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PROCESS FOR THE PREPARATION OF
PHOTOSENSITIVE LITHOGRAPHIC PRINTING
PLATE

FIELD OF THE INVENTION

[0001] The present invention relates to a process for the
preparation of a photosensitive lithographic printing plate.

BACKGROUND OF THE INVENTION

[0002] In general, an aluminum support to be incorporated
in lithographic printing plate is required to exhibit excellent
water wettability and water receptivity. Thus, it is well
known that an aluminum support is finely roughened by a
mechanical, chemical or electrochemical process so that it is
grained. It is further known that the surface of the aluminum
support thus grained is anodized to enhance the mechanical
strength and even the water receptivity thereof. The alumi-
num support which has thus been anodized is then rinsed.
During this procedure, aluminum ions contained in the
anodizing solution and dissolved upon anodization are
retained on the aluminum support. During rinsing, these
aluminum ions form aluminum hydroxide which is then
attached to the aluminum support to mar the external appear-
ance. In order to eliminate this defect, it has been heretofore
practiced to intensify rinsing. However, this approach is
disadvantageous in that the required amount of rinsing water
is increased, adding to the production cost.

SUMMARY OF THE INVENTION

[0003] Tt is therefore an abject of the present invention to
provide a process for the preparation of an aluminum
support for photosensitive lithographic printing plate which
allows little production of aluminum hydroxide without
increasing the amount of rinsing water to be used in rinsing
after anodization and allows little attachment of aluminum
hydroxide to the aluminum support to prevent defective
external appearance.

[0004] The inventors made extensive studies of the
accomplishment of the foregoing object of the present
invention. As a result, it was found that when an aluminum
substrate which has been anodized is treated with an aque-
ous solution having a pH value of 1.5 to 5 before rinsed, the
production of aluminum hydroxide during rinsing can be
inhibited, making it possible to prevent defects caused by
aluminum hydroxide. The present invention has thus been
worked out.

[0005] The present invention concerns a process for the
preparation of a photosensitive lithographic printing plate
which comprises providing a photosensitive layer on an
aluminum support obtained by treating an anodized alumi-
num substrate with an aqueous solution having a pH value
of from 1.5 to 5.

[0006] Another embodiment of the present invention is a
process for the preparation of a photosensitive lithographic
printing plate which comprises treating an anodized alumi-
num substrate with an aqueous solution having a pH value
of from 1.5 to 5, treating said anodized aluminum substrate
with a silicate of alkaline metal so that the amount of Si atom
attached to the aluminum support thus obtained reached
from 0.1 to 8 mg/m?, and then providing a positive-working
photosensitive layer on said aluminum support.
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DETAILED DESCRIPTION OF THE
INVENTION

[0007] The photosensitive lithographic printing plate
according to the present invention will be further described
with reference to support, interlayer, positive-working pho-
tosensitive layer and development process in this order.

[0008] Firstly, the support to be incorporated in the pho-
tosensitive lithographic printing plate of the present inven-
tion and its treatment will be described hereinafter.

[0009] (Aluminum plate)

[0010] The aluminum plate to be used in the present
invention is a plate-like body made of pure aluminum or
aluminum alloy comprising aluminum as a main component
and a slight amount of foreign elements. Examples of these
foreign elements include silicon, iron, manganese, copper,
magnesium, chromium, zinc, bismuth, nickel, and titanium.
The aluminum alloy preferably comprises such foreign
elements in an amount of not greater than 10% by weight.
Aluminum suitable for the present invention is pure alumi-
num. However, since completely pure aluminum can hardly
be produced from the standpoint of refining technique,
aluminum comprising foreign elements in an amount as little
as possible may be used. Any aluminum alloy comprising
foreign elements in the above defined amount may be used
in the present invention. The aluminum plate to be used in
the present invention is not specifically limited in its for-
mulation. Any known commonly used material may be
properly used. Preferred examples of such a known include
those according to JIS A1050, JIS A1100, JIS A1200, JIS
A3003, JIS A3103 and JIS A3005. The thickness of the
aluminum plate to be used in the present invention is from
about 0.1 mm to 0.6 mm. Prior to being roughened, the
aluminum plate is optionally subjected to degreasing, i.e.,
treatment with a surface active agent or alkaline aqueous
solution to remove rolling oil from the surface thereof.

[0011] (Roughening and anodization)

[0012] In general, the foregoing aluminum plate is firstly
roughened on the surface thereof. The surface roughening of
the aluminum plate can be accomplished by mechanical
roughening method, electrochemical dissolution-roughen-
ing method or chemical selective dissolution method. As the
mechanical roughening method there may be used any
known method such as ball abrasion method, brush abrasion
method, blast abrasion method and buffing. The electro-
chemical roughening method may be carried out using
alternating current or direct current in a hydrochloric acid or
nitric acid as an electrolyte. A combination of the mechani-
cal roughening method and the electrochemical roughening
method as disclosed in JP-A-54-63902 (The term “JP-A” as
used herein means an “unexamined published Japanese
patent application”) may be used.

