ol 8% 'weight of butanone and

| 12 parts by weight of butyl acetate;

and the aluminum support described in Example 1 was
'spinfcbated” lwith this sélution such that a dry layer

10  weight of 5 g/m® was obtained.
Cﬁ' - Exposure, development and asseésment were_effected
as in Example 1.
| 4 completely crosslinked wedge steps were ob-
tained. | |
15 Exaﬁple 4
The sﬁpport given in Example 1 was spin-coated
with a solufion of the following_composition such fhat a
6& ~ layer weight_of 1.8 g/;n2 was obtained after drying:
& 2 parts by weight.of the copolymer given in Example 1,
20 1.6 pafté.by Weight'of the oligouréthane described
below,.
.'0.5. part by weight of 9-phenyl-acridine and

0.05 part by weight of the dyestuff given in Example 1

in
25 25 parts by weight of butanone,
12 parts by-wéight of butyl.aéetate and
20 parts by weight of ethylene glycol monomethyl e;her.

Exposure and development were effected as in

Example 1.



Example 1. - 0 054 700 - 20 - 7 conpletely crosslinked wedge steps were
ob- tained. It was al so possible to develop the printing plate-in.a
geveﬁﬁbing cell. For this purpose, it was hung, 5 after expesure, in
a cell filled with the devel oper de- scribed in Exanple 1. QT%§4pVQ9e
was devel oped after approx. 2 minutes. ~ 20 1t "had only to be sprayed off
wth water. Synthesis _of th | i.gour et hane 10 . 336.4 g (2 nol es)
of hexarst hyl ane. di | sJorARIE Y1060 B MR NS h IS AE G SEPaNaTS (P
introduced-intoggﬁ%ﬂree-necked flask fitted with a stirrer, a reflux

condenser witﬁca nted drying tube, and a dropping funnel. After the

additi on of a mixture i %St ' c f .Q.Q7

g of iron (111) acet yllt’aif;éétﬁa%%o:r?é’%&g}&%’ yb} (#Q%rllta t %ea%m%&%ﬁ%é pl%t% m
of butanone, 400 0 kY faddal yet hylgene §li dij iy 20
330 g of butanone, were a eggcdrgp\'/vi se to tr}g{l)r%c%uu e aet’ %gb(s)%},a\éggﬂr%g’ t he

course of X 5 J¥idrs.exposureNadixiddig was e fivay refd tevilYpdorge2. hours.
4 g of benzoquinone and 5 m of the catal yst solution described above were

added to the rodiberl ANExangaleitli.on of THeS fi e WD IRB)e Wpedfatthar
gl ycerol dinmethacrylate described in Exanple 1, in 330 g of butanone, was
added dr opw seapprdser rd mumites. It had only to be sprayed off with

' water.

Synthesis of the oligourethane

10 336.4 ¢ (2 moles) of hexamethylene diisocyanate

X

in_660 g of butanone were initially introduced into a
‘three-necked flask fitted with a stirrer, a reflux condenser
with a mounted drying tube, and a dropping funnel.
After the addition of a mixture acting as.a
15 ¢atélyst and being composed of
0.07 g of iron (III) acetylacetonate and
0.005 g of triethylamine in

5' ' ml of bufanone,

400 g (1 mole)'of_polyethylene glycol 400, dissolved in
20- 330 g of butanone, ;ere_addéd dropwise to the mixture aﬁ'
70°C, during the coursé of 1.5 houps. - The mixture was
: then warmed to 70°C for -2 hours. 4 -g of benzoquinone
and 5 ml of the catalyst solution described.above were
added to the-mixtur;, and a solution of 456.5 g (2 moles)
.25 of the glyceroi diﬁethacrylate described in Example 1,
in 330 g of butanone, waé added dropwise at 70°C, during
the courée of 1 hour“' Aftef the end of the addition,

the mixture was stirred for a further 2.5 hours at 70°C,

20 ml of ethahol were then added, and the mixture was



st he-course of 1 hour. After the end of the addition, the mixture was@
stirred for a further 2.5 hours at 700C, 20 ml of ethanol werg §dgnyggded,

and tHe mixture was - 0 054 700 - 21 - again heated to 700C for 1 hour.

‘Aftér the solvent had been distilled off, the m xture was extracted by
shaking with 5 1 of water. The formati on 23f —an enul si on was prevent ed by

th ddi t 5 20 1 h- NaCl |
Affa ?erlthgnn1?569€ %gp%%éeﬁ gﬁgh 3%”‘3 é&@tﬁfngg et hyl deggign it was
hed t t h f t ff,
o s o w11 31 oy O SRR PSS ot S o
| t 10 lht fh
suliate. H'llittufr gaso | e (agz%él%l ﬁ:rgo%‘l’l%%x wﬁrt C'Sp]1 %tfe%aﬁ',% €

addition of 1. and "thi's "product

was taken up iRy FrdnaAliH %Cfetﬁ{]%mmﬁ'éqo?\gWa% l’;}rr%%‘eli’x'tte%t %g “Mthteh atich t5 off

gasoline. After stabilization wt ppr ox.

p- met hoxyphgnolgs tal(g@ﬁoe&m'zmmms@ﬂ/qrst M’%ﬂ:ﬁe‘?@fﬁe(ﬂla@tl %otl%xttflo'fne”perawﬂ-e of
approx. [err] Yiel 674 ¢ 56.5 % of theory. The nol ecul ar wei ght

di stribution oftdrheny atduciurebiridedemtaereip nedsop gal ofhreamstlogr aphy
agai nst the 20 diurethane described in Exanple 1, as a conparison. The

eval uati on gavecetgatEporitt cvasofageioutwakheld fourt drbl &gueothanateg .4 ur et hane
groups, of about 24 % for honol ogues having 6 urethane groups, and of about
58.5 % for homiiheywganid mhaas evash@erenatethatd ,gdddpted with a fur-

ther 2.1 1 of ethyl acetate and dried over sodium sulfate.
%? 10 ' - An oleaginous pfoduct was precipitated by the
¢ addition of 1.4 1 of gasoline (boiling range 40 - 80°C),
ahd fhis product was taken up in 2 1 of ethyl acetate and
again precipitated with 1.1 1 of gasoline.
After stabilizatibn with‘2.4 g (approx. 0.3 %)
15 of-b—methoxyphenol, the remaining solvent was removed at

" a bath temperature of approx. 40°C.

