0 157 241 The present invention relates to a light-sensitive recording
matzewi al conposed of an electrically conduc- tive |ayer support suitable
f orsi/he production of a printing formor printed circuit and of a-

phot oconducti ve | ayer system containing a photoconductor, binder, sen-

sitizing dye and conventional additives, and to its use in plogess, for

the production of a printing formor printed circuit. Proces eggia§€1been éza’

di scl osed which exploit the high light sensitivity of el ectrophotographic

systens for the production of inages. A pgr{igular advant age here is that

t he={ nage can be produced by | aser exposure or projection exposure. A film

orAgibnal is not necessary. The production of planographic printing plates

by el ectrophotographi c nmeans has been disclosed by German Patent 1,117,391,

~corresponding .to British Patent 944,126. The printing plates used here are

_ provided with a EeatPResomt choventhemi rebated BOstilhohe-2ePebbivdd an
appropriate SenStééét@ﬂn@Y@até?ﬂiB'@ém%@s@dgaﬁlan@Dé@@@ﬁdyPI?rcoﬁﬂﬁéﬂent

charge image, whig¢h is ren- dered visible by.nmeans of a.dry.or |iquid

devel oper, 1 prbitEelRERT | REPPEY eFubyRB B (FEthe | REHIFHIRY ShP

i mgewi se exposupeinfiiegtHfoem orapeinbédi abdeubt fanddof f arpkotopdredibgtive
heating the plat [ he. final | ot er.ihmage

~areas are protec?%%éfr%gggf?a§%ﬁ€§l%£££d%2€§§l%égg%f%€$5h.Qf%%ggér?égﬁch a

process still hagitiziugadyegend qomventhensl xeddibhees mand cbe hibks pese

washed of f the p{hniipPocess for the production of a printing form or

o printed, circuit.

Processes have been disclosed which exploit the high
light sensitivity of electrophotographic systems for
 the production of imagés. A particular advantage here
is that the image can be produced by laser exposure or
projection exposure. A film original is not necessary.

The production of planographic printing plates by
electrophdtographic means has been disclosed by German
Patent 1,117,391, corresponding to British Patent
944,126. The printing plates used here are provided
with a coating which, in addition to a suitable binder

1. and an appropriate sensitizing dye, contains an orghnic

| . photoconductor. A latent charge image, which is ren-

dered visible by means of a dry or liquid developer, is
produced on this layer by electrostatic charging and
imagewise exposure. The toner image obtained is fixed,
for example by heating the plate, so that, in the final
decoating step, the toner image areas are protected from
attack by the decoating'solution.

However, such a process still has disadvantages. Thus,
the fixed toner must either be washed off the printing



0 157 241 -2- plates surface by neans of a solvent, or an increased nunbey,..
of #&dste sheets at the start of printing nmust be accepted, when the tonerd {
onl’ runs of f"-in the printing nmachine. On the other hand, the achieveable
resolution is limted, since baking of the toner, |eads to undesirable
shifts intotal value. Mreover, the tenperature in the bakin% hase nust
be kept ‘within the opti mumrange, wth considerable expenSe‘bn ort4t rol s.
Finally, relatively long runs are not even obtained, since the printing

i mage. areas do not w thstand necha- nical_ [gss'for a prol onged peri od.
Attegpts have al ready been nade .to conbine The advan- tages of the
el rophot ogr aphi ¢ process .described with those conventional positive or

negative working sys- tems. German Patent 1,447,008, corresponding to
British Patent 996,315, has disclosed the production of a pla- nographic
*printing plate which was coated with a mx- ture of organic photoconductors

and the CPnSF | t YeTH e Hf s OfNEN B PRAddns WPETAlddI0rdiS] 1048 driYiidrtaseyl on o-
qui none-di azi de._ The toqgr |n%$e1£éoduced %ggctro ho-_to r%ghlcall ~on this
layer was used AUEPeR R HASES PUESLR (Hort Re o O BF WA HEISH o
light. The diffdseracdeptedn wiiers thbitoder ilyedhure offiheimrdas and non-
I mge areas was J|nduced vi.a.the phot em cal_reacti of e sed
0- qui none- di-azi cPeEluLliﬁlen%lilﬂsa:%"\f’e{m 'atg}je)rl i‘}f}[{‘% ﬁétléc:rastéa%“ifo veera}él}rﬁe‘ﬁ%q'et he
conductivity of néedaluian rig ikinitedarddnce Matingdf e ttwnesn) dmada y
- differences to undesirable shifts in total value. Moreover, the
*K;f _ - temperature in the baking phase must be kept within

the optimum range, with considerable expense on con-

trols. | o

'_Finélly,-relatively long runs are not even obtained,
since the printing image areas do not withstand mecha-
‘nical stress for a prolonged period. '

 Attempts have already been made to combine the advan-
tages of the electrophotographic'pfocess described with
those conventional positive or negative working sys?
tems. German Patent 1,447,008, corresponding to British
Patent 996,315, has disclosed the production of a pla~

bt ' nographic printing plate which was coated with a mix-

ture of organic photoconductors and the constituents of
conventionally'operating positve layers based on o-
quinone-diazide. The toner image produced electropho-
tographically on this layer was used as a photomask in
a further exposure step with actinic light. The differen-
tiation of solubility between the image areas and non-
image areas was induced via the photochemical reaction of
the exposed o-quinone-diazide. The disadvantage in this
case, however, is that the conductivity of this coating
in the dark is high and that the solubility differences



0 157 241 -3- betmeen the |nage areas and non- image areas. ‘are limted
begayse  of the relati'vely hi gh photoconductor content. A negative-working
ph conduct or .l ayer has been-dis< closed by German Patent 1,811, 2009,
correspondlng to British: Patent 1,274,296. In this case, a recording
material " is used which, in the photoconductlve Iayer contajns..a ., . -

" phot oconduct or capabl e of phot opol yneri za- tion, fromthe gﬁlﬁﬁ?é%%brising
t he vinyl oxazol es and vi nyl carbazol es. The dlsadvantage is that, even with
hi gh phot oconduct or content of the |ayer, e hardeni ng of the areas not
coyaf ed by toner still does not neet nore s ringent requirenents, in spite
of \@jrelatively high light intensity. In order to avoid the disadvantages
of these processes, attenpts have al so al ready been nade to apply a photo-
conduct.or layer to the light-sensitive layer.. Such double | ayers are

> described in German Patent 1,071, 478, correspondlng to U S. patent

2,550,107 ) oA SRERatg g oy ieslaansecty s 80,
“applied as a coRAGHISE kRS %?L% b Y2%%5@y€$€§?T?QQPQ&Q§Fﬂ§£E$ayer
negati ve-working Iight-sensitive coatlng Such a procedure corresponds to
(e ol ect oPhotogr ABOLE ASGRSILE, BESEUSGR S, 4PneLyLPaEs Chleh DL e

- ~closed by German Patent 1,811,209, correspondlng to
"British Patent 1,274,296. In this case, a recording
material is used which, in the photoconductive layer,
‘contains a photoconductor capable of photopolymeriza-
tion, from the group compriéing the vinyloxazoles and
-vinylcarbazolés;_The disadvantage is that, even with
high photoconductor content of the layer, the hardening
of the areas not covered by toner still does not meet
more stringent fequirements, in spite of a relatively

- high light intensity.

In order to avoid the disédvantages-of'these processes,
attempts'have also already been made to apply a photo-
_éonductor layer to the light-sensitive layer. Such
double layers are described in German Patent 1,071,478,
_'&~i' corresponding to U.S. patent 2,939,787, in EP-A

' 0,053,362 and in German Offenlegungsschrift 3,310,804,
corfesponding to GB~A 2,121,201. In all cases, a photo~
conductor layer is applied as a covering layer to a
conventionally positiveéworking or négative-working

- light-sensitive coating. Such a procedure corresponds

to the electrophotographic procedure, because the toner
image can then be produced on the surface of the photo-
conductor layer. ' | '

This combination of the layers has, however, a number
of disadvantages. On the one hand, there is an increa-
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Thi s conbi nation of the | ayers has, however, a nunber of di sadvant ages. On

t heFone hand, th
si nde/ t he phot oc
i ght-sensitive

conductor | ayer.
possible. On the

phot oconductors and seni- sitizer dyes which are transparent to radiation

of those-wavel en

[ ~sensitive
negat/i ve- wor ki ng
renoved fromthe

“available for th
2 conbi nation of p

applied toner inmagd irdskooff haddtitnstheiotkethkaptpthovomductoti manl | eads

to the undesired
nent i oned above.
phot oconduct or |

uni forminterfacgohahwees ua9ak.arheyshcescuﬁaﬁbeartmh9EaeﬁasEStaa%gLneg-
Rel ng rorm

after stripping,
_ppoduced or to-a

L%

ere is an increa- .0 157 241 -4- sed risk of halations,
onductor mask fornmed by the toner image and the

base | ayer are separated from one another by the photo-
The phot oconductor | ayer nust there- fore Be1§§ EHH” as
ot her hand, the layer may contain only thoSe

ghts which are suitable forga_photoreac- tion in the
|'ayer. - Moreover, when the photoconductor |ayer and a
| ayer are conbi ned, the photoconductor |ayer is also
i mmge areas on.decoating. It is therefore no |onger .
e further processing steps. This also applies to the
hot oconduct or | ayer and a positive-working layer, if the

A h f QL AtLAY. : ead
£ROREN, b rBk, sBhek, nBkd) o' cRE! T1pH0-0BATLEREY
bpee daderi gre- sepsraced fxper oner anather bynphet photo-

cand L SeCEh hend Lo RIENE HUr pteary ol L oprt
layer may contain only those photoconductors and seni-
sitizer dyes which are trahsParent to radiation of
those wavelenghts which are suitable for a photoreacm
tion in the light-sensitive layer. Moreover, when the
photoconductor layer and a negative-working layer are
combined, the photoconductor layer is also removed from
the image areas on decoating. It is therefore no longer
available for the further processing steps. This also

applies to the combination of photoconductor layer and

a positive-working 1ayer,'if the applied toner image
is not fixed. On the other hand, however, fixing leads

- to the undesired toner run-off at the start of printing,

as ‘already mentioned above. A'final disadvantage is
that, in cases where the photoconductor layer and
1ight-sehsitive layer.form_a not completely uniform
interface between them, a layer of varying thickness is
obtained after stripping,-and this can lead to prema-
ture wear of the printing form produced or to a non-
uniform reproduction of halftone originals. | |

It was therefore the object of the present invention to
avoid the described.disadvantages of the known ﬁro»
cesses and to combine the advantages of electrophoto-
graphic and.conventionélly light-sensitive coating in
an optimum manner and to provide a recording material
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disgzzantages 0
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opti mum manner

e the object of the present invention to avoid the described
f the known pro- cesses and to conbi ne the advantages of
raphi c and conventionally light-sensitive coating in an

and to provide a recording materi al 0 157 241 -5- which

I s capabl e of nmeeting the technical demands w th respect tﬂlﬁ@ﬁ??@JOf run

| i ght senistivi
achi evenent of
mat eri al conpos
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ty, resolu- tion and easy handling to a hig . The
this object starts froma light- sensitive recording
ed of an electrically conducfive Iayer support suitable for
of a printing formor printed circuit and of a

| ayer system contai ning a photoconductor, binder, sen-
d conventional additives, wherein the pho- toconductive

cove- ring layer which contains at |east one

wiebeh | Ve capginlen b f Rredteirgd| the ttheciphicdaic emaradd witdac-
rese | . aht -sensitive..covering 4.ay, [ npound
n"e%&%%%%%%é%eoéo u I]T]t htgfsg\{/éﬁ C 1\?i'n‘%{a’l ka%slaonlg‘{-)'aqueous
ctbant vand &3syY dmndkingdic el Ihglndegrnes v adiation, if a

g material is desired. If, on the other hand, a

grnaterial is intended,- the pho- tochem cally reactive

t

e, a¢kieveprnt hthis ORIRRE iHRTEY 1% & H@hfound or a
sensitive recording material composed of an electrically
conductive layer support suitable for the production of a
printing form or printed circuit and of a photoconductive
layer system containing a photoconductor, binder, sen-
sitizing dye and conventional additives, wherein the pho-
toconductive system comprises a photoconductive layer

"applied to the layer support'and a light-sensitive cove-

ring layer which contains at least one photochemically
reactive compound. Preferably, the photochemically reac-
tive compound present in the light-sensitive covéring
layer is a compound or a combination of compounds, the

- solubility of which in alkaline-aqueous and/or alcoholic

solvent systems is reduced by actinic- radiation, if a
positive~-working material is desired. If, on the other
hand, a negative-working material is intended, the pho-
tochemically reactive compound present in the light-
sensitive covering layer is a compound or a combination
of compounds, the solublity of which in alkaline-aqueous
and/or alcoholic solvent systems is increased by actinic
radiation.

