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A desensitizing solution and process for using the solution are disclosed to desensitize a diazo photosensitive prin-
ting plate after development. The solution comprises a water soluble desensitizing agent having the formula
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where Y is an acid group or a water soluble salt of said acid group and wherein R is another Y, hydrogen, an aliphatic
hydrocarbon or an aromatic hydrocarbon which reacts with any residual photosensitive diazo on the developed plate to
render the diazo incapable of forming an oleophilic substance and a filming agent selected from water soluble aliphatic

polyols have less than eight carbon units, the acid derived monoesters of these polyols, and the alkali metal salts of the
monoesters.




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets pubhshmg mtema-
tional applications under the PCT

AT Austria ) LU Luxembourg
BR Brazil MC Monaco

CF Central African Empire - MG Madagascar
cG Congo MW Malawi

CH Switzerland ° NL Netherlands
CM Cameroon SE Sweden

DE Germany, Federal Republic of ’ SN Senegal

DK Denmark SU Soviet Union
FR France D Chad

GA Gabon TG Togo

GB United Kingdom : : - us United States of America
JP Japan o .




WO 79/00593 - PCT/US79/00057

-]~
Description

Desensitizing Solution and Process For Treating

A Diazo Photosensitive Printing Plate

5 Technical Field
The present invention relates generally to the

processing plates. . More particularly, the invention
relates to a novel and highly efficacious desensitizing
solution, and process for using the solution, to stabilize

10 and protect diazo-sensitized elements in order to prevent
the scumming, blinding and grease smudging phenomena
commonly encountered with their use in lithographic
printing processes. o

Background Art
15 Lithographic printing utilizes the immiscibility

between oleophilic inks and an aqueous dampening fluid
on a substantially planar printing plate surface. 2n
oleophilic image area that cdrresponds to an image to
be printed is formed on a plate, aﬁd the remainder of

20 the plate surface, the non-image area, is or is made
hydrophilic in character. The image area accepts greasy
ink and transfers the ink during printing; the non-image
area is kept damp with water or an aqueous dampening
fluid and repels the ink so that no printing occurs

25 from that area. To form such a printing plate, a flate
base surface is coated with a very thin layer of a light-
sensitive material and exposed to light through a
transparent film having opaque areas. A negative
transparency of the image desired to be reproduced is

30 used for exposing.a so-called negative-acting plate,
and a positive transparency is used for exposing a so-
called positive-acting plate. Light passes through the
clear areas of the negative transparency, which correspond
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to the image, and causes a reaction in the light-sensitive
coating on the underlying plate that,"hardens“>the coating
in the image area. Light does not pass through the '
opaque areas of the.transparency, EOweVer,'so that the
light—sensitive coating on the platerunderlYing such
areas remains unaffected. The plate is then developed
by removing the coating”from therplate inrunexpoSed areas,
which are hydrophilic, or are then made hydrophilic. The
positive-acting plate differs from the negative-acting
plate in that in the former therlight passing through
the clear areas of the positive: transparency causes the
light-sensitive coating on the underlying plate to decompose
to some extent, thereby resulting in a solublllty
differential between image and non-image areas. The
exposed areas of the positive-acting plate are removed.
In either case, an oleophilic 1mage area is formed on a
plate having hydrophilic background areas.

It has also been known for some time that post

 development treatments of the printing plate may enhance

the hydrophilicity of the background areas. Where diazo-
sensitized plates have been used, the desensitizing
solutions have generally comprised combinations of acids,
gums and salts. Theracids are emploYed to etch past
any photosensitive or oleophilic residues leff on the
substrate, leaving a fresh surface with whlch the gums
will react. These gums, generally very hlgh molecular
weight compositions, both physically and chemically adhere
to the substrate. A variety of salts have been employed
to enhance or aid the etching and/or gummlng processes.
Oftentimes a second gumming operatlon,ls performed to -
assure complete film formation over the béckgfound areas.
While these prlor art desensitizing compos1t10ns and
processes have met with con51derable success, there are
several dlsadvanteges associated with their use which
have limited their usefullness and acceptance in the
industry and which necessitate a compromise of other
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desirable lithcgfaphic printing parameters. For example,
most prior art desensitizing processes must be carefully
controlled in order to assure complete desensitization
in-therbackground areas without causing "blinding", a
condition where the gumming agent reduces the ink
receptivity of the image areas. In addition, the acids
used pose safety and environmental problems and tend to
undercut image areas, thereby reducing the run time for
a plate. ' '