Yield: 674 g = 56.5 % of theory.

- The moiecular weight distribution of the product
QD "g';. - obtained was détermined by gel éhromatography against the

: 3 26 diurethane described in Example 1, as a comparison.
- The evaluation gave a proportion of about 15 % for homologues

_ having 4 urethane groups, of about 24 % for homologues having 6 urethane
groups, and.of about 58.5' % for homologues having more than 6 urethane

groups.
Example 5
-25 ' A plate coated as in.Example 4 was provided with
a polyvinyl alcohol covering layer of 4 g/m* after dry-
ing.
Samples of this plate were exposed for 5, 10, 20

or 40 seconds in each case, under a 1l3-step intensity wedge



EXanple 5 25

pol yvinyl
pl.ate_V

13-step intensity wedge
by neans. of a netal
vel oper sol ution described in Exanp

al cohol

A plate coated as in Exanple 4 was provided:with a

hal i de | anp,
le 1.

0 054 700 -22 -
and were t

covering layer. of 4 g/n2 after dry-
re exposed for 5, 10, 20 or 40 seconds in each case,
#afh density increments of 0.15,

reafter devel oped with the de-
In a further

und

experlnEnt

i ng. Sanpl es of thIS
024

sanpl es

of the same 5 pl Wi&h gensdtyxppsgemenisr 6ThPalld PH Beanscafagi Mg talr
dryi ng cabinet for_5 seconds at 1000C and t hen devel oped. The foll ow ng
t abl e~shows t hat Pefd Pa}é@pha§n9 ¥FFFCFF§rFé€F5F093Ve eRs Pténahﬁhgﬁ‘the
&reise in the 10

*al nost compl etely

subsaguent heatlng ste
conpl etely crossl b
crossl i nked wedge steps

Wedge steps
heating 3 (4
110 (11) 12

of the printing p
| ayer (9 (10)) wt

ul. ts

onparit so

1%
ose of the cor-

nlflca

Beamaaag eom, dedoTiBlur

Rerap

&% %’%%ch er %Q%E EEB%ng§§p?th8th§

%13)p??ts Caf%er(%&go%PQ%O)w@%%hpgggﬁ

t'Re "conp SR

tely cross

econds) 15

ﬁb??&ﬁent

Piakuifring SE .
¥e83Ipd tf ?6r4C gecends ardi1dBoc BAW RHeR CAMRIIdKEA.
respondi ng plate w thout a coverlng

layer (7; Exanple 4) showhet Fatl 1bke nigaxeb1eaghewky thitt keeseagel nalky at 0

oxy-

10
| 15
@
20
25

strictly reciprocal behavior and that the subsequent

heating step fesults iﬁ a significant increase in the

completely crosslinked wedge steps.

The number of

almost completely crosslinked wedge steps is given in

brackets.

PWedge steps

Exposure time (seconds)

5 10 20 40
without subsequent heating{3 (4) 5 7 (8)| 9 (10)
with subsequent heating |9 (10) 10 (311)}12 (13) 13

A comparison of the completely crosslinked wedge

.sfeps of the printing plate exposed for 40 seconds and

1having a covering layer (9 (10)) with those of the cor-

responding plate without a covering layer (7; Example 4)

shows that the layer hés only little sensitivity to oxy-

gen.

Layers having other monomers (for example tri-

methylolethane triacrylate) crosslink

substantially

less under the action of oxygen (that is to say without

a covering layer) than with the covering layer.

with a coVering layef, for an exposure time of 40 seconds).

(s

'wedge steps without a covering layer and 9 wedge steps

gu/



=gen: Layers having other nononers (for exanple tri- 25 met hyl ol et hane (g})
triacrylate) crosslink substantially | ess under the action oh BFXQQBO
(that~is to say without a covering layer) than with the covering rayer.
‘(4-wedge steps without a covering |ayer and 9 wedge .steps with a covering

| ayer, for an exposure tinme of 40 secondg?.‘ 0 054 700 - 23 - Exanple 6

The support giyen in Exanple 1 was whirler-coated with solutions of the
‘fol | owi ng conp%%ﬁﬂ?gﬁ—guch that a layer weight of 2.5 g/n2 was obtai ned
after drying: 5 2 parts by weight.of .th opol yner_given_in appl e
o e Darts by wei The SHbBREEEEVRE' 1) hAFRESED AR L KFOr Lot aRP
ol i.gour et hane | i “frQm.2 o] ' y , es of
hexnot hyl ane S8 SEEuLREL°oRULES B I0NERE CofinaEL RERYSAE 185740