As a result, a recording material can be made available
which is distinguished by very long print runs and high
light sensitivity. Its structure makes it possible to
effect the imaging and the differentiation of solubility
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of conpounds, the solublity of which in alkaline-aqueous and/or al coholic
sol yent systens is increased by actinic radiation. As a result, a recording
mat al can be made avail abl e which is distinguished by very Iong pri nt
runs and high Iight sensitivity. Its structure nmakes it possible to effect
the imaging and the differentiation of solubility 0 157 gﬁ&n- - qy
irridiation with actinic light in separate working steps an ihdt! use of
a vacuum frame, each under opti- mum conditions. The reproduction of tonal
values in half- tone originals can also be cqptrolled as a function of the
duration of irradiation. In addition, uncontrolled halations are avoi ded,
sin the toner image is arranged on the |ight- sensitive covering |ayer.

Fi xi ng of the toner image serving as a photonask is not necessary. This has
t he advantage that falsification of the toner image fixing is avoided and,
;on.the other hand, corrections are facilitated and easy renoval of the

toner particles iy Fi(l&ildiﬂétldﬁl dﬁQ:QﬁTdd”tg.rﬁfc hghatier istpadete doiking t he
i nvention, the Ia er thic t he areas not di ssol ve full
reorved in w1 Bidnd U o ARG RE il Bion R gt grti-
mat eri al by appl moat icamdift ioeest. |'331ede£amenﬂ,uddwri atft eonadt yalmesarini tuallfr-

on the surface ofedie Gogiidia Wirhich BPURLIAINE JPY ARKRIBL LIRSS

during the prlntlng proc e recording material_ accor
i nvention is the duration of irradiation. In addition, uncontrolled

halations are avoided, since the toner image is arranged
on the light-sensitive covering layer. Fixing of the tomner
image serving as a photomask is not necessary. This has
the advantage that falsification of the toner image
fixing is avoided and, on the other hand, corrections are
facilitated and easy removal of the toner particles is
possible. On decoating of the material according to the
invention, the layer thickness in the areas not dissolved
away is fully preserved in all cases. In the event that
post-curing of the decoated material by application of
heat is desired, the latter acts in particular on the
surface of the coating, which is exposed to the most
severe stress during the printing process.

A

o The recording material according to the invention is
shown in a diagrammatic representation in the attatched
figure A, in which 1 marks the photoconductive layer, 2
marks the light-sensitive covering layer and 3 marks the
electrically conductive support.

According to the invention, the photoconductive layer 1
is composed of materials, such as are conventionally used
for électrophotographic purposes, for example those known
from German Patent 2,526,720, corresponding to U.S;
Patent 4,063,948. It is composed essentially of a photo-~



shown in a diagrammatic representation in the attatched figure A, in which
1 ks the photoconductive |ayer, 2 marks the |light-sensitive covering

| ayeand 3 marks the electrically conductive support. According to the

i nvention, the photoconductive layer 1 is conposed of naterials such as
are conventionally used for el ectrophotographi c purposes, § ﬁ?agade t hosd4
known from German Patent 2,526,720, corresponding to U.S. P t d 63, 948.
It is conposed essentially of a photo- 0 157 241 -7- conductor, binder
and sensitizing dye, and these can be arragggd_as a dispersion in on |ayer
or separately in a charge-generating |layer and a charge-transporting |ayer
Théspﬁotoconductive | ayer can be chargeable either posi- tively or
negatively. Exanpl es of suitable photoconductors are inorganic ma- terials,
such as Se or zinc oxide, or organic materials, such as anthracene,

i perylene, tetracene or derivatives of carbazole, acyl hydrazone, oxadi azol e,
pyrazol i ne, i nm deondokeorhebindiettazalde secheizdxzdngl dyer, hadzehbsazehs, ber

organic pignents s _i_ndi 0 n t ht hal_ocyani,nes or
OLoa 0 P 9ot = wrdillch o BSapRIMIBLOGSR SR, By QULABLERES 008
pol y- N-vi nyl car bgherge-gegeraringed ayker eol, a|thapgeepraaSQQrHuggl}ayer.

sensitive conpouRgy gﬂl%%c%hﬁuﬂ%&bbcihg%kycﬁﬁibetéﬁhg gabﬂﬁa%Ehﬁ%ra?%si»

nmet al - free pht hal gcyani nes R | ocyani nes an erivatives o
oxadi azol e, oxazéﬂ@e y or negatively.

Examples of suitable photoconductors are inorganic ma-
terials, such as Se or zinc oxide, or organic materials,
such as anthracene, perylene, tetracene or derivatives of
carbazole, acylhjdrazone, oxadiazole, pyrazoline, imida-
'zole, benzimidazole, benzoxazole or benzothiazole, or
organic pigments, such as indigo, phthalocyanine, metal
phthalocyanines or perylene pigments, or organic polymeric
compounds, such as poly-N-vinylcarbazole, and mixtures
thereof, if appropriate.

Highly sensitive compounds which are particularly sui-

table in practice are metal-free phthalocyanines, metal

phthalocyanines and derivatives of oxadiazole, oxazole,
&_} hydrazone and pyrazoline.

The use of photoconductive, in paricular organic, sub-
stances in photoconductive layers and their use for the
production of printing forms is known, for example, from
the publications cited as state of the art.

Those photoconductors can here be used with particular
advantage which represent aromatic, carbocylic or hetero~
cyclic compounds which are substituted by one or more

- dialkylamino groups.



hydrazone and pyrazoline.” The use of photoconductive, in paricular organic,
sub; stances in photoconductive |layers and their use for the production of
pr|ht¥ng fornms is known, for exanple, fromthe publications cited as state
of the art. Those photoconductors can here be used with particul ar o
advant age whi ch represent aromatic, carbocylic or hetero- c%thﬁggg ound3q
whi ch are substituted by one or nore dial kylam no groups. 41 - 8-
In this connection, conpounds such as the said oxadi azo- |e derivatives
should be nentioned, which are disclosed by German Patent 1,058, 836,
esponding to U S. Patent 3,189,447, in particul ar '

\pls (4' -di al kyl am nophenyl )- 1, 3, 4- oxadi azol e. Exanples of further
SU|tabIe phot ocon- ductors are triphenylam ne derivatives, nore highly
fused aromati c conpounds such as ant hracene, benzofused hetero- cycles and
Zderivatives of pyrazoline or imdazole. Der- vatives of triazole and
oxazol e, such as i etikiwveornen &t reconiipdeids Iswo, a”sﬁ&hezmaﬂspﬂmﬂmﬁ-o

Us. Patent 3 112190, apd G, ol enio J,,v%‘gnp,[o%ﬁd AR G d abd

Pat ent 3, 257, 203, are I nC ar o- |c p YMErs, suc
“pol yvi nyl ant hr acéne, G@tﬂ!é}mdé'itemph‘l H3%4836 pcnqmnes/pmydxrag bz dJ &5 arRhtent
- copol ynmers of theg | 18 s ggﬂgﬁgﬁ@hﬁ§l h 1) -
aromati c am nes and éa}f) ‘ﬂ’;des suc%%glﬁeé aézoms 6r)%)m Ge d}f enyl)
Aus| egungsschri f t1 13 200l 230k o JHEATR IRP QﬁlﬁQ¥ther suitable photocon-

ductors are triphenylamine derivatives, more highly fused

&J_ aromatic compounds such as anthracene, benzofused hetero-
cycles and derivatives of pyrazoline or imidazole. Der-
vatives of triazole and oxazole, such as are known from
German Patent 1,060,260, corresponding to U.S. Patent
3,112,197, and German Patent 1,120,875, corresponding to
U.S. Patent 3,257,203, are also included here. Vinylaro-
matic polymers, such as polyvinylanthracene, polyace-
naphthylene, poly-N-vinylcarbazole and copolymers of
these compounds are also suitable. Polycondensates of
aromatic amines and aldehydes, such as are known from
German Auslegungsschrift 1,197,325, corresponding to U.S.
Patent 3,244,517, are also included. In addition to these
compounds indicated, which predominantly are of p-con-

s ducting character, n—conducting compounds are also em-
ployed. These so-called electron acceptors are known, for
example, from German Patent 1,127,218, corresponding to
U.S. Patent 3,287,123,

With respect to film-forming properties and adhesive
strength, natural and synthetic resins are suitable as
binders. In selecting these, solubility properties play
above all a particular role, in addition to the film-
forming and electrical properties and those of adhesive
| strength to the support. For practical purposes, those



Patent 3,244,517, are also included. In addition to these conpounds -
i ndicaf ed, whlch predom nantly are of p-con- ducting character,
n- comducti ng. conpounds are al so em ployed. These so-called el ectron
acceptors are known, for exanple, from German Patent 1,127,218, a
corresponding to U. S. Patent 3,287,123. Wth respect to filn}fogfiﬂgc 34
properties and adhesive strength, natural and synthetic resins e i24b) e
as binders. In selecting these, solubility properties play above all a
particular role, in addition to the film forgnng and el ectrical properties
and ,t-hose of adhesive strength to the support” For practical purposes,

t hosg 0 157 241 -9- resin binders are particularly suitable which are
so- l'uble in aqueous or alcoholic solvent suystens, if appro- priate with
an addition of acid or alkali. For physiologi- cal and safety reasons,

Faromatic or aliphatic, highly inflamrabl e solvents are to be rejected.
- Advant ageous resi ﬁebmdlemd@rse & @ hp ot tewl & 16 udsi tatsbs Wi dh Gafd Vs ¥ OUpS

Conterind S0 ub bt i 2htBLbng SPTRLERSL LS R0 AAIRPESIE L G papro-
groups. Preferablpriatgiwith n@rer@dduttpmltgh acidl omnbbral far é‘msq:hysxcrihaegl -
these are partic I e | é%E?HHE% (ﬂggﬂ

sol vent syst emns. uééi y%e?%fég ﬂ&%§|dﬂ?%¢%€%%qgén used part Jparly
successful |y smcbn Hﬁ@m¥B ?h%okﬁg%ﬁ%ea%ﬁ §9 ke Zeiegedip Advant aganus

resin binders are high-molecular substances which carry
o groups conferring solubility in alkali. Examples of such
groups are acid anhydride, carboxyl, phenol, sulfonic
acid, sulfonamide and sulfonimide groups. Preferably,
resin binders with high acid numbers are used, since
these are particularly readily, soluble in alkaline-
aqueous-alcoholic solvent systems. Copolymers with
anhydride groups can be used particularly successfully
since, due to the absence of free acid groups, the con-
ductivity of the photoconductive layer in the dark is

low, in spite of good solubility in alkali.

Copolymers of styrené and maleic acid anhydride, and also
phenolic resins or reaction products of polymers contai-

' ning hydroxyl gropus with sulfonquisocyanates according
to European Patent 0,048,876 (corresponding to U.S.
Patent 4,387,151) are very particularly suitable.