Another problem associated with prior art desensitiz-
ing systems, and one not previously recognized in the
art, is the phenomena of "photo-blinding" which is
related in some respects to the known phenomena of "photo-
scumming". Photo-scumming is well known in the art.
When a lithographic plate is incompletely desensitized
and then re-exposed to actinic light, the background is
no longer hydrophilic to the degree it was before re- -
exposing, thereby causing the plate to scum. Thus, the
term "photo-scumming". On the other hand, a plate con-
sidered properly desensitized with conventional systems
containing gums may often show decreased oleophilicity in
image areas when re-exposed. Thus, even if the background
area remains sufficiently hydrophilic on ré—exposure the
image may still "photo-blind". It is postulated that
non-deactivated diazo in the image area reacts with
the gum materials in a tanning or insolubilizing reaction,
thereby yielding a slightly hydrophilic substance.
Removing the gum from the formulation solves the problem
on the image but renders the background sensitive.
Removing the gumming agent from the desensitizer formula-
tion eliminates photo-blinding on the image but, of course,
results in incomplete desensitization in the background
areas. Therefore, with conventional desensitizing
systems prevention of photo-scumming causes photo-blinding
and vice-versa. '

Finally, even through the prior art desensitizers
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work reasonably well with plates having conventional
aluminum Substrates, their effecti&eneés is reduced

when used on plates haVing an anodized aluminum substrate.
Thus, scumming in the backgroundrareas is morefpredominant
when anodized aluminum substrates are employed, even
after a post development treatment with conventlonal

gum desensitizers.

Disclosure of Invention

Accordingly, the present invention is directed to
a novel desensitizing solution for use with diazo-
sensitized lithographic plates which overcomes many of .
the disadvantages attendant to priof art desensitizing
systems. The solution of the present invention is neither
extremely acidic nor alkaline and is, therefore,'
relatively safe and ecologically acceptable. More
importantly, the plate surface is not étched during
processing, thereby avoiding anY”déﬁeriorationrof the.
image areas. The desensitizing-solﬁtionruses'a low
molecular weight film forming agent, rather than gunms,
and the problems of physical and photo blinding are
thereby greatly reduced if not ellmlnated completely.
The solution is equally eff;ca01ous on-plain, silicated
or even anodized aiuminum substrates, dnd,since the
solution may be formulated and works éffectively over a
wide ph range, it can be tailored to accommodate
specific diazo sensitizers which may be incompatible
with either acids or bases. Finally,ithe désénsitizing
and film forming steps of the'poét'development treatment
are carried out simultaneously and no -rinsing is required.
Accordingly, a simple, one—step,process'is provided for
completely desensitizing diazo lithographic plates.

. The desensitizing solutions-bf the ?:esent invention
generally comprise a desensitizing'ageht and a film
forming agent. In addition, a surfactant may,bé’utilized
to enhance the efficacy of the treétment. The desensitizing

BUREA(
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agent must be water soluble and capable of reacting with
residual photosensitive diazo adhering to the substrate
to render the diazo incapable of forming oleophilic |
substances. The filming agent is also water soluble

and forms a highly hydrophilic film over the diazo-
freed substrate. The filming agent is a low molecular
weight composition comprising aliphatic polyols with
less than about 8 carbon units (C<8) and their water
soluble, acid derived monoesters and monoester, alkali
metal salts. The surfactant may be any of a number of
well known nonionic surfactants so long as it is capable
of remaining on the surface of the substrate without
impairing the bonding of the filming agent.

In accordance with the process of the present
invention, the novel desensitizing solution is applied
by conventional techniques to a light activated diazo
sensitized plate. The solution may be advantageously
used as the developer in which case conventional
developing techniques, such as mild abrasion or rubbing,
will effectively break away the unexposed diazo to form
the background areas. More conventionally, the solution
will be applied to the plate after development. 1In
either case the solution is allowed to react with the
plate for sufficient time to desensitize the background
areas, and then the plate is buffed dry. No rinsing or

additional desensitizing operations are required.