D) jinai ogous. CLLgeL GLIBNE BEVbNE &/HV! a8l oBehynot A¥bencaplyngy SO0 )

anal ogous ol i goufr et hane having 1 o] yl ene gl yco 00, d)

anal ogous 9'iggurethaﬁﬁrbévbggwéiﬁﬁk?ontﬁ@'&opé5ymer given €hhikemgigl y¢ol
1000, e) anal ogous ol 1 gourethane having 1 nole of di- propyl ene glycol,

anal ogous ol i gouset haparbsvbigwéighkeo®f opel ¥f the following compofdh@pyl ene
gl ycol 400, 20 0.5 part by weight of 9-phenyl-acridine and
' a) oligourethane obtained from 2 moles of glycerol
dimethacrylate, 2 mdles of hexamethylene diiso-
éyanate and 1 mole of polyethylene glycol 200,
‘§ 'lb | b).analogous oligourethane having 1 mble of poly-
C: ethylene glycol 300,
¢) analogous oligourethane having 1 mole of poly-
ethylene glycol 600,
d) analogous oligourethane ha&ing 1 mole of poly-
15 E ethyléne glycol 1000,
e) analogous oligourethane having 1 mole of di-
propylene glycol,

f) analogoué oligourethane having 1 mole of poly-

& propylene glycol 400,
| 20 0.5 - part by weight of 9-phenyl-acridine and

. 0.05 . part by weight of the azo dyestuff from Example 1 in

23 parts by weight of butanone,
‘12 parts by Weight of butyi acetate and
12 - parts by weight of ethylene glycol monomethyl ether.
_ 25 The plates.were expoéed for 40 seconds and were

developed with the developer solution given in Example 1.
The following number of completely crosslinked

wedge steps were dbtained:



0.05* .part by wei'ght of the azo dyestuff from Exanple 1 in 23 parts by g1€
wei ght of butanone, 12 parts by wei ght of butyl acetate and 12 _
partsxﬁy wei ght of ethyl ene gl'ycol nononethyl ether..25 054€700

pl at es were exposed for 40 seconds and wesg developed with the deve oper
solution given in Exanple 1. The follow ng nunber of conpletely crosslinkéd

wedge steps we obt ai ned: ‘0,054 700, - 24 - Nononer - Devel oprent

time céhP%W%ﬁs (seRe¥algpment time Wedge steps 5
- (6) b 6 (7) 5 o -5

g %9},d 5 ~_(seconds) g ZR\ s

3 (4 f 30 4 Exarrpl ey57

Coating sol utions Yer e pr epar ed fr%%12 parts b mégbht of the

copol ynmer given |q,Exaane 1, 2 parts by melght fpe of the

foll ow ng nDnoners a) 2, bIS [ 4- (5 acryl oyl oxy- propoxys phenyl ] pr opane,
15 c. b) trlnethyloleghane trlacrylate % feactlon pr oduct
of 1 nole of 2,2,4-tri- methyl - hexanet hyl ene d||socyana e and 2 nol es of
hydr oxyet hyl netha@rylate, d) reactgon product of 1 npl@5pf triethyl ene

e | 45 3 (4)
_f 30 4
_ Example 7
ﬁ@ 10 Coéting solutions were prepared from
C? 2 parts by weight of.the copolymer given in Example 1,
2 parts by weight of ene of the following monomers

a) 2,2—bis-[4-(2—ecryloylexy—propoxy)—
phenyl]propane,
15 - 'b) trimethylelethane triacrylate,
¢) reaction product of 1 mole of 2,2,4-tri-
mefhyl—hexamethylene diiéocyanate and |
-2 moles of hydroxyethyl methacrylate,

.d) reaction product of 1 mole of triethylene

20 . giycel, 2 moles of 2,2,4-trimethyl-hexa-
' ﬁethylene diisocyanate and 2 moles ef
hydroxyethyl methacrylate,
e) dlurethane from Example 1,
) ollgourethane from Example 4,
25 0.125 part by weight of 9—pheny1—aeridine and
. 0.05 part by weight of the azo dyestuff from Example 1 in
_27 parts by welght of butanone and
12 parts by weight of butyl acetate,

and electrolytically roughened and anodically oxidized aluminum was



20 .~ - glycol, 2 noles of 2,2,4-trinethyl-hexa- nethylenﬂigi)

diistyanate and 2 nol es of hydroxyethyl nmethacryl ate, e) di upetozsaneroioro

Exanpre. 1, f) oligourethane from Exanple 4, 25 0.125 part by wei-ght of

'9-phenyl-acridine and 0.05 part by weight 8 the azo dyestuff from Exanple
1in 27 parts by wei ght of butanone and 12 parts by wei ght of butyl
acetate, ‘and etpinredygtedal | ywishgitbredodntiiansdsuvahl ghati di deyt dbyeirnum

was 0 054 700 - 25 - spin-coated with the solutions such that a dry

| ayer wei ght owe3gbtgbfp 3wds gdif awasdobtainedthe pl Zhespletesewerpossd f or

10, 20 and 40 seconds, and were then manual |y devel oped for 90 seconds with

t herdevel oper §e$eR £RT5 10ex2Rpeadl 40| gegppdRer 2BLpEergeithent Ranppal¥s were
stored in a circulatin% air dryin% cabinet. for 1 hour at [err] and were
thereafter exp8&¥8lrBrdadole SGhFECoRdSaI&hoBE 6VEIOPEEC8AYEN 1IN The
results arq%sugyarﬁ ed.in the follow 10 ing table: [err] It is clear

“that the four CE&FRIEt*ve rmononers exhibit di sadvantages in comparison with

t he conpounds (e, f) descr]i in I S . lLicatio h with_t ct_25

g 5%%%er e&ge%a%%gt %he g%?%g% VSF%tﬁt§?§%(§8

to devel opnent tine an ré%lprocity an th resp I 00C
test). Exa"pleagcirculating air drying cabinet for 1 hour at 100°C, and

were thereafter exposed for 40 seconds.and developed for

90 seconds. - The results are summarized in the follow-
' & 10 ing table:
' %onomer Developing- ‘Exposure time
time : (seconds)
(seconds)
10 20 40 40 (1 hour
100°C)
15 ' Wedge steps
a 30 2 (3) (3 (4) (4 (5) 3
b 20 2 3 4 0
. c 20 . 3 (4) 3 (4) 4 (5) 2 (3)
S _ -d 25 2 4 5 ‘5
f“éB 20 | e | 20 1 13 Is 5
£t | s 2 (3) la(5) l6 (7) 6 _(7)