As the sensitizing dyes which represent dyes which are
soluble or dispersible in organic solvents or represent
pigments, those are employed which have also been used
hitherto for this purpose. Suitable sensitizers are known
from, for example, Belgian Patent 558,078 or German
Patent 2,526,720, corresponding to U.S. Patent 4,063,948.
Suitable pigments, such as phthalocyanines, azo pigments,
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o U S Patent 4,387,151) are very particulablgszué% bl e.
dyes which represent dyes which are sol ubl e*o i
nts or represent pignents, those are enployed which have
itherto for this purpose._qutgble sensitizers are known
e, Belgian Patent 558,078 or German Patent 2,526, 720,

U S. Patent 4,063,948. Suitable pignents, such as

azo pignents, 0 157 241 - 10 - disazo pignents,

As

rsible

S, quinacridone pignents and benzi m dazol e pignents are to
anple, in German Patent 2,904,183, corresponding to British

0..001 to 1.9
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ayer can codtain conventiona )
sent in small amounts of about 0,001 to 1 %, and the

- pigments are present, depending on the case , in quan-

tities of up to 50 %, relative to the photoconductor
fraction.

The layer thickness of the photoconductive layer can be
up to about 50 um. Preferably, it is within the range
from about 2 to 10 um.

The photoconductive layer can contain conventional addi-
tivies, such as flow leveling agents and plasticizers
and/or adhesion promoters between the layer support and
the photoconductive layer, in order to improve the sur-
face structure, the flexibility and the adhesion.

The light-sensitive covering layer which contains at
least one photochemically reactive compound is described
below. |

In the case where this is a compound or a combination of
compounds, the solublity of which in alkaline-aqueous
and/or alcoholic solvent systems is increased by actinic
radiation, that is to say where the provision of a posi-
tively working covering layer is ensured, the light-
sensitive compound is applied alone or in combination
with a soluble resin to the photoconductive layer.
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tivies, such as flow | eveling agents and plasticizers and/ or adhesion
pronoters between the |ayer support and the photoconductive layer, in order
to ﬁaﬁrove the sur- face structure, the flexibility and the adhesion. The
light-sensitive covering layer which contains at |east one photochenically do
reactive conpound is described below In the case where this |¢ iﬁf und
or a conbination of conpounds, the solublity of which in al kalTn aﬁg
and/ or alcoholic solvent systens is increased by actinic radiation, that is
to say where the provision of a posi- tivelywarking covering Iayer S
ensured, the light- sensitive conpound is applled al one or in conbination
Mﬁtﬁ“ﬁ soluble resin to the photoconductive | ayer. 0 157 241 - 11 - For
exanmpl e, o-qui none-di azi des, such as are described, for exanple, in Gernman
~Patent -1, 447, 008, correspondlng to British Patent 996, 315, can be used as
it he Ilght- sen5|t|ve conpounds. It is also possible to use

radi-ation-depol yriox seaztﬁmaplmmo-rxpuhdme}rdimid& FRuch s gne pbssgr ibade

conpositions are t ors &ﬂﬂﬂ{ p

- least one CGOC bjis)% gcan b Vﬁ’%ﬂ%&\; gﬁ%ﬁ 4 aoécaloé]ieésﬂcf}%@%h
forms a strong adb¥i Bish r?%@ﬁfaﬁl%‘%ﬁaﬂoﬁ» |¢arad1ﬁr d{ﬁ‘ﬁ?chtaas @%Lﬁltﬁ'tﬁ'e bi nder,
~as described in Eggﬁg{h{&glégﬁgo&%ggnm es of suitable acid-cleavable

conpounds are nononeric or
It is also possible to use radiation-depolymerisable com~
pounds or resins.

For this purpose, those compositions are suitable, for
example, which contain a polymer with at least one C-0-C
bond, which can be cleaved by acid, and a compound which
~ forms a strong acid on irradiation and, if appropriate, a

suitable binder, as described in EP-A 0,082,463, Examples
of suitable acid-cleavable compounds are monomeric or
polymeric orthocarboxylic acid derivatives, specifically
an ester thereof, monomeric or polymeric acetals, enol
ethers or N-acyliminocarbonates or mixtures thereof. As
the radiation-sensitive components which preferably form
a liberate strong acids, a large number of known compounds

o are suitable, such as, for example diazonium, phospho-
nium, sulfonium and iodonium salts, o-quinone-diazide
sulfochlorides, halogen compounds and metal-organic halo-
gen compounds.

A further material which can be used for positive working
systems contains, as the light-sensitive compound, a co-
polymer of styrene and maleic acid or maleic acid anhy-
dride, which is wholly or partially esterified with
o-nitrobenzyl alcohol. An additional binder is not abso-
lutely necessary.

Suitable alkali-soluble binders are the binders described



pol yneric orthocarboxylic acid derivatives, specifically an ester thereof,
mononeric or polyneric acetals, enol ethers or N-acylim nocarbonates or

m xduwes thereof. As the radiation-sensitive conponents which preferably .
forma liberate strong acids, a |arge nunber of known conmpounds are 3
sui tabl e, such as, for exanple diazonium phospho- nium suld‘ qg’f? qnd
I odoni um salts, o0-quinone-diazide sul fochl orides, hal ogen co s and

nmet al - organi ¢ hal o- gen conpounds. A further material which can be used for
positive working systens contains, as the liyght-sensitive conpound, a. co-
pol yner of styrene and mal eic acid or nalelc acid anhy.- dride, which is
wholly or partially esterified with o-nitrobenzyl alcohol. An additional

bi nder is not abso- lutely necessary. Suitable al kali-soluble binders are

- the binders described 0 157 241 - 12 - above for the photoconductive
“layer, in a quantity of about 50 to 85 % by weight of the light-sensitive
covering | ayer. H®vyodidn whevphatogdndylttisendiayiere, daovex iqm}dtaiy:gr afs

_applied in a qualrﬁﬂoélt{ _ﬂ) @J% i)b& %%%%tg/@ cHP'4 Jeo a layer

t hi ckness of abo Y fron1a ut 1 to out 25
[err]. In the caROwsring QR&ewnrklng covering |layer, the Iatter
- contains a conpound or a conblnatlon of conpounds t he solubility of which

i n al kal i ne-aqueqQys and/.or
4 (¥he p031t1ve-work1ng light-sensitive covering layer is

applied in a quantitiy of about 0.1 to 50 g/m , corres-
C ponding to a layer thickness of about 0.1 to 50 pm, pre-
~ ferably from about 1 to about 25 um.
In the case of a negative-working covering layer, the
latter contains a compound or a combination of compounds,
the solubility of which in alkaline-aqueous and/or alco-
holic solvent systems is reduced on actinic irradiation.
This light-sensitive layer can additionally contain al-
kali-soluble binders.

Examples of suitable light-sensitive compounds are diazo-

nium salt polycondensation products, such as are obtained,

for example, by reacting diphenylamine-4-diazonium salts
Ao with aldehydes, preferably with formaldehyde.

Preferably, cocondensates are used which, in addition to
diazonium salt units, also contain other units which are
not light-sensitive and which are derived from compounds
capable of condensation, in particular aromatic amines,
phenols, phenol ethers, aromatic thioethers, aromatic
hydfocarbons, aromatic heterocyclic compounds and orga-
nic acid amides. Such condensation products are described
in German Offenlegungsschrift 2,024,244, corresponding to
British Patent 1,312,925. Those diazonium salt polycon-



holic solvent systens is reduced on actinic irradiation. This
| ight-sensitive |layer can additionally contain al- kali-soluble binders.
Examples of suitable |ight-sensitive conpounds are diazo- nium salt
pol ycondensati on products, such as are obtained, for exanple by reacting 3
di phenyl am ne-4-di azonium salts w th al dehydes, preferably §9 Py Jo
for mal dehyde. Preferably, cocondensates are used which, in ad tléﬂ to
diazoniumsalt units, also contain other units which are not
l'ight-sensitive and which are derived fromygonpounds capabl e of
condensation, in particular aromatic am nes,” phenols, phenol ethers,
ar-ogatic thioethers, aromati c hydrocarbons, aromatic heterocyclic conpounds
and orga- nic acid am des. Such condensation products are described in
German O f enl egungsschrift 2,024,244, corresponding to British Patent
+ 1,312,925. Those di azonium salt pol ycon- 0 157 241 - 13 - densation
products descri bﬁmsaru@er mcﬁ)‘dmldegmmedsom iGdrm&n?EEféMegmgrsespondi ng
to U S. Patent SO it I I| ht -
SR G I pheo il e Wiy S g

sensitive compodn Cular “or Iecu ‘ar® or anlc aci des, but

in particular | dwhid .él‘Jm Ararg @dﬁtq (Sulé:ahi@-c&'mnﬂhm’s sitiitetp leodight -at

least two azi do RS ve arié“lb RPNy Hi% h-molecular
4,4' -di azi do-sti |l bene, 4 4" - |a2|do sti1 | bene-

2 dISU|f0nI acid
4. 4" -di azi do- bOFEAMHE Arddes 4 bufi 40 RArhL %ﬁ’&a&t REoatic
Furt her exanpl exaAId tdumptiindss which Wﬂﬂ&mweﬁm azido groups.

Examples of suitable compounds are 4,4'-diazido-stilbene,
4,4'-diazido-stilbene~2,2"'-disulfonic acid, 4,4'-diazido~
benzophenone, 4,4'-diazido-diphenylmethane and others,

A

Further examples are the azidostyryl compounds mentioned
in British Patent 790,131, the azido-imidazolyl compounds
mentioned in German Patent 950,618, corresponding to Bri-
tish Patent 765,909, and the diazido stilbene compounds
mentioned in U.S. Patent 2,848,328.

The negative-working covering layers according to the
invention contain in general 5 to 90, preferably 20 to
70, per cent by weight of diazonium or azido compounds
and 95 to 10 %, preferably 80 to 30 %, of an alkali-

o soluble or swellable binder. Examples of suitable binders
are the polymers described for the photoconductor layer.

To stabilize the light-sensitive diazonium salt or azido
compounds, it is advantageous to add a compound having
acidic character. Particularly suitable acids are phospho-
ric and phosphonic acids.

Furthermore, additives, such as plasticizers, adhesion
promoters, surface-active substances, dyes, pigments,
color formers and small quantities of other resins can be



in British Patent 790, 131, the azi do-im dazolyl conmpounds nentioned in

German Patent 950,618, corresponding to Bri- tish Patent 765,909, and the

di aA.do stil bene conpounds nentioned in U S. Patent 2,848, 328. The - -
negati ve-wor ki ng covering layers according to the invention contain in 39

.general 5 to 90, preferably 20 to 70, per cent by weight of m or

azi do conpounds and 95 to 10 % preferably 80 to 30 % of ar 1 154

sol ubl e or swellabl e binder. Exanples of suitable bi nders are the pol ymer s
descri bed for the photoconductor |ayer. ZﬁblLize the light-sensitive

~di azonium salt or azido conmpounds, it is adva tageous to add a conpound

hawipg acidic character. Particularly suitable acids are phospho- ric and
phosphoni ¢ acids. Furthernore, additives, such as plasticizers, adhesion

_pronoters, surface-active substances, dyes, pignents, color forners and

“~small quantities of other resins can be 0 157 241 - 14 - added to the

l'ight-sensitive radﬁeue&a ﬂm:rlig&ﬂt-aé:mﬁtifﬁ i herd ot -denSiddd/ abeans | ng
| ayer. These al so.in- for examl e, condens nelaqhﬂflfornaldehyde

resins which facitqk a'itée h’eﬁ%‘l PUst=lfR | RS THe
these additives dehedel, ofor hexawplsagerhdarsd et oxielmnedeﬁcntmaistelbdet aken

here to ensure t ﬁﬁ&kﬁj t h f
"phot oconducti ve pr ert‘efl es o e aifér%tnéég%e atnlo%ol%peﬁﬁﬁé 11"=lrté;‘arc€:t i on

during the quantlty of these additives depend on the env1saged

field of use.