Best Mode for Carrying Out the Invention

The present ihvention does not employ the conventional
ingredients used in prior art desensitizing solutions.
Rather novel desensitizing and filming agents are used
which provide significant advantages in the processing
of lithographic printing plates. Moreover, the combina-
tion of these novel ingredients results in a synergistic
effect in that they will provide a degree of desensitization
together, which neither can provide alone.
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- The desen51tlzlng agent found ‘to be effective 1n
pract1c1ng the 1nventlon comprises a. water soluble
composition capable,of_reactlng with photosen51t1ver
diazo to form a generally honphotosensitiye‘substance.
While a great variety of $uch desensitizing_agehts

are well known in the art, it has been found that

certain water soluble aromatic acids and their sales
are particularly efficacious. - These compounds have the

.general formula:

where "Y" corresponds to an acid group such as COOH,
COOC1, SO4H, POJH and BO,H, or the alkali metal or other
water soluble salts of these acids. . "R" may comprise
one or more of many different eleﬁents of compounds, k
including hydrogen, aliphatic and aromatic hydrocarbons,
halogens, or more complex structures such as azo groups.
Actually in the broadest sense of the invention,
the only limitation on the compounds combined with the
basic aromatic acid is that the resulting éomposition
retain its water solubility. Examples of the desensitizing
agent found suitable for use in the present inVention
include: potassium and sodium salts of toluene sulfonic
acid, sodium benzoate, cumene sulfonic acid, sodium__
and potassium salts of phenol'sﬁlfonic'acid}_sodium
xylene sulfonate, potassium quiacol sulfonate, phenyl
boronic acid, benzilic acid, benzené arsonic acid,
p-amino phenyl sulfonic acid, p-~hydroxy benzoic acid,
anthro-quinone disulfonic acid and its sodium salts and
4,5 dihydroxy m-benzene disulfonic acid.

In addition, .the general formula may be modified by
the addition of one or more active Y groups to the .

compound with equal or even increased desensitizing
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effiéiency.' ,

The operative concentration of the désensitizin§
agent is in the range of from about 2 to about 50 weight
percent. Below this range even the most active de-
sensitizer generally cannot completely deactlvate the
residual diazo compounds, while cohcentrations above
about 50 percent result in potentlally undesirable
side reactions either within the solution itself or Wlth
the plate being treated. It has been found that con-
centrations of the desensitizing agént in the range of
abouﬁ 10 to about 25 weight percent are preferred. 1In
this range total desen31t121ng is generally attalnable'
while providing speed and allowing for the greatest -
latitude in processing.techniques. A ,

The filming agent of course, must be able to bond
to the substrate, exhibit a high degree of hydrophilicity
and form a fllm over the substrate without- effectlvely '
hindering the -ink receptive qualltles of the 1mage 7
material. The film forming agent useful in ‘the desen51—
tizing solution of the present invention comprises a
class of compounds heretofore unknown and unrecognized
in the art as having any utility for these purposes.
within the graphic arts. This class includes low
molecular weight aliphatic polyols with less than about
eight cark¥yon units (c<8) and their water soluble, -
acid derived monoésters, and their monoester alkali -
metal salts. Preferred polyols are those which dry to
a solid or semi-solid film such as sorbitol, the sodium
salt of sorbitol phosphate, sodium glycerél phosphate,

~and 1,6 hexanediol. Particularly preferred filming.
agents which have been found to synergistically combine
with the desensitizing agents disclosed above include A
and § glycerophosphate alkali metal salts. In addition, .
combinations of these polyols, ester acids and their

salts'may-aiso be employed.

The operative concentration of filming agent is in
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the range of from about .5 to 60 weight percent; - Below
5 percent a satisfactory film cannot develop, and
cqncentrations;aboVe 60 percentlresuit in an overly thidk
or viscous solution #hiéh'is~ndt practically—useful in
plate processing. Concentrations of filming'aéent_in the
range of from about 10 to about 30 weight percent are
prefefred since in this range a fully-deveioped film is
usually attainable while retaining optimum_processing. '
latitude. ' o

As mentioned above, the desensitizing solution of '
the present invention may be formulated and is effective
over a wide range of ph. .For example, solutions have
been found useful within the range of from about 3.0 to
about 12.5. The preferred rangeé of ph-are from about
4.5 to about 6.0 and from about 8.0 to about 10.5.
Below 3.0 and above 12.5 the solutions become too harsh

__ -and etching of both the substrate and imagérafeas may

T occur, whereas in the'préférred ranges the most complete
and fastest desensitization is obtained.
Furfactants have also been found to assist ‘the
" efficacy of the desensitizing treatment conducted in
accord with the present invention. Although—not'necessary
to the practice of the invention, the surfactants tend
to speed the desensitization and help to provide a
complete and uniform hydrophilic £ilm. Useful surface
active materials -include most nonionic surfactants .
such as polyoxyethylated nonyl-phencls, and other
well known surfactants cdmmercially'available under
the Triton, Tergitol and Antarox trademarks. The
surfactant is used in concentration from about 0.1 to
about 10 percent by weight and in a conventional manner
well known to those skilled in the art.
In preparing a desensitizing solution for use, the

desensitizing agent is mixed and heated w1th water

until complete‘dlssolutlon is attalned, Thls may’ requlre'

heating the mixture to as much as' 150°F for 1/2 hour up

T . 4
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to about 2-3 hours, depending upon the particular desensi-
tizer. Sbusequently, the filming agent and surfactant,
if any, are added, and the resulting solution is ready
for use. '

To desensitize a previously developed diazo plate,
the solution is applied to the plate by conventional
techniques, such as by brush or applicator pad, and
allowed to stand until desensitization is completed.