It is cleér that the fouf comparative monomers
-exhibit disadvantégeé iﬁ comparison with the compounds
(e,.f) described in: this application,'both with respect
25 +{o development time and reciprocity and with respect to
volatility (100°C test).
Example 8 | _
A biaxially stretched and heat-set polyethylenel

terephthalate film of 25 4(m thickness was spin-coated



~ A biaxially stretched and heat-set pol yet hyl ene terephthal ate fil m of

[err] fhi ckness was spi n-coat ed - 26 - 0 054 700 with

- g Sol \flon of 6.5 parts by weight of a terpolyner of n-hexyl neth-

acryl ate, nethacrylic acid and styrene ( 8 30:10) having an ayeygge700
nol ecul ar wei ght of approx. 5 000, 5.6  parts by weight of
t he di urethane dgigrlbed |n Exanple 1, 0 2 part by weight of

9- phenyl - acri di H&*8nd §93% lOBaPF by melght of the azo dyestuff from

- Exanple 1 in 10

i but by
: wei ght of ethan8I'> sucﬁafﬁgt V?é@g%#glgﬁftBF%ﬁggéggQ% E‘BEFXQEBSFthter
id The dry- t f t ar s |.am nat
kg 2t ferr] The Or ot | Wi REeRa s g o g 3%853&'&?5

D T b ooPPRaviblg e o¥erbBe hollebiiif e Bid 30 aipaged Tor 20
|

[Py PP

seconds with a conner0|a osure °firth 1ine
wi dt hs andi gt erval s dows b@OBO pmwas used as the 20 orlglnal After the .
exposure, the polyester filmwas re- noved and the | ayer was devel oped for

90 seconds in asspgray- @eyebonvemblgnmabat%ae a&u@gthaaedaggbgﬁéedsehut'0”
described in Exanple 1. 25 The plate was then rinsed for 30

seconds with tap wat er Examplledif,or 30 seconds in a 15 % strength amoni um
0.2 part 'by weight of 9-phenyl-acridine and
0.02  part by weight of the azb dyestuff from Example 1 in

10 25 parts by weight of butanone and

3 parts by weight of ethanol,

such that a layer weight of 33 g/m® was obtained, after

'drying at 100°cC.

The dry-pesist film thus prepared was laminated

15 at-i20°C, using a commercial laminating device, onto a

laminated phenoplast plate backed with copper film of

35 pm'thickness, and Qas eXposed for 20 seconds with a

gqmmercial expasure device.. A lined original with

 '1ine widths and intervals - down to 80 um was used as the

20 original. B . . : } . ~
Aftef the exposure, the polyester film was re-

 ﬁoved and-the layer was developed for 90 seconds in a
sprayfdevelopment épparatus, using'the devéloper solution
described in Example 1.

25 The_plate'was then rinsed for 30 seconds with tap
. water, etched for 30 seconds in a 15 % strength ammonium
peroxydisulfate.sélution, rinsed again with water, dipped
for 30 seconds into 10 % strength sulfuric acid and then

.successively electroplated in the following electrolyte



Per qXydi sul fate solution, rinsed again with water, dipped for 30 seconds
into: ég % strength sulfuric aci'd and then successively electroplated in th
fo[lomnng electrolyte -27- .0 054 700 baths: 1) For
30 minutes in a copper electrolyte bath off Schlibt- ter, Geisli rtgq;'gg-m(ge
"d anzkupfer-Bad" type current density: 2.5 [err] 5 nmetal deposit:
approx. 15-[erry, gﬁgperature room tenperature 2) for 10 mnutes in a
~nickel bath of the T Nor ma" type of Schlttter, Geislingen/Steige current :
density: 4 [erri)lfor 30 ﬁ?ﬁ@%egePﬁsétcoﬂgﬁpn%iggPﬁ ?}HéebaéﬁTéi %ﬁ@l? ate

shows no undercuttings or damage. It was en p055| e to renove ayers
fromthe plate in feff.geisnghfe mépgeltlm@wzt\zi\gﬁ&rﬁ@é?dﬁot - etch away
" the exposed copper in the customary etching | a. Exanpl e A | am nat ed
phenopl ast plate beuakeenti dénsopper2fs!ayah® 35 [err] thickness was
spin-coated with the re- 20 sist solution described in Exanple 8 and the
pl ate was dbi ed (3WebabRiepdbitpl approas expased, devel oped and

el ectropl ated anal ogously to Exanple 8, the follow ng procedure being
carri ed out insteabemperatuneckepoml bemperatdre 15 nminutes in a pewter bath

LA of Schltter, Ceislingen/
2) for 1l minutes in a nickel bath of the "Norma" type

of Schl#tter, Geislingen/Steige
current density: 4 A/dm?

10 metal deposit: 10 um

=X

temperature: 50°C
The plate shows no yndercuttings or damage.
It was then possible to remove the layers from
the plate in 5 % .strength KOH'solution at 50°C and to
15 etch away the exposed copper in the'customary etching
‘media. :
Example 9

A laminated phenoplast plate backed with copper

=GD 3 :.._ f11m of 35 um thickness was lspln-coated i with the re-
: 20 _ sist solution described in Exahpie 8 and the plate was
dried (30 g/m?). |
The plate was exposed developed and electroplated
analogously to Example 8 . the follow1ng procedure being
carrled out instead of the nlckel plating:
25 15 minutes in a pewter bath LA of Schl8tter, Geislingen/
| Steige

current density: 2 A/dm?
metal deposit: 15 pym

temperature: room temperature



- Steige current density: 2 [err] rretal deposit:. 15 pmtenperature: room @
t-énperature - 28- . 0 054 700 This plate al so showed

.undex€ut ti ngs or danage, and it was possible to renove the | ayers with KOH
sel'ution and to etch the plate with cusigonary etching agents. 0Epaupl76010 5