Ao
Care must be taken here to ensure that the added substan-
ces neither affect the photoconductive properties of the
arrangement nor impede the light reaction during the
actinic irradiatiom.

In addition, the covering layer may contain dyes or
pigments which are able to increase the layer strength
and enhance the contrast after irradiation. Dyes, such as
are listed, for example, in U.S. Patents 3,218,167 and
3,884,693, are suitable. Victoria Pure Blue FGA

(C.I. Basic Blue 81), Victoria Pure Blue (C.I1. 44,045),
Rhodamines and Orasol Blue GN are particularly .suitable,

‘The image contrast after irradiation can be enhanced by
the addition of Metanil Yellow (C.I. 13,065) or phenyl-
azodiphenylamine.

However, photopolymerizable compositions can also be used
for the light-sensitive, negative-working layer. Such
compositions as a rule contain binders, one or more
addition-polymerizable compounds and a photopolymeriza-
tion initiator. "



actinic irradiation. In addition, the covering |ayer may contain dyes or

pi gnents which are able to increase the |ayer strength and enhance the
contast after irradiation. Dyes, such as are listed, for exanple, in US.
Patents 3,218,167 and 3,884,693, are suitable. Victoria Pure Blue FGA (C | &) -
Basic Blue 81), Victoria Pure Blue (C |. 44,045), Rhodaninea ?gg %%?sol -
Blue GN are particularly suitable. The imge contrast after”i d I on can

be enhanced by the addition of Metanil Yellow (C. 1. 13,065) or phenyl -

azodi phenyl am ne. However, photopolyneringhg conpositions can al so be used
for t+he light-sensitive, negative-working |ayer. Such conpositions as a
ruldg_contai n binders, one or nore addition-polynerizable conpounds and a

phot opol yneri za- tion initiator. 0 157 241 - 15 - Exanples of suitable

bi nders are nethyl acrylate or nethyl methacrylate/acrylic or nmethacrylic

% acid copoly- ners, benzyl acrylate.or benzylnethacrylate/acrylic or

met hacrylic aci dEgapplLyseos, sitbapleabintiete areb@sziyl acrylate or

halfoesters or HAPPRERPRRaGFY LR FIRErREY B bR ERRRRY R ALY SRBRYE S

terpol yners of ameybicbenzybtharylite aci Ueneylmathatkylabte/gtuydioror

- alkyl methacryl at georRRdryh D¥! 2B8E8t BLE6E4RLLE, CbaALY1CARPy1h¥EEEE benzyl-
methacrylate/itaconic acid copolymers, styrene/itaco-
nic acid copolymers, half-esters or half-amides of

L styrene/maleic acid anhydride copolymers, terpolymers of
acrylic or methacrylic acid/styrene/alkyl acrylate or
alkylmethacrylate, and vinyl acetate/crotonic acid copo-
lymers.

Compounds with one, and preferably with several, unsa-
turated groups are suitable as addition-polymerizable
monomers. Preferred examples are ethylene glycol diacry-
late and dimethacrylate, polyethylene glycol diacrylate
and dimethacrylate, trimethylolethane triacrylate and
trimethacrylate, trimethylolpropane triacrylate and tri-
methacrylate, neopentyl glycol diacrylate and dimethacry-
late, pentaerythritol or dipentaerythritol tri-, tetra-

&.; or hexa-acrylate or -methacrylate and epoxydi-acrylate or
-methacrylate, oligo-acrylates (Japanese Published Appli-
cation 7,361/77) and acrylic urethane resins or'acrylic
urethane oligomers (Japanese Published Application
41,708/73).

Examples of suitable photopolymerization initiators are
vicinal polyketaldonyl compounds (U.S. Patent 2,367,660),
a-carbonyl compounds (U.S. Patents 2,367,661 and
2,367,670), acyloin ethers (U.S. Patent 2,448,828), aro-
matic acyloin compounds which are substituted with an a-
hydrocarbon (U.S. Patent 2,722,512), polynuclear quirnone



Conpounds with one, and preferably with several, unsa- turated groups are

suitabl e as addition-polynerizable nonomers. Preferred exanples are

etﬂ&béne_glycol diacry- |l ate and di net hacryl ate, polyethyl ene glycol

di acryl ate and di nmet hacryl ate, trinethylolethane triacrylate and

trimethacrylate, trinethylol propane triacrylate and tri- tﬁﬁsrﬁ%gte

neopentyl glycol diacrylate and dinethacry.- |ate, pentaemﬁ

di pentaerythritol tri-, tetra- or hexa-acrylate or -nmethacrylate and

epoxxdl acrylate or -nethacryl ate, oligo- aq@ylates (Japanese Publi shed

ApplT-- cation 7,361/ 77) and acrylic urethane resins or acrylic urethane

oﬁﬂgjners (Japanese Publ i shed Application 41,708/ 73). Exanples of suitable

phot opol yneri zation initiators are vicinal polyketal donyl conpounds (U.S.

~ Patent 2,367,660), [err]-carbonyl conpounds (U.S. Patents 2,367,661 and

“ 2,367,670), acyloin ethers (U S. Patent 2,448,828), aro- matic acyloin
conpounds)mhlcﬁldﬂmpdnﬂﬁﬁlauuSﬂjRuﬂdnﬁy1SQOAMMdmﬂtamMOQ,@B1S7SBatembmbl-
2,722,512 po | 1 Pat ent s

3 046, 127 and 2 GAETRh ¥ i1y it dE dimky; i BrdiRohidyn 07

p- am nophenyl kétej:m;le( IBS.Pd’taé:retnB 33&%6'5)”@@@1@‘1@@@@%&%@@8

- (Japanese Publ i IS(Ig%cebno (‘p’:ﬁﬂﬁ%t{& -"_‘\#?ﬂ@a’tll?ﬁi‘w 1329963 , benzothiazole

conmpounds/tri ha tr|a2| ounds (‘Japa- nese Lai d- Open
~ Application 74, W‘é’rﬁ!}/ g compeynggs (Japa-

COVreSpondlrE]t(héééSLéﬁﬂiﬂﬁen Applicatlon 74,887/79 and German Offenle-
A gungsschrift 3,038,605, correspondlng to U.S. Patent
4,421,844) ,and acridine and phenazine compounds (U.S.
- patent 3,751,259).

Thermal'polymerization inhibitors, such as are known from
German Offenlegungsschrift 3,310,804, corresponding to

- GB-A 2,121,201, such as hydroquinone, benzoquinone or p-
methoxyphenol, are preferably used in addition to the
matérials ﬁentioned. In some cases, dyes, pigments or pH
'indicatofs can also be added in order to increase the

' image contrast.

. The tickness of the negative-working covering layer can
xzf | vary within wide limits and can assume values within the
range from 0.1 to 50 pm. If diazonium salt'polyconden-
sates are used, thicknesses of about 0.2 to 3 um will in
general be selected and, if photopolymerizable compo-
are used thicknesses in the range from about 5 to 50 um
will be selected.

The light-sensitive covering layer used can also be a
material which - depending on the processing method - is
positive~ or negétive-working. Such a process and a.

= corresponding material are described, for example, in
EP-A 0,082,463.



4, 844);and'acridine and phenazi.ne conpounds (U.S. patent 3,751,259).
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O fénl egungsschrift 3,310,804, corresponding to GB-A 2,121,201, such as

hydr oqui none, benzoqui none or p- nethoxyphenol, are preferably used in4<

~addition to the materials nentioned. In some cases, dyes, [@ gifghtlor pH

i ndi.cators can al so be added in order to increase the inmge contrast. .The

‘tickness of- the negative-working covering |ayer can vary within wide limts

- and can_assunme values within the range fromMD.4 to 50 pm |f diazoniumsalt
: po@ﬁ}onden-'sates are used, thicknesses of about 0.2 to 3 [err] will in

. .gel
in the:range fromabout 5 to 50 [err] will be selected. The light-sensitive

al- be sel ected and, if photopol ymerizabl e conpo- are used, thicknesses

_covering Iayerhugﬁd phﬂté&dﬁd&ﬁthém&daﬁfﬁgV&éﬁﬁif ahg&ﬂuﬁ:up(nhéfkayer
% processing nmethod - is.positjve:.or ne | ve- wgr Ki ng. ch, a pr.ocess .and a
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0 157 241 - 17 -dipminhoovceprapinge coating can be applied to the |ayer

~support in accordance with the known nethods, by coating, dipping or

© spraying. The Iifﬁﬁ:Sgnsitive covering layer js preferab
_ e . e

appl i ed
light-sensitive covering layer is prefgriﬁiy applied

- by lamination or spraying, in order to avoid damage to
. the photoconductive layer.

Lamination can be carried out by means of a commercially
~ available laminator. In this case, the light-sensitive
layer is first applied to a temporary support, for

example a polyester film of 20 to 50 pm thickness, by

coating, dipping or spraying, and is transferred from
- this temporary support to the photoconductive layer by
applying'pressure and heat. The temporary support can be
readily removed immediately after cooling, or only before
processing of the material.

If the light-sensitive covering layer is applied by
spraying, the solvent composition and the coating con-

N ditions must be selected such that the photoconductor
layer is not incipiently dissolved and a uniform, con-
tinuous filwm is formed.

I1f the covering layer is applied by coating, this is done
by curtain-coating; since mixing of the two layers can-
not be excluded if spin-coating or related methods are
used. '

The layer support used can be all the materials known for
this purpose, such as, for example, aluminum, zinc, mag-



by |am nation or spraying, in order to avoid danmage to the photoconductive
| ayer; ‘Lam nation can be carried out by neans of a commercially avail able
lamnator. In this case, the light-sensitive layer is first applied to a
tenporary support, for exanple a polyester filmof 20 to 50 [err] AN
t hi ckness, by coating, dipping or spraying, and is transfleq§fW5H?this
tenporary support to the photoconductive |ayer by applying préssure and
heat. The tenporary support can be readily renoved i mediately after
cooling, or only before processing of the ngferial. If the light-sensitive
coveying layer.is applied by sprayi ng, the solvent conposition and the
cokéyng con- ditions nust be selected such that the photoconductor |ayer is
not~incipiently dissolved and a uniform con- tinuous filmis formed. If
the covering layer i's applied by coating, this is done by curtain-coating,

i since mixing of the two |ayers can- not be excluded if spin-coating or

rel at ed net hods rexssiwms,ecchrdnd dmayosr capgear tp edeab ,c thebsuatflacdse afntwirdickd s

- known for this STl | i A - 0 157
241 -18- nesi umm%: (r)r(?)aﬁfeum or @peégaﬁggﬁ ﬁgslsﬁ]]r acelslz"o%%v\hqgé%uclgns “have

been pretreat ed PEAMIGISo FHiatnlds Addmee|qfy|epdd Wassudirdradisoh aed lngliose of
cel l'ul ose hydratgietdttd Wi AAIAEE RityaRlddl Tt iRE hddPARRIen\Hed- has

been. - _

een-ren o dered superficially hydrophilic and electrically conduc-
tive or plastic films as well as composite materials of
W] paper or film and metal can also be used. Multi-metal

support materialiiSUalso suitable.

The preferred support material used for printing forms is
‘mechanically or electrochemically roughénéd aluminum
which may have been provided with a superficial oxide
layér and posttreated with substances which render it
hydrophilic, such as polyvinylphosphonic acid.

For the production of pfinted circuits, metallized plastic
‘supports in the form of sheets or boards are used, in
which case the metal layer can be applied by vapor depo-
? sition, lamination or by chemical deposition or electro-
3—5 deposition. In this case; the support surface laid bare
by decoating is etched or reinforced by electroplating in
these areas.