This generally occurs in about 1/2 to 2 minutes. The
desensitized plate is then buffed dry and is ready for
use on the printing machine. Alternatively, the desen-
sitizing solution may be used as the developer--thus
providing a truly one-step development. This procedure
also allows greater latitude in the development area
since there is no possibility of reacting residual active
diazo with actinic light between the development and
desensitizing processes.

The desensitizing solution of the present invention
is useful for photosensitive plates utilizing diazo
compounds as the light sensitive component and substrates
which are capable of forming metal oxides. Thus, the
solution will work well with conventional diazo plates
having aluminum substrates, or other hydrophilic metal
substrates such as zinc, magnesium and chromium. Moreover,
use of the terms "diazo", "diazo type" or "diazo
materials” herein refers to the full range of diazo
oxr diégonium salts and the condensation resins dervied
from such salts which are eminently well known in the
field of graphic arts.

The followiné examples further illustrate the
invention, and all percentages referred to herein are
by weight.

Example I

A desensitizing solution was prepared by dissolving

in water 20% sodium’xylene sulfonate, 10% sorbitol and

0.2% Triton X-100. An aluminum plate, having been
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chemically grained, anodized and coated with a 2%
solution of para diazo diphenylamine sulfate -
para formaldehyde condensate, was imegewise exposed to
actinic light, developed, then coatedrwith the desensi-
tizing solution and buffed dry. The plate was re-exposed
to actinic light and then its printing characteristics
evaluated. The plate exhibited neither photo-scumming
nor photo-blinding. -Another plate similarly treated
except for the use of a conventional gum arabic/phosphoric
acid desensitizer suffered from both photo—scummlng '
and photo—bllndlng.

Example II

S

The procedure of Example I was repeated using 10%
toluene sulfonic acid as the desensitizer and 20% sodium
glycerophosphate (SGP) as the filming agent. The :
resulting plate exhibited excellent hydrophilicity in the i
background areas and excellent oleoph111c1ty in the %
image areas. , o

Example ITI

The procedure of Example I wes repeated using 20%
potassium toluene sulfonate as the desensitizer, 20%

SGP as the filming agent and 1% Triton X-100 as the
surfactant. The resulting plate exhibited excellent
hydrophilicity in the background areas and excellent
oleophilicity in the image areas. |

"Example IV

The procedure of Example I was repeated using 35%
sodium benzoate as the desensitizer and 8% 1,6 hexahe&iol
as the filming agent. The resulting plate exhibited
excellent oleophilieity in the image areas.

Example v
- The procedure of Example I was repeated using 12%
sodium sulflte as the desen51tlzer, 15% SGP as the filming
agent and 0.5 ANTENOX BL-225 as the surfactant.. The
resulting plate exhibited excellent hydrophilicit?'in the
background areas and excellent oleophlllc1ty in the
image areas.
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Example VI
The procedure of Example T was repeated on eight
separate lithographic plates with the following desensi-
tizing formulations:

Desensitizing Agent Filming Agent

A 25% potassium toluene sulfonate None
B 15% potassium toluene sulfonate None
o 10% potassium toluene sulfonate None
ct 10% potassium toluene sulfonate 10% SGp
D 7% potassium toluene sulfonate None
D’ 7% potassium toluene sulfonate  15% SGP
E None . 25% SGP
F None 50% SGP

The plates were then re-exposed to actinic light and
their printing characteristics evaluated on a lithographic
printing press. The plates treated with solutions A and
B exhibited neither photosumming nor photo-blinding, but
were sensitive to grease smudging, such as fingerprints,

and scratching which resulted in oleophilic characteristics
in the background areas. The plates treated with

solutions C, D, E anf F were wholly unsatisfactory,
exhibiting photo-scumming, photo-blinding and other
undesirable printing phenomena. The plates treated with
solutions C' and D' were satisfactory, exhibiting
neither photo-scumming nor photo-blinding and resisting
grease smudging and scratching.