A cl eaned support conposed of an insulating mat- erial with a‘[err] copper

coati ng was mhlrler-cggggdgwgkg gégglghbggdoh Wgndﬁfeﬁ?kiﬁgﬁ wel dikhagk,t he

terpol ymer given in EXa ollgourethane

from Exanpl e éndlqt Qag goggﬁﬁﬁeb “@%&QEXOEh? E%§Q¥E2§§Ehdkaﬁ QBQBgl

part by wei ght the az estuf from ght
of, bUtanone a%ﬁd3to etch@khe BXaW%'QE%hOEuQEBQBP& e%Hﬁanhageﬁthy 'ayer

t hickness of 4 [err] was obtained: 15 he layer was dried rn a circul ating
air drying capixB@pikono2 mnutes at. [err] It was then exposed for 40

seconds by nmeans ol a 5 kWI anp. The lined original described in

Exanmpl e 8 svas used asAt baeahed Babport comBbsetiebft A expasurtengt hatpl ate
was devel oped in a spray 20 processor for 45 seconds, using 0.8 % strength
~sodi um car bonatrd ajowitthol 3B pb@penmasamungedaseWhhedeandoahen ali¢ht r o-
plated as follows: 1) for 8 minutes in the "Glanzkupferbad" described in

a solution of

6.5 parts by weight of the terpolymer given in Example 8,

5;6 parts by weight of the'oligourethane from Example 4,
é@% | 10 0.2  part by weight of 9-phenyl-acridine and

0.02 part by weight of the azo dyestuff from Example 1 in

Lo oh
i

25 parts by weight of butanone and
3 .parts by weight of ethanol,
Such that a dry layer thickness ¢of 4 Um was obtained.
15 The'layer was dried in a circulating air'drying cabinet
| for 2 minutes ét 100°C. It was then éxposed for 40
seconds by means of a 5 kW lampf The.lined original
described in Example 8 was used as the original. Af-

ter the exposure, the-platé was developed in a spray

_éO_ processor forl45 seconds, usiné'o.8 % strength sodium
pafboﬁate solution. |
Thg-plate Was rinsed, etched and then electro-
.plated as followS§ |
1) for 8 minutes in %he "Gilanzkupferbad" deécribed in
25 .Example 8 |
current density: 2.5 A/dm®
metal deposit: approx. 4 um
temperature: room temperature

2) for 2 minutes in the nickel bath "Norma" described in



25 ¢ Exanple 8 current density: 2.5 [err] nmetal deposit: approx. 4 [err](%i/
temmrmure romntemmrMUreZ)for2|ﬂnMeS|n t he nickel bath "Nornm"
descﬁrbed in - 29 - : 0 054 700 Exanple 8 current density: 4
Terr] metal deposit: approx. 2-[err] tenpesature: [err] 5 0 054 700;
showed no undercuttings. It - was possible to renove the layers fromthe
plate in 5 % strepghhpkOgsolution at [err] and to etch away the exposed
copper -in the custonary etching nedia. Eranple 11 10 ' The support
given in Exanpl e gunaengpiensoeyedawaybmdol utions of the follow ng
conposi tion, such that |ayer weights of 2.2 g/n2 were obtained: 2
parits by wei ght ohetadtgeposital appranhydriide co- pol ymer (1:1, nolecul ar
wei ght 50, 000), which had.15 been reacted with hydroxyet hyl
nmet hacryl at e (nol tempetratune: gh0°0f the reacted product about 80, 000), 2
parts by wei ght of one of the foll ow ng nononers a) diurethane obtained
from 2 nol eB of gl ycer 8t ghavedageyupdersvt tings e of hexanethylene di- 20
i socyanate, b) ollgourethane obtai ned from 2 nol es of

"dimet hacryl ate, 2 nol estoVafeRafeiR}eehe H?mngoE?%nh?%eﬁﬁdfﬁoﬂnFﬁeof

| r ahydr of n-
pol ytetrahyd Opfa%e in 5 % strength KOH solution at 50°C and to etch

away the exposed copper in the customary etchihg media.

Example 11
‘% 10 The support given in Example 1 was spin-coated
‘5 with solutions of the following composition, such that

layer weights of 2.2 g/m® were obtained:
_'2 . parts by weight of a styrene/maleic anhydride co-
polymer (1:1, molecular weight 50,000), which had
15 *  .been reacted with hydroxyethyl mefhacfylate (mol-
| -ecular weight of the peacted product.about 80,000),
2 -parts by weight of one of the following monomers
'51 : a) diurethane obtaiheq from 2 moles of glycerol

dimethacrylate and 1 mole of hexamethylene di-

20  '__ ~ isocyanate,
B 'b) oligourethaﬁe obtained from 2 moles of glycérol
.dimethacrylate, 2 moles of hexémethylene.dif
isocyanéte and 1 mole of polytetrahydrofuran-
diol (comﬁercial préduct with a molecular
25 | weight of 1000},
| c) oligourethane obtained from 2 moles of glycerol
dimethacrylate, 2 moles of hexamethylene di-
isocyanate and 1 mole of polycaprolactonediol

(molecular weight 830),



~di ok (commercial product with a nolecular 25 wei ght of 1000), 4{%/)
ol tgour et hane obtained from 2 noles of glycerol dimethacrylate, 2 noles of
hexaflret hyl ene di- isocyanate and 1 nole of pol ycaprol act onedi ol o6apl7660ul ar