The invention also relates to a process for the prodﬁc«
tion of a printing form or printed circuit by electropho-
tographic means, in which a recording material composed
of an elcetrically conductive layer support and a photo-~
conductive layer system located thereon is electrostati-
- cally charged and exposed imagewise, and the resulting
charge image is rendered visible by means of a finely
particulate toner and subsequently the whole area is



dered superficially hydrophilic and electrically conduc- tive or plastic
fi Kng as well as conposite materials of paper or filmand netal can also be
used. . Mul-ti-netal support material is also suitable. The preferred support
material used for printing forms is mechanically or electrochemcally

‘roughened al un num whi ch may have been provided with a supa6f1$ ai $xi de 44

| ayer- and posttreated with substances which render it hydroph
pol yvi nyl phosphoni ¢ acid. For the production of printed circuits,
metal | ized plastic supports in the formof g$heets or boards are used in
whisgh case the nmetal |ayer can be applied by vapor depo- sition, Ian1nat|on
or} chenmical deposition or electro- deposition. In this case, the support
surface l'aid bare by decoating is etched or reinforced by electroplating in
t hese areas. The invention also relates to a process for the produc.- tion

such as

¥ of a printing formor printed circuit by el ectropho- tographic neans, in

whi-ch a recor di ngubjieetedl teoapoirilc of adhationt andathen conddecoaeingycfhe
support and a phﬁ&e gngd {;ngéaxsingysgsntﬁgcgaaséowﬁiseewé layer

el ectrostati - ar e expose ew s e _resul tlng char ge
i mage is rendereﬂY%FGmbI@ @guh%an%aﬁ¢rawh;ﬁhtyaﬁaﬁevéﬁwaéef¥@%eF QneMpP-

subsequently thepuhel e18r8dmpésed OFf 187pRItocoduct £l €64€0ng Oaddta ni C
radi ati on-and then 10 decoat | ng The process conprises 3lfgérentlgked b
phot oconduct i ve fh% hf-sensitiveé covering layer whic v
' '~ actinic radiation with respect to its solubility. As
(U | desired, those areas of the light-sensitive covering
: ' " layer which are not covered by toner are dissolved away
together with the photoconductive layer constituents
located below or those areas of the light-sensitive
covering layer which are covered by toner are dissolved
" away togther with the photoconductive layer constituents
located beldw,_depending on whether a positive or a nega-
tive reproduction is intended.

The'process according to the invention is shown in prin-
- ciple in a diagrammatic representation in the attached
figures.

— . In Figure A, the recording material according to the
invention is shown, where 1 is the photoconductive layer,
2 is the light-sensitive covering layer and 3 is the
layer support, here shown as a metal plate. As indicated
in Figure L, however,'it can also represent, for example,
a film or plastic sheet 7 which is provided with an
electrically conductive layer 3. An organic photoconduc-
tor is preferably used in the photoconductive layer 1.
The light-sensitive covering layer contains at least one
compound'which confers solubility in the particular
decoating agent on irradiation, or at least one compound



systen1 a doubl e | ayer -which, as reviewed. fromthe sup- port, is. conposed
a jphot oconducti ve coating and a |'ight-sensitive covering | ayer mhlcrz
dlf érentiated by actinic radiation with respect to its solubility. As
desired, ‘those areas of the light-sensitive covering |ayer which are. not
covered by toner are dissolved away together with the phot oOohBRclate | ayer
constituents |ocated bel ow or those areas of the light-sensitive covering
| ayer which are covered by toner are dissolved away togther with the
photoconductlve | ayer constituents |ocated B8l ow, dependi ng on whether a
posidive or a nega- tive reproduction is i nt ended.  The process according to
th@;xnventlon is shown.in prin- ciple in a dlagrannatlc representation in
the“attached figures. In Figure A the recording material according to the
i-nvention is shown, where 1 is the phot oconductive layer, 2 is the
| i ght - sensitive covering Iayer and 3 is the layer support, here shown as a
metal plate. As indicated in Figure L, however, ‘it can-aISo represent, for
exanpl e, a fil mwhiphasonfeshednsalubithtysipr thiedpdruichlan deecatingl |y

conducti ve | ayer genénoﬁrgﬁghglggggﬁconduc- tor is preferably used-in the
phot oconduct i ve ? yer l'1ght-sensitive covering |ayer contains at

| east. one conpound which confers solubility in.the particular decoating
‘agent on irradi aFigareoB @llheeshtesetheneleblrostArib7cB4tge, 2Benerated,

for example, by corona-charging, of the recordlng mate-
‘rial accordlng to the invention, which charge, as shown,
can ‘be negative or positive. Figure C diagrammatically
shows the imagewise exposure (h : vy) of the charged
material, which exposure can be effected by a lens system
by projection or directly_by means of laser beams. Figure
D illustrates how the resulting éharge-image is rendered
visible by means of an electrostatic developer. This can
be carried out either with a liquid developer or with a
dry developer. A toner of opposite charge can be used, as
shown here, but the image can also be rendered visible by
reversal-develdpment with a toner charged in the same
sense as the electrostatic charge. The toner image 6
_ formed can be fixed by the process according to the in-
Q_; , _ vention, that is to say baked or consolidated by sqlvent
vapors. Preferably, however, because of the subsequent
removal of the toner image, it is advantageous not to fix
the toneriimage and mereiy to leave it in the developed
state,,corresponding to the existing electrostatic and
adhesive forces. ' o

Figufes E and F illustrate the iradiation with actinic
light (h-vz). For'example, metal halide/mercury wvapor
lamps, which emit a high spectral fraction in the near
ultraviolet region, are suitable for this purpose.



mhlch confers |nsolub|I|ty in the particul ar decoating agent on

dlatlon Figure Billustrates the electrostatic charge, generated, for
exa | e, by corona-charging, of the recording mate- rial according to the .
i nvention, which charge, as shown, can be negative or positive. Figure ctv
di agrammatically shows the i magew se exposure (h.[err]) of the charged
mat eri al, which exposure can be effected by a |l ens system by projection or
directly by neans of |aser beans.' Figure Dillustrates ho® 015 2&4ulting
charge image is rendered visible by neans of an el ectrostatic devel oper.
Thi-g, can be carried out either with a liquid developer or with a dry
de&Z}oper A toner of opposite charge cam Bd wsed, as shown here, but the
i mage can al so be rendered visible by reversal developnent with a toner
charged in the same sense as the electrostatic charge. The toner inmage 6
formed can be fixed by the process according to the in- vention, that is to
say baked or consolidated by solvent vapors. Preferably, however, because
of the-subsequegéﬁrenn t oner t ageous not to fix

f the va
Phe toner i mgethRuTRgratatioh GabeoErven Dhe theyBREpDATGy aLat &0
correspondi ng t verhéngxichei ageabeét nost abveraddbyditesievre ihtoceébe Bbdubde E

and Filiustratgelpe | padeatl 08 MeLEng b ubi AN knth akRLE] b pESknekRE! o

met al hal i de/ nercury’va ectra raction in
the near ultr avnctepowegednbYat@ngmt abpesisiven P§°§GS|§0§6$U1tSOU!B§?T’2$1

and a negative process results under H.
U
Figure G illustrates the printing plate freed from toner
according to E, and Figure H illustrates the printing
plate freed from toner according to F, and these plates
are then subjected to the decoating process. The com-
position of suitable decoating solutions is known per se
from German Patent 1,117,391 corresponding to British
Patent 944,126. As decoating solutions suitable for the
present process, alcohol mixtures are used to which al-
kali is added in the form of sodium metasilicate or etha-
nolamine, Préferably, a decoating agent which represents
an alkaline-aqueous solution, which may contain a wetting
agent, is used for dissolving away. If possible, the
toner removed can be re-used. The removal of toner and
the decoating can also take place in one step, and this
is preferred, The layer constituents remaining after the
decoating process, that is to say after dissolving away,
can be subjected to thermal post-curing. This results in
the finished printing forms according to Figure I or K
respectively, as positive or negatiVe printing plates.

In the case where the support, as mentioned at the out-
set, is composed of a metalized plastic plate 3,7, the
material according to Figure I can be subjected to



-21-_ The irradiation can serve, on the one hand, for con- verting the areas
4 Qggicovered by toner into the soluble state, or for rendering insoluble

the™areas 5 which are not covered by toner; a positive process results A

under G and a negative process results under H Figure Gillustrates the
printing plate freed fromtoner according to E, and Figurﬁbqgiléﬁ;rates
the printing plate freed fromtoner according to F, and thes |“at'es are
t hen subjected to the decoating process. The com position of suitable
decoating solutions is known per se from man Patent 1,117,391
cortesponding to British Patent 944, 126. decoating solutions suitable
f or.t he present process, alcohol mixtures are used to which al- kali is
addéd in the formof sodiumnetasilicate or etha- nolamine. Preferably, a
decoating agent which represents an al kal i ne-aqueous sol ution, which my
contain a wetting agent, is used for dissolving away. |If possible, the
toner renmoved Gafehing o-wifd¥bbyl hthd erangl iagdeoredpaet thie tine arddoy: ey

al so take place in one step,. and this | referred. The, | ayer constituents
remai ni ng aftertd tﬁe“b%‘&%‘gt' W s's,Aif% 4%1:3(%“% F SR IER \ﬂ%g
away, can be sulfjectembimingd)eraypdr poortscitruent.s ,Th prisgsiad sciireuie fini shed
printing forns ' | I p ' , RRSiddiveg or
negative print i%&%gﬁ%.Efnﬁt%{regalébqv#eﬁrfeﬁshﬁ%ép«%ogi ,&ges nenétﬂl‘lofled at
the out- set, iaceurpoietofFiguns d ica planthe pihiected tq an mkegtes-
according to Figideidg Bt RC IS dsed metal areas can thus be

o : reinforced by electroplating, with application of a

further metal layer 8, as shown in Figure I,. After

stripping, a finished circuit board , is obtained.

Process steps corresponding to these shown, starting from
a material I, can also be carried out with a material as
shown under Figure K.

According to the invention, it is also possible, when
using an appropriate material for the Iight-sensitive
covering layer, to adjust a positive-working material to
negative-working, if required, by inserting further pro-
cess steps, such as heating and repeated irradiation.

The process according to the invention has the following
advantages:

Due to the high light sensitivity of the electrophoto-
graphic double-layer system, the imagewise exposure can
be effected by projection of the image original or also
directly by a laser of, for example, low power. In the
case of projedtion exposure, any desired number of
printing plates or circuit images can be produced from
one original, without the latter coming into contact with



0 157 241 - 22 - etching, whereby the netal image exposed by the decoating
is removed (Figure L). After detachnent (stripping) of the remaining |ayer
constituents, a printed circuit according to Figure [err] results. Fbmevg}f
the material according to Figure | can also be subjected to an electro-
pl ati ng bath and the exposed netal areas can thus be reinfpor i%?

el ectroplating, with application of a further nmetal |ayer 3, as sShown in
Figure [err]. After stripping, a finished circuit board 2 is obtained.
Process steps corresponding to these shawmggstarting froma material |, can
al so be carried out wwth a material as shown under Figure K According to

t He-d nvention, it is also possible, when using an appropriate material for
the'light-sensitive covering layer, to adjust a positive-working materi al
to negative-working, if required, by inserting further pro- cess steps,
such as heating and repeated irradiation. The process according to the

i nvention has ttthe floi ghow sepsiciare agter k. tThe rigipel iightthersfareity

of the elect ro%%‘utgmcf fﬁ’%sﬁv@é’ﬁ system the imagew se exposure

can be effecte projection o e rnmage original or also directly by a
| aser of, for exanple, |low power. In the case of projection exposure, any

desired nunber pf 4 iddt NGrd HESedNardy red!i £1 NBHE St Sifdy Dind O Precghdddm

one original, Winal AR dsTafitll Wedns O fil ESter " ddsk can there-
fore, in a simple manner, be corrected or completely

iﬁ,. : removed before or during decoating. There is therefore nc

interference, due to the presence of toner, with pro-
cessing steps carried out later and, in particular, the
problem of "toner run-off" at the start of printing,
known from conventional electrophotographic printing pla-

tes with a fixed toner image, does not arise.