As is evidnet from the foregoing examples, the
desensitizing solution of the present invention is not
only more effective than prior art desensitizing systems,
but the disclosed desensitizing and filming agents also
exhibit synergistic results when combined in accordance
with this disclosure.

Of course, it should be understood that various
changes and modifications to the preferred embodiments
described herein will be apparent to those skilled in

the art. Such changes and modifications can be made

///i53§5277\
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without departlng from the Splrlt ‘and scope of the
present invention and without dlmlnlshlng its attendant
advantages. It is, therefore, intended that such

changes and modifications be covered by the folldwing
claims. ' ’
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Claims _
An acqueous solution for developin§'and desensitizing

photosensitive diazo printing plates comprising:

.a) a water soluble desensitizing agent having

the formula

Y
where Y is an acid group or a water soluble salt
of said acid group and wherein R is another Y,
hydrogen, an aliphatic hydrocarbon or an
aromatic hydrocarbon; and
b) a filming agent selected from the group
comprising aliphatic polyols having fewer
than about 8 carbon units, and the water soluble
acid monesters and their alkali metal salts
derived from said polyols, said filming agent
comprising from about five to about sixty
percent of the solution by weight.
The desensitizing solution of Claim 1 wherein said
filming agent comprises from about ten to about thirty
percent of the solution by weight.
The desensitizing solution of Claim 1 wherein said
filming agent is selected from the group comprising
sorbitol, the sodium salt of sorbitol phosphate,
sodium glycerol phosphate, ol and @ glycerophosphate
alkali metal salts and 1,6 hexanediol.
The desensitizing solution of Claim 1 wherein said
desensitizing agent is selected from the group
comprising potassium and sodium salts of toluene
sulfonic acid, sodium benzoate cumene sulfonic acid,
sodium and potassium salts of phenol sulfonic

acid, sodium xylene sulfonate, potassium quiacol

BUREAU
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sulfonate, phenyl boronic acid, benzilic acid, benzene
arsonic acid, p-amino phenyl sulfonic acid, p-hydroxy

benzoic acid, potassium and sodium salts of p—amino

benzoic acid, anthrogquinone disulfonic acid and
its sodium salts and 4,5 dehydroxyrm-benzene
disulfonic acid. , '
The desensitizing solution Of'C1aim 1 wherein said
desensitizing agent compriSes from about two to about
fifty percent of the solution by weight, ' o
The desensitizing solution of Claim l—whérein said
desensitizing agent comprises from about ten to. '
about twenty-five percent of the solution by
weight. ' ' ,
The desensitizing solution of Claim 1 wherein said
solution has a ph in the range of from about 3 to
about 12.5. o 7
The desensitizing solution of Claim 1 further
comprising a nonionic surfactant. ,
The desensitizing solution of Claim 1 further
comprising a nonionic surfactant from about 0.1 to
about 10 percent of the solution by weight.
A process for desensitizing a de#elOped photé-
sensitive diazo printing plate'comprising épplying
to the developed surface of the plate for cbactibn
with the non4image areas thereof an acqueous
solution comprising a water soluble desensitizing
agent having the formula

: 2 ,

R R

Y

where Y is an acid group or a water soluble salﬁrof

e

said acid group and wherein R is another Y, hydrogen,

an aliphatic hydrocarbon or an aromatic hydrocarbon;

PCT/US79/0005
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a filming agent selected from the group comprising

aliphatic polyols having fewer than about 8 carbon
units, and the water soluble acid monoesters and
their alkali metal salts derived from said polyols;

said solution being applied to said nonimage areas
of said surface for a time sufficient to react.

with any residual photosensitive diazo thereon and

to react with said surface to form a hydrophilic

film thereon.

11. A process for simultaneously developing and desensi-

tizing a pre-exposed photosensitive diazo printing

plate comprising applying an acqueos solution to

the
the

exposed surface of the plate for coaction with

non-exposed diazo thereon, said solution

comprising a water soluble desensitizing agent

having the formula

Y

where Y is an acid group or a water soluble salt of

said acid group and wherein R is another Y, hydrogen,

an aliphatic hydrocarbon or an aromatic hydrocarbon;

and

a filming agent selected from the group com-

Prising aliphatic polyols having fewer than about

8 carbon units, and the water soluble acid monoesters

and

a)

b)

their alkali metal salts derived from said polyols;
subjecting said exposed surface to mechanical
action to break away the diazo from the nonimage
areas to form background areas; and

retaining said solution on said background areas
for a time sufficient to react with any residual
photosensitive diazo thereon and to react with

said background areas to form a hydrophilic

film thereon.
BUREAy
. _omPI
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