‘wei ght 830)., 0 054 700 -30- d) ol igowpet-hane obtained from2 noles of
glycerol. dinethacrylate, 2 noles of hexamethylene diiso- cyanate and 1

nol e of pol yethyl ene 9y i tAl of
gl ycer ol IO5 Y Y % di melt%acr tleﬂ?{g wﬁq{eé?or}?‘(ﬁ'gx%n%% ene %1'3;351401%"?l
cyanate and 1 mole of 4, ”don?éxgys_ Wadwh%%ole%ﬂcfﬂ'}f‘exa&ae U8 1 s0-

ol i gourethane with 1 nole phenol . a al ogous

ol i gouret hane with 1 nol espdndfe i pqﬁdg_n dgqup}em 1Jer(g)léquolb|ﬁﬁ1enol
A and 2 nmol es of ethyl ene oxide, h) anal ogous ollgourethane With 1 nol'e of

the re- action producte pfolli g@kee tHarkd sstheitled fivh & Moles of glycdmjies
of ethylene oxide, i) anal ogous oligourethane with 1 nole of the re- action

product of gl nol e of bisphimmothaieryidats, ineslad «©f Mdxame thyldm&k)diiso-
di ur et hane obtained from 1 nol e :of hexanet hyl ene 20 di i socyanat e

and 2 nol es of the reacticyampates ahdtl giolle mof e .0F' g Y dhydxybsitpieeoryd-at e
and
sulfone,

f) analogous oligourethane with 1 mole of bis-
phenol A,
e% 10 g) analogous oligourethane with 1 mole of thg re—

action product of 1 mole of bisphenol A and

2 moles of ethylene oxide,
h) analogous oligourethane with 1 mole of the re-
| action product of 1 mole of bisphenol A ahd.8
15 - moles of ethylene oxide,
i) analogous oligourethane with 1 mole of the re-
action product of 1 mole of bisphenol A and 16
moles of ethylene OXidé

k) diurethane obtained from 1 mole of hexamethylene

20 - diisocyanate and 2 moles of the reaction pro-
| duct of 1 molé of glycidyl methacrylate and
1 mole of acrylic acid,
1) diurethane obtained ffom 2 moles of glycerol
diaérylaté and 1 mole of hexamethylene diiso-
25 cyanate, or |
m) tetraurethane obtained from-z moles of glycerol
dimethacfylate and 1 mole of the reaction pro-
duct of 2 moles of tolylene diisocyanate and

1 mole of polytetrahydrofurandiol (molecular



-1 nDIe of acrylic aC|d 1) diurethane obtained from2 noles of. glycerol (%%/
dlacrylate and 1 nole of hexanet hyl ene diiso- 25 cyanate, or m

t-et atir et hane obtai ned from 2 noles of glycerol - dlnethacrylate and 1 nole
*of "the reaction pro- duct of 2 noles of _t etLyl-ene di i socyanag e0®nd7Q0 nol- e of
pol-yt et r ahydr of ur andi ol (ol ecul ar - 31- 0 054 700 wei ght

about 2000), 0.7 part, Weight, +0b 0o henyl acridine, 0.07 part by.
wei ght of the azo dyestuf? roﬁiExanp l'e ? parts by wei ght of

butanone 5 Pd@@’ sy R 1WRitolle ol phd h¥h_ggegageeand 12 parts by
wei ght of ethylene glycol mononethyl ether. The plates were exposed, as in

Exanple 1, foo.49 see@ﬁQSbyamergh&eoée%ﬁboeee Wl thlte devel eRempie- 110

| uton given in Exanple 1. The wedge step nunber and devel opnent tine are

given in the 32 IOW|m@rmabb@'th@mﬁebf butanoﬁevelopnent Ti me Wedge
st eps (seconds) 15 7 (8) b
7 5 12 10p@rtﬁ by weight of butyl a%etate and 9 (10) d
5 10 e 5 2 (3) 20 f
> 30 : 12 parts by weight of ethylene glycol monomethyl

ether. .

The plates were exposed, as in Example 1, for

40 seconds, and were developed with the developer so-

@% 10° 1lution given in-Example 1.
Gﬁ’ The wedge step number and development time are

given in the following table:

Monomer ~ Development Time Wedge steps
: (seconds)
15 a a 7 . 7 (8)
" b 7 10 (11)
c 7 9 (10)
d 5 10
éb' e 5 2 (3)
: 20 £ > 30 2
g v 30 3 (4)
h' 7. 8 (9)
i 7 11
kK .5 7 (8)
1 5 5 (6)
25 m 7 lO_(ll)
Example 12

If the binding agent given in Example 11 is re-
placed by a styrene/monoallyl maleate copolymer (molecular

weight ~7 64,000) and the recipe is otherwise identical,

Y



-]
~ < 0@

>30 3 (4) h : 7 @
(9 i 7 ) 11 k- - 5

(81 : : 5 . 5 (6) 25 m

< 10 (11) Exanple 12 If the ginding agent gi ve®5i4n ®0anpl e
11 is re- placed by a styrene/ nonoal |yl Fra? ate copol yner (nol ecul ar wei ght
[err] 64,000) and the recipe is otherw se identical, - 32 -

0 054 700 6 (7P d@nplcomple telys sinogisddnkedgwesdgep$tars GBeaionddinga t he
mononer' a' from Exanple 11 and 8,(9) conpl etel )i crossli rzk d vved%e steps are
obt ai ned for tH@TMAEMECNOMer. argofeFeiagphent. 1t 2Re Bs (SHorceaPlekgdYs

oy Som ot "o s radr Rt Yl T, Sorbirgd oG hohicgg, ¢y
wei ght of a copgl r.af et hyl.vinyl. et her .and | ei.c _aci d nonobut ester,
havi ng an aci dqﬁlué/ eervegf()p%&rﬁ( tﬁ'gglf Shorteﬁartg%nb? \ﬁglc&ﬁ'tdsofmox)@)%‘f t he’

foll owi ng nonongys.2) reaction product of 2 noles of gl ycerol dineth 15

acrylate and 1 nol e of hexanethyl ene diiso- cyanate, b) reaction product of

3 noles of glycerol dinmeth- acrylate, 3 noles of hexanethyl enedii socyanate
and Example 13 : _