A further advantage is that the toner image is produced
directly on the light-sensitive covering layer. When the
whole area is irradiated, there are therefore no un-
controlled halations, such as are frequently the case,
when the film originals are used, due to air occlusions
between the film and the light-sensitive layer. The irra-
o diation can therefore.be carried out without the use of a
vacuum printing frame, that is to say even during the
transport of the plate, and this gives a time saving.

A coloring of the light-sensitive covering layer produces
a color change directly during the irradiation, is that
irradiated plates and not yet irradiated plates can be
distinguished even if the toner image has already been re-
moved. In addition, the image areas can be distinguished
from the non-image areas.

The reproduction of tonal values in halftone originals



0 157 241 - 23 - the light-sensitive material. The original is therefore

noRﬁ%ubjected to any wear. It is not even necessary to fix the toner inage
protuced by el ectrophot ographi c nmeans. The toner nask can there- fore,gﬁp a
si npl e manner, be corrected or conpletely renoved before or during '
decoating. There is therefore no interference, due to the(pﬁ%ﬁﬁ q of
toner, with pro- cessing steps carried out later and, in particular, the
probl em of "toner run-off" at the start of printing, known from
conventional el ectrophotographic printinggga - tées with a fixed toner

| mege, does not arise. A further advantage is that the toner inmage is
priaguced directly on the light-sensitive covering |ayer. Wen the whol e
area is irradiated, there are therefore no un- controlled hal ati ons, such
as are frequently the case, when the filmoriginals are used, due to air

occl usions between the filmand .the |ight-sensitive layer. The irra-
di ati on can the@aef dree imdf lavendesd byutthe tsedgc ttitem fe tdfe d nradii@bism nting

frame, that is dodiah e UMl &ddim tf:%ﬁﬁ%ﬂvéﬁtiﬁ?ﬁalpgﬁﬁtiw gy s
gives a tine saV|nﬁ. A coloring of the light-sensitive covering |ayer

. | ng ] A
produces a col && Sewarkdng Prdmting tHAGes-adhe iifcrease Ha t9adyi at ed
pl at eshand Inot \Aé.qtubé R Ve Qﬁ':d@é:%t lﬁ:h Q:gigq lﬁ'éﬁsStﬂr?ﬁQ:!ﬂﬂth pvelt iidyg b Eﬁd oner
i mage has alrea een re- no . .In additio e i e _areas can be
50 ngut shed AHSARE FAFINAY B £ompRnsAbast ddu i %8 + onal val ues i n
hal ft one originals
'&“; In decoating by dissolving away, qnly the more readily
soluble non-image areas are removed, and the double-layer
arrangement is fully preserved in the image areas.

It is possible to post-cure the layer areas remaining
after stripping by applying heat, whereby the resistance
of the surface to chemicals or to mechanical stress can be
further improved.

A further special advantage of the process is its ver-
satile applicability, depending on the starting material
and the process steps.

N Thus, a positve-negative reversal can, for example, be
achieved by appropriate charging of the electrophoto-
graphic double layer and toner, by the selection of a
positve- or negative-working covering layer or even a
covering layer which, depending on the processing, alter-
natively works positively or negatively.

Since fixing of the toner image is not necessary, the
charging and the application of toner can be repeated if
required, or the entire process sequence can be carried
out in several cycles with different image originals.



0 157 241 - 24 - can be influenced by the selection of the irradiation
condizti ons, as is known from conventional positive- or negative-working
prifting plates. The increase in tonal value, which occurs in the press in .
of fset printing, can at |least partially be conpensated in this way. In 50
-decoati ng by dissolving away, only the nore readily solubl% q&g—i ge areas
are renoved, and the doubl e-layer arrangenent is fully preservedin the
image-areas. It is possible to post-cure the |layer areas renaining after
stripping by applying heat, whereby the resigstance of the surface to
chemicals or to nechanical stress can be further inproved. A further

speci-al advantage of the process is its ver- satile applicability,

depending on the starting material and the process steps. Thus, a
positve-negative reversal can, for exanple, be achieved by appropriate
charging of the el ectrophoto- graphic double |ayer and toner, by the

sel ection of a fFhe ExempdesnwhdichvE&oldokw ag ec dndrenmdged dperdesrcrd\ben the
covering | ayer Yhieglhnrd9agalign0To! BE AN ARERTIN0 withichic AARIRIOLAP S
positively or negatively. Since fixing of the tdner inmage i s not necessary,

t he chargi ng an§hew@t@pplicati on -of toner can be repeated if required, or

the entire process sequence can be carried out in several cycles with

di fferent image originals.

Exawple 1
s
The following coating solution:
50 parts by weight of a copolymer of styrene and maleic
(p.b.w.) acid anhydride (Scripset ¥ 540,
. Monsato),
42 p.b.w. of 2-vinyl-4-(4'-diethylaminophenyl)~
5-(2"'-chlorphenyl)-oxazole,
0.2 p.b.w. of Rhodamine F¥B (C.I. 45,170),
360 pP.b.w. of ethylene glycol monomethyl
ether,
and
&j 550 p.b.w. of thetrahydrofuran

was applied to an electrochemically roughened and anodi-
cally oxidized, 0.03 mm thick aluminum plate which had
been posttreated with polyvinylphosphonic acid according
to German Offenlegungsschrift 1,621,478 corresponding to
British Patent-1,230,447.

After drying, the layer weight was 3.0 g/m2 . To this
photoconductive layer, a light-sensitive covering layer
of 2.0 g/m2 was applied by spray-coating with the
following solution:



0 157 241 - 25 - The Exanpl es which fol low are intended to describe the

prgsent invention in nore detail, without restricting it thereto.

The=fol | owi ng coating solution: 50 parts by weight of a copolynmer of

styrene and maleic (p.
42 p. b.w

5-(2' -chl or phenyl ) - oxazol e,

45,170), 360 p.b.w
550 p. b.w.

el.ectrochem cal |l y roughened and anodi - ca

b.w.)

acid anhydride (Scripset 540, Mnsato),

of 2-vinyI-4-(4'-diethylaninophenyl)o 15

0.2 p.b.w of Rhodani ne ?:Bzﬂ'; l.

of ethyl ene glycol nononethyl ether, and

of thetrahydrofuran Fas applied to an
y

oxi di zed, 0.03 nmmthick

al*upd num pl ate whi ch had been posttreated with pol yvi nyl phosphoni ¢ acid

according to German O fenl egungsschrift 1,621,478 corresponding to British

Patent 1,230,447. After drying, the layer weight was 3.0 g/n2 . To this

phot oconducti ve | ayer,

0.40

6.00

0.60

0.30
40.00
50.00

a light-sensitive covering layer of 2.0 g/[err] was
applied by spray-@odti ng.biwh ofiethel esvenjfsocatifonnproduét 16t 2ilied 26 -

p.b.w.

p.b.w.

p.b.w.

p.b.w.
p.b.w.
p.b.w.

from 1 mol of 2,3,4-trihydroxybenzophenone
and 3 mol of 1,2-naphthoquinone-2-diazide-
5-sulfonic acid chloride,

of the esterification product obtained
from 1 mol of 2,2'-dihydroxy-1,1"'-dinaph-

_thyl-methane and 2 mol of 1,2-naphthoqui-

none-2-diazide-5-sulfonic acid chloride,
of a cresol-formaldehyde novolak having a
softening point of 120 to 135 °C and a
mean molecular weight of 1,500,

of 1,2-naphthoquinone-2-diazide-~4-sulfonic
acid chloride and

of crysatl violet (C.I. 42,555) in
of ethylene glycol monomethyl ether and
of tetrahydrofuran.

The two-layer combination thus obtained was provided with

a negative charge by means of a corona discharge in a

commercially available machine for the production of

electrophotographic printing forms, and was exposed ima-~

gewise for 20 seconds by projection, and the latent

charge image was developed with a commercially available

electrophotographic dry developer.

Exanple 1

01



0. 8 p.b.w. of the esterification product obtained from1l nol of

2, 4 tri hydroxybenzophenone and 3 nol of 1, 2-napht hoqui none-2-di azi de-

5-sHt fonic acid chloride, 0.40 p.b.w of the esterification product 5
obtained from1 nmol of 2,2'-dihydroxy-1,1'-dinaph- thyl-nmethane and 2 nol

of 1, 2-napht hoqui .- none-2-di azi de-5-sul fonic acid chlori d?z %f)oz[lgrr b.w of
a cresol -formal dehyde novol ak having a softening point of d r] and
a nmean nol ecul ar wei ght of 1,500, 0.60 p.b.w of

1, 2- napht hoqui none- 2- di azi de- 4-sul foni c acigh chl ori de and 0. 30 p. b.w of
crysatl violet (C 1. 42,555) in 40.00 p.b.w of ethylene glycol nononethyl
ether and 50.00 p.b.w. of tetrahydrofuran. The two-layer conbination thus
obtai ned was provided with a negative charge by neans of a corona discharge
in a comercially available nachine for the production of

el ectrophot ographic printing forns, and was exposed i ma- gew se for 20
seconds by proj d&té aril,unmrd.mt hpel d tadt Mttnmpmaedrme/ﬁsvackavlﬂiapactmdhtaed

comercially av Qﬁg;o V. 0 157 241 - 27
- The al um num ﬂﬁ'ﬁ'{{%) t‘foner mv\vgﬂ%aefgq}arqua a]tach'f 1.0 minute
with a 5_kyVnetaI hallde Ianp Finally, a stripper decoatlng solution of
sodium si li - Finally, a stripper decoating solution of sodium sili-

cate, glycerol, water, ethylene glycol and ethanol accor-
ding to European Patent 0,034,317, corresponding to U.S.

E; Patent 4,388,391, was applied to the plate with a cotton
pad. This solution completely dissolved the toner-free
layer constituents of the covering layer, togther with
the photoconductor layer located below. The non-fixed
toner was at the same time washed off the image areas of
the aluminum plate. The layer constituents located below
remained unaffected.

By selecting a correspondingly longer irradiation time, it
was poésible to sharpen the plate, and this led to a more
open reproduction of tonal values. A run of 150,000
- copies was obtained from the plate, and this could be
_ increased to 180,000 by thermal post-curing of the
A remaining layer before printing (5 minutes, 220 °C).

Example 2

A photoconductor layer having a weight of about 4.5 g/m2
was applied to a printing plate support, as described in
Example 1.

To this layer, a light-sensitive coating of the following
composition was applied in such a way that the layer
weight after drying was about 1.5_g/m2:



cate, glycerol, water, ethylene glycol and ethanol accor- ding to European
Patent 0,034,317, corresponding to U.S. Patent 4,388,391, was applied to
thesplate with a cotton pad. This solution conpletely dissolved the
toner-free layer constituents of the covering layer, togther with the 53
phot oconductor |ayer |ocated bel ow. The non-fi xed toner wag j§ t5%1sane
time washed off the imge areas of the alum num plate. The™l r
constituents | ocated bel ow remai ned unaffected. By selecting a
correspondingly longer irradiation tine, _ithpgnas possible to sharpen the
plate, and this led to a nore open reproduction of tonal values. A run of
15Q,/000 copies was obtained fromthe plate, and this could be increased to
180, 000 by thermal post-curing of the reraining |ayer before printing (5

m nutes, 220 'C). Exanple 2 A photoconductor |ayer having a wei ght of about
4.5 g/n2 was applied to a printing plate support, as described in Exanple
1. To this layer97a0l i pghb-.sensift iavdindeati o tafinkele biyorleawitiggc drimas ipt.bamw.
was applied in such a way that < he | . i fte i,n 1.5
g/ ne: 0 157 241 - 28 - 97.E?fp.gb.pv‘\’/. ¥’§f&n§qbig’%§?a%b (%q'ﬁiel‘é %ﬂ?}g@?‘ﬁ%& 11. 3
p.b.w. of a polyvinyl butyral wiedghtgof 76,800 &o 88,§80 with05600 Peb8®.000

with 5.11 p.b.w of proPeny'Sb¥f%Q%beh%@%i%&%h?lpQQb%§BBQQEnQorresponding
to German Auslegungsschrift 2,053,363 or
U.S. Patent 3,732,106),

\ 48.3 p.b.w. of a diazonium salt polycondensation product
prepared from 1 mol of 3-methoxy-diphenyl-~
amine-4-diazonium sulfate and 1 mol of
4,4'-bismethoxydiphenyl ether in 85 %
strength phosphoric acid and isolated as
the mesitylene sulfonate,

4.5 p.b.w. of phosporic acid and
3.5 p.b.w, of Victorian Pure Blue FGA (C.I. Basic
Blue 81) in .
3,500 p.b.w. of ethylene glycol monomethyl ether and
1,035 p.b.w. of tetrahydofuran.