[0013] The aluminum plate which has thus been rough-
ened is optionally alkalinically etched and neutralized, and
then anodized to enhance its water receptivity or abrasion
resistance. As the electrolyte to be used in the anodization of
aluminum plate there may be used any electrolyte with
which a porous oxide layer can be formed. In general,
sulfuric acid, phosphoric acid, oxalic acid, chromic acid or
mixture thereof may be used. The concentration of such an
electrolyte may be properly predetermined according to the
kind of the electrolyte.
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[0014] The anodization conditions vary with the kind of
the electrolyte used and thus cannot be unequivocally pre-
determined. In general, it is preferred that the concentration
of the electrolyte be from 1 to 80% by volume, the liquid
temperature be from 5 to 70° C., the current density be from
5 to 60 A/cm?, the voltage be from 1 to 100 V and the
electrolysis time be from 10 seconds to 5 minutes.

[0015] The amount of anodized layer is preferably not less
than 1.0 g/m*, more preferably from 2.0 to 6.0 g/m”. If the
amount of anodized layer falls below 1.0 g/m?, the resulting
printing durability is insufficient. Further, the resulting litho-
graphic printing plate can be easily scratched on the non-
image area, occasionally causing so-called “scratch scum-
ming”, i.e., attachment with ink on scratched area during
printing.

[0016] The anodization is made on the support of litho-

graphic printing plate at the surface to be used for printing.

Since lines of electric force reach the other surface of the

support, it is usual that an anodized layer is formed on the

other surface of the support in an amount of from 0.01 to 3
2

g/m”.
[0017] (Treatment with acidic aqueous solution)

[0018] In the present invention, the aluminum support
which has thus been anodized is treated with an acidic
aqueous solution having a pH value of from 1.5 to 5,
preferably from 2 to 4 to inhibit the formation of aluminum
hydroxide and the attachment of aluminum hydroxide to the
aluminum support, making it possible to eliminate defective
external appearance. If the pH value of the electrolyte is
lower than 1.5, the anodized layer is dissolved in the
electrolyte, increasing the diameter of pores in the anodized
layer that can render the aluminum support more stainable.
On the contrary, if the pH value of the electrolyte is higher
than 5, the formation of oxide layer cannot be prevented,
making it impossible to inhibit the occurrence of defective
external appearance caused by aluminum oxide.

[0019] The treatment temperature is from 10° C. to 40° C.,
preferably from 15° C. to 30° C. If the treatment temperature
exceeds 40° C., the anodized layer is liable to dissolution,
increasing the diameter of pores in the anodized layer that
can render the aluminum support more stainable.

[0020] On the contrary, even if the treatment temperature
falls below 10° C., the effect of inhibiting the formation of
aluminum hydroxide remains the same, but cooling adds to
the production cost to disadvantage.

[0021] The treatment time is from 0.5 to 120 seconds,
preferably from 3 to 20 seconds.

[0022] (Hydrophilic treatment)

[0023] As the silicate of alkaline metal to be used in the
hydrophilic treatment of the present invention there may be
used sodium silicate, potassium silicate, lithium silicate or
the like.

[0024] The hydrophilic treatment may be preferably car-
ried out by dipping an aluminum plate which has been
anodized in an aqueous solution of silicate of alkaline metal
having a concentration of from 0.01 to 30% by weight,
preferably from 0.01 to 10% by weight, particularly from
0.05 to 3% by weight and a pH value (25° C.) of from 10 to
13 at a temperature of from 4° C. to 80° C. for 0.5 to 120
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seconds, preferably 2 to 30 seconds, under conditions such
as concentration of silicate of alkaline metal, treatment
temperature and treatment time properly predetermined such
that the attached amount of Si atom falls within the above
defined range. If the pH value of the aqueous solution of
silicate of alkaline metal with which the hydrophilic treat-
ment is effected falls below 10, the aqueous solution under-
goes gelation. On the contrary, if the pH value of the
aqueous solution of silicate of alkaline metal exceeds 13.0,
the anodized layer is dissolved. Care must be taken in this
respect.

[0025] In the hydrophilic treatment according to the
present invention, the aqueous solution of silicate of alkaline
metal may optionally comprise hydroxides incorporated
therein to adjust the pH value thereof to a high range.
Examples of these hydroxides include sodium hydroxide,
potassium hydroxide, and lithium hydroxide.