Coating solutions of

1.6 parts by weight of the copolymer given in
R Example 1,
10 0.4 part by weight of a copolymer of methylvinyl
(E ) : ether and maleic acid monobutyl ester, having

én acid number of about 260,
2 parts by weight of one of ﬁhe following monomers
| a) reaction product of 2 moles of glycerol dimeth=_"-
15 - ) acrylate and 1 mole of hexamethylene diiso-
cyanate,
b) reaptibn product of 3 moles of glycerol aimeth~ .

acrylate, 3 moles of hexamethylenediisocyanate and

;i mole of'tfimethylolethane,

o ZQ*" - - ¢) reaction prodUct of 3 moles of glyceroldﬁmeth-
acrylate, 3 molés of hexamethylene diisocyanate
and 1 mole ofﬁtrimethylolpfopane, |

0.7 - part by weight of 9-phenyl-acridine,

0.07 part by weight of the azo dyestuff froh Example 1

25 - in
30 parts by weight of butanone,
12 parts by weight of butyl acetate and

12 parts by weight of ethylene glycol monomethyl ether



1 nol e of trimet hyl ol et hane, 20 . c) reaction product of 3 nol
of gkycerol dineth- acrylate; 3 noles of hexanethyl ene diisocyanate and 1

ol e-©f trimethyl ol propane, 0.7 part by wei ght of 9-phenyl-acridine,
0. 07 part by weight of the aze 3yestuff from Exanple 1 250 054 700
in 30 parts by wei ght of butanone, 12 parts by wei ght of butyl

acetate and 12 __ . ppglg£§e(§)ya_%@| abibi 0fcSL4ud eney gty COl e SPROTRE DA 1 £§ her

- 33- 700 were prepared and spl n-coated

onto el ectrol ytrbﬁ@;émédrmb@aﬁ@amd oRWideq adthirisus , dbd@d tBA4IE Daar wetghtt hat
a layer weight of 2.5 [err] was obtained after drylng The plates were

exp@sed for 40 ggconsisq % WBE EoBtainedeyetopedryiidi. t he devel oper sol ution
gi ven in Exanple 1. The follomnng nunber of conpletely cross-1inked wedge
steps were obtained: MorR8Eplates were eepesepntot 40nweconds and Widge
steps (seconds) 10 a 10 : 6
(7) b 5 developed3@ith the developer soluBi¢i)given in Example 1.

35 5 (7) Exanple 14 15 A silicon wafer
bearing a 1 [err] th|ckaeIfebhoﬂibglG@mbaye@fmﬁ@mp§%tﬁlio%¥%ﬂs liwkeda
coating solution of 6.5 parts b ht of the terpolymer given in
Exanple 8, 5.0 wedgar§§eay VEF@h?bgFlPﬁg *diurethane from Exanple 1, 0.7
part by weight of 9-phenylacridine and :

Monomer Development time Wedge steps

(seconds)

10 a - 10 6 (7)
b ' a 30 6 (7)
c 35 5 (7)
Example 14
15 ' A silicon wafer bearing a 1 pm thick silicon dioxide
layer was spin-coated . with a coating solution of
6.5 parts by weight of the terpolymer given in Example 8,
5.0. parts by weight of the.diurethane from Example 1,
0.7 part by weight of 9-phenylacridine and .
20 0.125 part by weight of a blue dyestuff, obtained by

coupling 2,4—dinitro—6—chloro;bénzene diazonium
salt with 2—methoky—S-acetylamino—N,N—diethyl
aniline, in |
30 ' parts by weight of butanone and
25 28 - parts by weight of ethylene.glycol mopomethyl-ethér
such that a layer weight of 1 g/m2 was obtained after drying

Oc.

for 10 minutes at 80
By means of an exposure equipment the sample was ex-

posed for 6 seconds through a test original having structures




20 - 0.125 part by weight of a blue dyestuff, obtained by coupling (g%)
2, 4-dini tro-6-chl oro-benzene diazoniumsalt wth : '
2« metsheXy- 5- acet yl am no-N, N-di et hyl aniline, in 30 parts by wei ght of
but anone and 25 28 parts by wegght of et hyl ene gl ycgl oguneget hyl
ether 2 such that a layer weight of 1 g/mwas obtained after drying for 10
mnutes at [err] By neans of an exposure equi pnent the sanple wag ex- posed
for 6 seconds t&fodgknateedtSguigihatrafddethgnsstoergtiess.4 mBAcm™) and

0 054 700 of down to 1.5 pm(irradiation strength [err] and develoEed in a
0.8 Wbstrength §6HPhﬁpeﬁrbﬁnat@ 8okustoangbh aodiaropasborntn S0ER h@ﬂmﬁ%r
car d out for 10 m nutes at err% in a mxture of 70 of _ammpni u
quoride, 31 ni 4pfssconds. They, et Eh@‘ahwwd?a?h%‘?ieuacharam 'ib%umso?t

de-ioni zed wat 3 ft d t k pl f t
a i xtur 6 of 306%m Cof 18aeoRAEFaRG: LS rarPE. ALTGMEND SOURE -GF- SHLofL of |

strengt b hydrogga Qeggééaﬁtﬁohgakgglugr geggfﬁtgnéhfég 11952 X@rfoggﬁggned

of structures 1

700 WHAT 1S a@hg/gﬁ '.SThéreaftef?‘ é&&‘éfné%htéi Kl 198&3/?8{'531’9{&@& at 110 °c,

radi ati on and cont al ns, esse nstltuents
in a mixture of 300 ml of 98 % strength sulfuric acid and

50 ml of 35 % strength hydrogen peroxide solution.
é% .Images with sharp edges were obtained of structures

10 down to 1.5 um.