/ As described in Example 1, the double layer thus obtained
was electrostatically charged and exposed, the resulting
charge image was developed with a liquid developer ad-
justed for positive development and then irradiated for 2
minutes under a metal halide lamp of 5 kW power.

To remove the layer constituents with applied toner, an
aqueous solution of



to German Ausl egungsschrift 2,053,363 or U S. Patent 3,732,106), 48.3

p. . w. of a diazoniumsalt pol ycondensation product prepared from1 nol of
3- net hoxy- di phenyl - am ne-4-di azonium sulfate and 1 nol of

4, 4" - bi smet hoxydi phenyl ether in 85 % strength phosphoric acid and isol at edy4
as the mesitylene sulfonate, 4.5 p.b.w of phosporic acid @r}%ﬁi ﬁ b.w. of
Victorian Pure Blue FGA (C. 1. Basic Blue 81) in 3,500 p.b."W. % yl ene

gl ycol nonomethyl ether and 1,035 p.b.w of tetrahydofuran. As described in
Exanpl e 1, the double | ayer thus obtaingdjgxieﬂectrostaticalIy charged and
exposed, the resulting charge i mage was devel oped with a liquid devel oper
ad-_j usted for positive devel opment and then irradiated for 2 m nutes under
a netal halide |lanp of 5 kW power. To renove the | ayer constituents with
appl i ed toner, an aqueous sol ution of 54 0 157 241 -29- 5 p.b.w of
sodiumoctyl-sulfate, 2 p.b.w. of sodiumnetasilicate pentahydrate, 1
p.b.w. of trisedipym,.phospfatsdddim baryl-wuldFatdenoxyet hanol was used.

2 p.b.w. of sodium metasilicate pentahydrate,
1 p.b.w. of trisodium phosphate and
1 p.b.w. of phenoxyethanol

was used.

The treatmet time was 90 seconds. Within this time, both
the toner constituents and the layer constituents located
below were completely detached.

The toner-free layer constituents of the double layer
were completely preserved and, on printing, gave a nega-
tive image of the exposure original. '

Since the toner image showed an increase in tonal value
as compared with the original, the increase in tonal
value to be observed in negative layers was at least par-
tially compensated.

Example 3

As described in Example 2, a double layer comprising a
photoconductor layer with 2,5-bis-(4'~diethylaminophenyl)-
1,3,4-oxadiazole as the photoconductor and a negative-
working dovering layer was produced on a 100 ym thick
aluminum printing plate support with mechanically grained
surface. Instead of the reaction product of polyvinyl
butyral and propenylsulfonyl isocyanate, a copolymer of



The treatnmet tinme was 90 seconds. Wthin this tinme, both the toner
constituents and the |ayer constituents |ocated bel ow were conpletely
det®&ched. The toner-free |ayer constituents of the double |ayer were
conpletely preserved and, on printing, gave a nega.- tive imge of the

exposure original. Since the toner imge showed an increa§§ tsyti%ﬁal val ue
as conpared with the original, the increase in tonal value to¢ 'be observed
in negative layers was at |east par.- tially conpensated. Exanple 3 As
described in Exanple 2, a double |ayer comyising a photoconductor |ayer

W th 2, 5-bis-(4'-diethyl am nophenyl)- 1,3, 4-oxadi azol e as the
phat;oconduct or and a negative- working covering |ayer was produced on a 100
[err] thick alumnumprinting plate support with nmechanically grained
surface. Instead of the reaction product of polyvinyl butyral and
propenyl sul fonyl isocyanate, a copol ynmer of 0 157 241 -2Q- styrene and
mal ei ¢ aci d andniete (Sot inpsletieradi b 4nhyvhriske o)Sawdipaete® &8+,he bi nder

in the coverin q#%qﬁﬁgﬁt' |44kt d t,] b1 was
used for decoa?'}arfgyﬁq)s plate. ha}%s]g:gh;é\ieﬂita{{%}‘; ﬁndg‘;ﬂg%‘}e#%mw\kﬁ%h
perfect prints Thaldesraing scatighmentsianed i fxangleyrd Wasmgsethd a
-longer run wass@ehieasut idanewi £ gl onal el ectropho- tographic printing
pl at e. '
This gave a printing plate, from which perfect prints
! could be prepared right from the start of printing, and a
"longer run was achieved than a conventional electropho-
tographic printing plate.

Example 4

The photoconductive iayer described in Example 1 was
applied in a layer weight of 6 g/m2 to a 35 pm thick
copper foil which was free from oxide layers and which
was laminated to a 1.5 mm thick laminated phenoplast
sheet. '

N A coating solution according to EP-A 0,082,463 of the
following composition:

40 - p.b.w . of methyl ethyl ketone,
15 p.b.w. of ethylene glycol ethyl ether acetate,
5 p.b.w. of diethylene glycol monoethyl ether,
28 p.b.w. of a cresol/formaldehyde novolak having a sof-

tening range from 105 to 120 °C by the DIN
53,181 capillary method,
3.5 p.b.w. of polyvinyl ethyl ether (Lutanol A 25),
8.3 p.b.w. of the polyacetal of 2-ethylbﬁtyraladehyde



Exanpl e 4 The ‘photoconductive | ayer described in Exanple 1 was applied in a
| ayer weight of 6 g/n2 to a 35 pmthick copper foil which was free from
oxide | ayers and which was lamnated to a 1.5 nmthick | am nated phenopl ast

sheet. A coating solution according to EP-A 0,082,463 of the foll ow ng

conposi tion: 40 p.b.w . of nethyl ethyl ketone, 15 f e
et hyl ene glycol ‘ethyl ether acetate, 5 p. b.w of diethyP%%%m%?gcol Jo
nonoet hyl et her, 28 p. b.w. of a cresol/formal dehyde novol ak having a

sof - tening range from 105 to [err] by thegplN 53, 181 capillary nethod, 3.5
p.h.w of polyvinyl ethyl ether (Lutanol A 25), 8.3 p.b.w. of the
palyacet al of 2-ethyl butyral adehyde 0 157 241 - 31 - and triethyl ene
glycol, 0.2 p. b.w. of 2-(6-nmethoxy-naphth-2-yl)-4,6-bis-tri-

chlornethyl -s-triazine and 0.01 p.b.w. of crystal violet base was
spin-coated onto a 50 pmthick polyester filmas a tenporary support, and
the dried solution was then aséddtabethyllgne eglycobmterial. The | ayer

thi ckness after gryin 25 O fetRbiya _$Py-Rrecessiogidry
resi st naterial,&f%is g@?@f %gg%r{gﬂﬁ%gs t$2%§§2#$§% %ﬁjtﬁé9|§§ t?gtnsi-
chlormethyl-s-triazine and '

0.01 p.b.w. of crystal violet base

was spin-coated onto a 50 ym thick polyester film as a
\_- _ temporary support, and the dried solution was then used
as a dry resist material,

The layer thickness after drying was 25 um. .

In a laminator used for processing dry resist material,
this resist material was transferred as the light-sensi-
tive covering layer to the surface of the photoconductor
layer, with application of pressure and at a temperature
of 130 °C. The polyester film used as the temporary sup-
port was then peeled off at room temperature.

The copper base was earthened and the double layer was

s negatively charged by means of a corona, exposed image-~
wise and developed with a commercially available dry
developer, and the plate was post-treated for 10 minutes
at 80 °C. The whole area was then irradiated for 0.5
minute with a 5 kW metal halide lamp through the toner
mask.

If a correction is necessary, the toner can be removed by
wiping and the irradiation step can be repeated.

Decoating could be carried out alternatively in two



t|ve covering layer to the surface of the photoconductor |ayer, with
Qa]catlon of pressure and at a tenperature: of 130 *C. The polyester film
usedr as the tenporary sup- port was then peeled off at room tenperat§re.
The copper base was earthened and the double | ayer was negatively charged
by neans of a corona, exposed inmage- w se and devel oped w {h §7ﬁ?%qercially
avai l abl e dry devel oper, and the plate was post-treated fo 1 utes at
[err]. The whole area was then irradiated for 0.5 mnute with a 5 kW net al
hali'de Ianp through the toner mask. If a_cgprection is necessary, the toner
can be renmoved by w ping and the irradiation step can be repeated.
Degoating could be carried out alternatively in two 0 157 241 - 32 -
steps, wth quick working, using an aqueous solution of 5 p.b.w of sodium
nmetasilicate x 9 H20, 3 p.b.w. of tri- sodium phosphate x 12 H20 and t hen
with the solution described in Exanple 2, or in one step with a solution
whi ch cont ai neds@epsh. wnthfqdhekhybekénghyusﬁngnaneahyboasheoluﬁlpnbow of

- propanol, 0,7 pecb.w of sedi s sk f trisqdi
phosphate and 8§ B & ? EB?% @g&gobgﬁg%§§s§ ?h Zpdn fpeg Iggegg%
constituents ofSPﬁéuGonpéphéyérXméﬂeHQannétéhﬁndW§§blﬁb& §ﬂéytlﬂnereas

thel image areageyRir¢bRdesar ¥edmpld 20NokNepeonaNkYebh@itANGr sWaacWanhed

of f. which contained 6 p.b.w. of diethylene glycol monoethyl
_ _ ether, 5 p.b.w. of propanol, 0,7 p.b.w. of sodium metasi~

\_ licate, 2,5 p.b.w. of trisodium phosphate and 85 p.b.w.

. of water.

In both cases, the toner-free layer constituents of the

double layer were completely dissolved away, whereas the
image areas were preserved and, on these, only the toner
was washed off.

The bared copper layer was then etched away and the etch
resist, that is to say the layer constituents present,
were stripped with solvents, such as acetone or methyl-
glycol.

\ A printed circuit with exact track boundaries was ob-
tained in this way.

Example 5

The procedure followed was as in Example 4, with the dif-
ference that, after the irradiation; the toner image was
removed by wiping, the plate was heated for 30 minutes to
120 °C and the plate, cooled to room temperature, was
then irradiated once more under a metal halide/mercury



The bared copper |ayer was then etched away and the etch resist, that is to

say, the | ayer constituents present, were stripped with solvents, such ?ié

acetone or methyl-- glycol. A printed circuit with exact track boundari

was ob- tained in this way. Exanple 5 The procedure followed was as in

Example 4, with the dif.- ference that, after the irradiatiﬁn Zh? Honer

I mge was renoved by w ping, the plate was heated for 30 m u?é 8 [err]

and the plate, cooled to roomtenperature, was then irradi ated once nore

under a netal halide/ nercury 0 157 241 3433 - vapor |anp. Subsequently,

decoating was carried out and, as distinct ?ron1Exaane 4, a negative inmge

of .ihe inmage. original was obtained. The production of a printed cir- cuit

was continued as described in Exanple 4. Exanple 6 The procedure foll owed

was as in Exanple 4, with the dif- ference that a negative-working materi al

was |am nated as the light-sensitive covering |ayer to the photoconductor

| ayer. For thi svppppodenpt h8ubekfjuentdyf odeubating was appkied outpahdester

filmas a tenpogar t hphed i b

t er pol ymer of naﬁeélﬁEEBQEang aggéﬁﬁgghgéra ﬁégggkge Hﬁgé ?gng §68&§8510
orlglnal was obtained. The productlon of a prlnte

cuit was continued as described in Example 4.

cir-

k/. Example 6

The procedure followed was as in Example 4, with the dif-
ference that a negative-working material was laminated as
the llght—sen31t1ve covering layer to the photoconductor

layer.