[0026] If necessary, the aqueous solution of silicate of
alkaline metal may comprise a salt of alkaline earth metal or
metal belonging to the group IVB in the periodic table.
Examples of the foregoing salt of alkaline metal include
water-soluble salts such as nitrate (e.g., calcium nitrate,
strontium nitrate, magnesium nitrate, barium nitrate), sul-
fate, hydrochloride, phosphate, acetate, oxalate and borate of
alkaline earth metal. Examples of the foregoing salt of metal
belonging to the group IVB in the periodic table include
titanium tetrachloride, titanium trichloride, titanium potas-
sium fluoride, titanium potassium oxalate, titanium sulfate,
titanium tetraiodide, chlorinated zirconium oxide, zirconium
dioxide, zirconium oxychloride, and zirconium tetrachlo-
ride. These metals of alkaline earth metal or salts of metal
belonging to the group IVB in the periodic table may be used
singly or in combination. The amount of these metal salts to
be used herein is preferably from 0.01 to 10% by weight,
more preferably from 0.05 to 5.0% by weight.

[0027] 1If a positive-working photosensitive layer is used,
the amount of metal silicate to be attached to the surface of
the aluminum support needs to be from 0.1 to 8 mg/m?,
preferably from 0.5 to 6 mg/m® as calculated in terms of Si
atom. If the attached amount of metal silicate falls below 0.1
mg/m* as calculated in terms of Si atom, the resulting
aluminum support exhibits raised scumming, making it
impossible to accomplish the desired effect of the present
invention. Further, if a developer free of silicate of alkaline
metal is used, the whitening on the non-image area during
development or the occurrence of refuse or sludge during
development cannot be prevented. On the contrary, if the
attached amount of metal silicate exceeds 8 mg/m*> as
calculated in terms of Si atom, the resulting printing dura-
bility is deteriorated, making it impossible to accomplish the
desired effect of the present invention.

[0028] In the present invention, the amount of the fore-
going silicate of alkaline metal attached to the surface of the
aluminum support can be measured by means of an X-ray
fluorescence spectrometer (XRF) as calculated in terms of
amount of Si atom (mg of Si/m?). As the standard specimen
from which calibration curve is obtained there is used one
obtained by uniformly dropping an aqueous solution con-
taining a known amount of Si atom onto the aluminum
substrate at a 30 mm ¢ area, and then drying the material.
The type of the X-ray fluorescence spectrometer is not
specifically limited. In the examples described later, a Type
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RIX3000 X-ray fluorescence spectrometer produced by
Rigaku Corp. was used. The amount of Si atom was deter-
mined from the height of peak on Si-Ka spectrum under the
following conditions.

[0029] Apparatus used: Type RIX3000, produced by
Rigaku Corp.

[0030] X-ray tube: Rh

[0031] Measuring spectrum: Si-Ko
[0032] Tube voltage: 50 kV
[0033] Tube current: 50 mA
[0034] Slit: Coarse

[0035] Spectral crystal: RX,
[0036] Detector: F-PC

[0037] Area analyzed: 30 mm ¢

[0038]
[0039]
[0040]
[0041] (Treatment with acidic aqueous solution)

[0042] In the present invention, the aluminum support
which has thus been rendered hydrophilic may be optionally
treated with an acidic aqueous solution. As such an acidic
aqueous solution there may be used an aqueous solution of
sulfuric acid, nitric acid, hydrochloric acid, oxalic acid,
phosphoric acid or the like. The treatment with an acidic
aqueous solution is preferably carried out by dipping the
aluminum support which has been rendered hydrophilic in
an aqueous solution of such an acid having a concentration
of from 0.001 to 10% by weight, preferably from 0.01 to 1%
by weight, at a temperature of from 15° C. to 70° C,
preferably from 25° C. to 50° C., for 0.5 to 120 seconds,
preferably 2 to 30 seconds. The foregoing treatment with an
acidic aqueous solution makes it possible to adjust the
amount of silicate of alkaline metal attached to the alumi-
num support by the hydrophilic treatment so that it is
reduced.

[0043] (Backcoat)

[0044] 1In the present invention, a backcoat layer is option-
ally provided on the other surface of the aluminum support.
As such a backcoat layer there may be preferably used a
coating layer made of a metal oxide obtained by the hydro-
lyzation and polycondensation of an organic polymer com-
pound described in JP-A-5-45885 or an organic or inorganic
metal compound described in JP-A-6-35174.

Peak position (2 0): 144.75 deg.
Background (2 6): 140.70 deg., 146.85 deg.

Integrating time: 80 sec/sample

[0045] Particularly preferred among these coating layers
are those made of metal oxides obtained from an alkoxylated
silicon compound such as Si(OCH,),, Si(OC,Hj).,,
Si(OC H,), and Si(OC,Hy), because they exhibit an excel-
lent developability. These alkoxylated silicon compounds
are inexpensive and easily available.