34) a polyneric ent a polynerization initiator which can be (§/
acti-vated by ra ' ﬂLﬂ "m acrylate or nethacrylate of a polyhydric _
bydrb*y’conpoun t wo urethane groups in th% %%MeqM;e
characterized in that the ester is-a3Peaction product of gl'ycerol
di rethacryl ate or glycerol diacrylate and a polyi socyanate whi ch has been
obt ai ned by feacwd%%fidﬂéﬂﬁﬂ%mpﬁﬁ .conpound having 2 to 6 OH groups with a
di i socyanate, or—a—teacttom product of glycerol di- methacrylate or
- glycerol diacrylate and a diisocyanate. 2. A mxture which is
pol ymeri zabl e by jradi at i) i3& AW eEH 1 sClpd1Pnbr ighd1C LR ira@d asitionhat the
.pok%ﬁ,hydroxy conmpound is a conpound of one of the foll ow ng general

las [err] [emd WmaoH deartdinssrids the essential camdtiguehnts, - 36 -
0 054 700 wherein R' is Q S, [err] or [err] Qis a phenyl ene group
or one of the groupsa) & rdolymeric &nchdiery Jagent,s a hydrogen atom or a
met hyl group,

b) a polymerization initiator which can be activated
by radiation and

c) an acrylatecx'methacrylaté of a polyhydric hydroxy
compound having at least two urethane groups in
the molecule,

characterized in that the ester is a reaction product

of glycerol dimethacrylate or glycerol diacrylate and
a polyisocyanate which has been obtained by reacting
a polyhydroxy compound having 2 to 6 OH groups with
a diisocyanate, or a reaction product of glycerol di-

methacrylate or glycerol diacrylate and a diisocyanate.

2, A mixture which is polymerizable by radiation
as claimed in Claim 1, characterized in that the poly-

hydroxy compound is a compound of one of the following

X

general formulas

.HO [C Hzp v(OH)V--S ]m lCO 2p- v(OH) '

HO-[C,H (OH) -0-1 H

2p-v

HO-C\ Hyp2- V(OH)V+1 v

HO-C H. . (OH) ~-%(-CO-C_H

s 25-V v q 2q_0)m'-H ’

HO~[C H H) -0-CO-0- -
[ q 2q_v(o ), ~0-C0-0-CO0 1 CqHZq-v

HO-(C_H., -O-) - -R"- -o- -0-
Cag o () L) O O

(OH)V+l and



Zis 0 f i In integer fromO to 20, mis ah i nteger fro
11940, p i 3'“ ,gmaumuﬂgom 2to 20, gis an integer from2 to 10,
Fs nintegere i S is an integer from2 to 10, v is an

integér fromO to 4, p, q, and s'bé“hg‘at | east by 2 greate® ©OBdn WO and

r being at least by 4 greater than v. 3. ~ A mxture which is
pol yneri zable by radiation as clained in aim1, characterized in that the
ester contains 2 LR gg.Hrethane groups. 4. A m xture which is

pol yneri zabl e by rfadration as claimed in daim31, characterized in that the
ester is a nethacrylic acid ester. 5. A m xture which is polynerizable

by\radiation as clainmed in Caim1l, characterized in that the diisocyanate

is a conpound of the Rork@il a CQN—X1NCEE wﬂereSozx means a hydrocar bon
0.054 700

radi cal having 2 to 29 cagbon at s 3=

6. A photopol yneri ngl e reco?dl ngn%?ne?is% Bt i VhCh IS FMRPort and
a photopol yneri zabl e | ayer which, as the essential conponents, contains a)
a polynmeric binding agent, b) a polgnerizatigp initiator which can be
activated by radiation and c) an acr§l4¥e or nethacrylate of a polyhydric
hydr oxy

Cqag-2 ,

R is a hydrogen étom or a methyl group,
e@ Z 1is O or NR,

n is an integer from 0 to 20,
( m is an integer from 1 to 40,

p is an integer from 2 to 20,

g is an integer from 2 to 10,

r is an integer from 4 to 20,

8 is an integer from 2 to 10,

v is an_integer from 0 to 4,

p, 4, and s being at least by 2 greater than v,

and r being at least by 4 greater than v.

3. A mixture which is polymerizable by radiation
@Q ' as claimed in Claim 1, characterized in that the ester

contains 2 to 40 urethane groups.

4. A mixture which is polymerizable by radiation
as claimed in Claim 1, characterized in that the ester

is a methacrylic acid ester.

5. A mixture whichlis polymerizable by radiation
as claimed in Claim 1, characterized in that the
diisocyanate is a compound of the formula OCN-X-NCO,
wherein X means a hydrocarbon radical having 2 to 20

carbon atoms.



-%orrpl)und having at |east two urethane groups in the nolecule, _ characterizedy
in tQat, the ester is a reaction product of.glycerol dinmethacrylate or
;gl-ycerol diacrylate and a pol yi socyanate which has been obt ai ned by
reacting a pol yhydroxy conpound havi ng é_{/o 6 OH groups with a
di i socyanate, or. a reaction product of” cerol di- methacryl@t@54r700
gl ycerol diacrylate and a diisoecyanate. : '

6. A photopolymerizable recording imaterial comprising

a layer support and a photopolymerizable layer which,

_\f/' as the essential éomponents, contains
'a) a polymeric binding agent,
b) a polymerization initiator which can be activated
by radiation and
c) an acrylate or methacrylate of a polyhydric hydroxy
compound having at least two urethane groups in
= -the molecule,

characterized in that the ester is a reaction product

of glycerol dimethacrylate of glycerol diacrylate and
a polyisocyanate which has been obtained by reacting
a polyhydroxy compound having 2 to 6 OH groups with
a diisocyanate, or a reaction product of glycerol di—

mefhacrylate or glycerol diacrylate and a diisocyanate.

AR R l![