For this purpose, the following formulation was applied
to polyester film as a temporary support, as described in
Example 4:

6.5 p.b.w. of a terpolymer of n-hexyl methacrylate,
. methacrylic acid and styrene (60:30:10
o parts by weight) '~ having a mean molecular
weight of 35,000 (according to German Ausle-
gungsschrift 2,363,806, corresponding to
U.S. Patent 3,930,865),

5.0 p.b.w. of an unsaturated polyurethane synthesized
from 3 mol of 2,2,4-trimethylhexamethylene
diisocyanate and 2 mol of triethylene glycol
(1st reaction stage) and then 2 mol of
hydroxyethyl methacrylate (2nd reaction
stage), _

2,8 p.b.w. of 2-ethylhexyl 4-hydroxybenzonate,



parts by weight) having a nmean nol ecul ar wei ght of 35,000 (according to
German Ausl e- gungsschrift 2,363,806, corresponding to U S. Patent .
3,930,865), 5.0 p.b.w. of an unsaturated pol yurethane synthesi zed. from 399
mol of 2,2,4-trinethyl hexanet hyl ene dii socyanate and 2 nol of triethylene

gl ycol (1st reaction stage) and then 2 nol of hydroxyet hyl nﬁ§§a2%élate
(2nd reaction stage), 2.8 p.b.w of 2-ethyl hexyl 4-hydroxy9e n , 0

- 157 241 - 34 - 0.2 p.b.w of 9-phenylacridine, 0.1 p.b.w of

3-nmercapt opropi onic acid 2, 4-dichl oro- anill,de and 0.025 p.b.w. of the dye
"Di sperse Red" (C.I. 179), im 25 p.b.w of nmethyl ethyl ketone and 2
p.k.w of ethanol. As described in Exanple 4, the double |ayer obtained was
el ectrophot ographically treated and devel oped, and irra- diated for 1
mnute with a 5 KW netal _halide | anp. Dqgg&pin was carried out wth the

fol lowing sol uti 92 4 R-B-¥- 6@t I 4188t ate, 1 p.b.w of sodium
carbonate, 2 p.bowl ofp.br.wsodifud-presppaiopropidni20 acd dp24wdichllozedi um
netasilicate x 5 H20 1 p.b.w. oanﬁﬁggx%%%hanol, and

1 0.025 p.b.w. of the dye "Disperse Red" (C.I. 179), im

25 p.b.w. of methyl ethyl ketone and
2 p.b.w. of ethanol.
L#/ As described in Example 4, the double layer obtained was

electrophétographically treated and developed, and irra-
diated for 1 minute with a 5 kW metal halide lamp.

Decoating was carried out with the following solution:

4 p.b.w. of sodium lauryl-sulfate,

1 p.b.w. of sodium carbonate,

2 p.b.w. of trisodium phosphate x 12 H,0,
2 p.b.w. of sodium metasilicate x 5 H20’

1 p.b.w. of phenoxyethanol, and
90 p.b.w. of water.

This gave a negative image of the original, which
could be used as a printed circuit board.



90 p.b.w. of water. This gave a negafive Tmage of the—eriginal, which could

be used as a printed circuit board. - 35 - Patent clains 1. A
| i ght-sensitive recording nmateri al conﬂé@mﬂiﬁuﬂ'ﬁmct rically conductive
| ayer support suitable for the product#one Ofy Phul Ml forms or printed {1\
circuits, and a photoconductive |ayer system containing a thégcgaQuctor,

bi nder, sensitizing dye and conventional additives, wherein the

phot oconducti ve system conpri ses a photocon.- ductive single |ayer or
multiple layer applied to the support and gsl Lght-sensitive covering |ayer
whi ch con- tains at |east one photochem cally reactive conpound. 2. The
recording material as clained in claim1, wherein the photochem cally
reacti ve conpound present in the light-sensitive covering |layer is a

conpound or a conbi nati on of conpoundgigggg §2Ig§ility of which in al kaline
aqueous and/ or al coholic solvent syst by actinic irradiation.
3. The recording material as clained in claiml, wherein the

phot ochemi cal ly reactive conpound present in the |light-sensitive covering

| ayer is a conpound or f_conbinatlon of conpounds, the solubility of which
in al kal i ne aqueoult-afdlb8htreeRslEtveoreenrding: eateriainepeagegdpyt an

actinic irradi agledcricallly cef@udtDgebhPetabuppottabliitdableCEarnehé and
production of printing forms or printed circuits, and a
photoconductive layer system containing a photoconductor,
U binder, sensitizing dye and conventional additives,

wherein the photoconductive system comprises a photocon-
ductive single layer or multiple layer applied to the
support and a light-sensitive covering layer which con-
tains at least one photochemically reactive compound.

2, The recording material as claimed in claim 1,
wherein the photochemically reactive compound present in
the light-sensitive covering layer is a compound or a
combination of compounds, the solubility of which in
alkaline aqueous and/or alcoholic solvent systems is
reduced by actinic irradiation.

N\ 3. The recording material as claimed in claim 1,
wherein the photochemically reactive compound present in
the light-sensitive covering layer is a compound or a
combination of compounds, the solubility of which in
alkaline aqueous and/or alcoholic solvent systems is
increased by actinic irradiation.

4. The recording material as claimed in claims 1 and
2, wherein at least one o-quinone-diazide is present as
the photochemically reactive compound.



2, wherein at |east one o-quinone-diazide is present as the photochem cally
reactlve conpound. 0157 241 - 36 - 5. The recording material as clained
intaims 1 and 3, wherein at |east pol ycondensat i on
product is present as the phot ochemlmmﬂ mal l'l!gml)m pound. 6. The b1
recording material as clained in claims®l to & erein the 1§ el, ,3r eas
which are nore readily. soluble after actinic |rrad|at|on arg isgélved in
an al kal i ne aqueous sol vent which nay contain a wetting agent. 7. The
recording material as claimed in claim1l_ wRerein the |ayer thickness of
the light-sensitive covering layer is within the range fromabout 0.1 to
about 50 pm 8. The recording material as clainmed in claim?7, wherein the

| ayer thickness of the light-sensitive covering |layer is within the range
fromabout 1 to about 25 pm 9. The recording material as clainmed in claim
1, wherein the layer thickness of the photoconductive layer is within the
range from about 25t.0Theowecbd@dihmg m@teklpﬂoassslhameﬂhdnpmddumsldnamﬁ a
Dt Lng [ orm 08 PRhded o kOl b oflCal0BAT T52hackBaficeh @
recordi ng mat eridl osea a8 elPet I con uctlve suppor 8
photoconduct|vepraﬁgcts}§t@ﬁﬁ569§t@§ ﬁh@r@hOGQChSNéW@dﬂWocQQQﬁtéﬁﬁrg@@'and
exposed | mge- Whg@ndand

6. The recording material as claimed in claims 1 to 5,
W wherein the layer areas which are more readily soluble
after actinic irradiation are dissolved in an alkaline
aqueous solvent which may contain a wettiﬁg agent.

7. The recording material as claimed in claim 1,
wherein the layer thickness of the light-sensitive
covering layer is within the range from about 0.1 to
about 50 ym.

8. The recording material as claimed in claim 7,
wherein the layer thickness of the light-sensitive
covering layer is within the range from about 1 to about
25 pm.

9. The recording material as claimed in claim 1,
wherein the layer thickness of the photoconductive layer
is within the range from about 2 to about 10 um.

10. A process for the production of a printing form or
printed circuit by electrophotographic means, in which a
recording-materiai composed of an electrically conductive
support and a photoconductive layer system located there-
on is electrocally charged and exposed image-wise, and
the resulting charge image is rendered visible by means of



the resulting charge image is rendered visible by neans of 0 1 57 241
-37 - a finely particul ate toner and—subseguently the whole area is
subjected to actinic irradiation and’ o decoating, which conprises g«
usi ng, as the photoconductive |ayer sm@muﬂ' MIﬁMayer whi ch, as vi ewgcf‘
fromthe support, is conposed of a ph d ting 6n? ?

| i ght-sensitive covering |ayer which is differentiatéd by a t1A7 c2f4di ati on
with respect to its solubility. 11. The process as clained in claim10,
wherei n those areas of the Iight-sensitive_§9vgring | ayer which are not
covered by-toner are dissolved away togethef'wth the photoconductive |ayer
constituents | ocated below 12. The process as clained in claim 10, wherein
those areas of the light-sensitive covering |ayer which are covered by

toner are dissolved away together with the photoconductive | ayer

: constituents |located below 13. The process as clainmed in clains 10 to 12,
wherein the decoat Ebgedgephruiedléioe dbaael yhdgsabegquenadlyakke- whole

aqueous sol ution iLch_may,contai.n_a wetting agent.. 14. The .prpcess as
- olained in ol aing¥98 op P9I RERY O Ak RN EPRRE sbdRnueRer RERERT’
the photoconductdesoatysg, whichheoppuiees usivgai aedthe phetoredductive
- Wherein at 'eaSt199§rCQgBEHB‘E' %Hﬁﬁbig”i%@ﬁs%!ﬂ@h' I hY LRelB8 BRbL! EHbAT
~decoating agent on“irradration is used _in"the |ight-sensitive covering
| ayer. support, is composed of a photoconductive coating and a
light-sensitive covering layer which is differentiated by

o actinic radiation with respect to its solubility.

11. The process as claimed in claim 10, wherein those
areas of the light-sensitive covering layer which are not
covered by toner are dissolved away together with the
photoconductive layer constituents located below.

12. The process as claimed in claim 10, wherein those
areas of the light-sensitive covering layer which are
covered by toner are dissolved away together with the
photoconductive léyer constituents located below.

13. The process as claimed in claims 10 to 12, wherein
the decoating agent used for dissolving away is an alka-
line aqueous solution which may contain a wetting agent.

14, The process as claimed in claims 10 or 13, wherein
an organic photoconductor is used in the photoconductive
layer. ‘

15. The process as claimed in claim 10 or 11, wherein
at least one :compound which confers solubility in the
particular decoating agent on irradiation is used in the
light-sensitive covering layer.



* c L M S * - 38 - 16. The process as clained in claim10 or
12, wherein at |east one compound which confers insolubility in the
paﬁtrcular decoating agent on irradatton—+s—used—Tm the |ight-sensitive

di ssol ving away, the bared support surface is etched or strengthened by

el ectroplating and, if appropriate, the Leg@ ning layer constituents are
renpved by detaching (stripping).

S’

A

16. The process as claimed in claim 10 or 12, wherein
at least one compound which confers insolubility in the
particular decoating agent on irradiation is used in the
light-sensitive layer.

17. The process as claimed in claims 10 to 16, wherein
w the layer constituents remaining after the dissolving-
' away are subjected to thermal post-curing.

18. The process as claimed in claims 10 to 16, wherein,
after dissolving away, the bared support surface is etched
or strengthened by electroplating and, if appropriate,
the remaining layer constituents are removed by detaching
(stripping).

v

layer. 17. The process as clainmed in ' wherein. the | ayer b
constituents remaining after the di% l@mj “ F'Subj?F g %_therwm
post-curing. 18. The process as clai L i to 16, \tlﬁ r?lﬂ after

<