[0046] (Interlayer)

[0047] In the present invention, the aluminum support
which has thus been anodized is optionally provided with an
interlayer comprising an amino acid and salt thereof (e.g.,
salt of amino acid with alkaline metal such as Na an K,
ammonium salt, hydrochloride, oxalate, acetate, phosphate)
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disclosed in JP-A-60-149491, amine having hydroxyl group
and salt thereof (e.g., hydrochloride, oxalate, phosphate)
disclosed in JP-A-60-232998 or compound containing
amino group and phosphonic acid group or salt thereof
disclosed in JP-A-63-165183.

[0048] Alternatively, a compound containing phosphonic
acid group disclosed in JP-A-4-282637 may be incorporated
in the interlayer.

[0049] The structure having a positive-working photosen-
sitive layer incorporated therein will be further described
hereinafter.

[0050] (Interlayer comprising a polymer compound hav-
ing acidic group and onium group)

[0051] As the polymer compound to be used in the for-
mation of interlayer there may be preferably used a polymer
compound having a constituent containing an acidic group
optionally with a constituent containing an onium group.
The acidic group constituting the polymer compound is
preferably one having an acid dissociation index (pKa) of
not greater than 7, more preferably —COOH, —SO;H,
—O0SO,H, —PO,H,, —OPO,H,, —CONHSO, or
—SO,NHSO,—, particularly —COOH.

[0052] A preferred constituent having an acidic group is a
polymerizable compound represented by the following gen-
eral formula (1) or (2):

@

Ry
CH2=(|Z
(AT tBIT HDITX]
®
Ry
CH2=(|Z

(Aﬁa—fBﬁ?('Clr?—(-D?d—X
(BEX'

[0053] In the foregoing general formulae (1) and (2), A
represents a divalent connecting group; B represents an
aromatic group or substituted aromatic group; D and E each
independently represent a divalent connecting group; G
represents a trivalent connecting group; X and X' each
independently represent an acidic group having pKa of not
greater than 7 or salt thereof with an alkaline metal or
ammonium; R, represents a hydrogen atom, an alkyl group
or a halogen atom; the suffixes a, b, d and e each indepen-
dently represent an integer of 0 or 1; and the suffix t
represents an integer of from 1 to 3.

[0054] Referring to these constituents having an acidic
group, A preferably represents —COO— or —CONH—. B
represents a phenylene group or a substituted phenylene
group. Examples of the substituents on the substituted
phenylene group include a hydroxyl group, a halogen atom,
and an alkyl group. D and E each independently represent an
alkylene group or a divalent connecting group represented
by the molecular formula C, H,, O, C_.H, Sor C H, ,,N. G
represents a trivalent connecting group represented by the
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molecular formula CH, ,, CH,, ,0, CH, ;S or
C_H, N in which n represents an integer of from 1 to 12. X
and X' each independently represent carboxylic acid, sul-
fonic acid, phosphonic acid, sulfuric acid monoester or
phosphoric acid monoester. R, represents a hydrogen atom
or an alkyl group. The suffixes a, b, d and e each indepen-
dently represent an integer of 0 or 1, with the proviso that a
and b are not 0 at the same time.

[0055] Particularly preferred among the constituents hav-
ing an acidic group is the compound represented by the
foregoing general formula (1). B represents a phenylene
group or a substituted phenylene group. The substituent on
the substituted phenylene group is a hydroxyl group or a
C_,alkyl group. D and E each independently represent a C, ,
alkylene group or C,, alkylene group having moieties
connected to each other with oxygen atom. R, represents a
hydrogen atom or a methyl group X represents a carboxylic
acid group. The suffix a represents an integer of 0. The suffix
b represents an integer of 1.

[0056] Specific examples of the constituent having an
acidic group will be given below, but the present invention
should not be construed as being limited thereto.

[0057] Specific examples of the constituent having an
acidic group include acrylic acid, methacrylic acid, crotonic
acid, isocrotonic acid, itaconic acid, maleic acid, and maleic
anhydride. Further examples of the constituent having an
acidic group will be given below.

CH,=CH CH,=CH CH,=CH CH,=CH
COOH O=P(OH), SO;H COONa
(:H3
CH,=CH
i i i C i LCOOH
COO—NH+ COOH COOH COOH
CHZE:S CHZE:S CH25
CHZCOOH CHZP(OH)Z CHZCHZCOOH
CHZE:S CHZE:S CHZE:S
CHZCHCOOH CHZCHCOOH CHZOCHCOOH
COOH CHZCOOH CHZCOOH
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-continued

)\COOAQ—COOH

)\CONHOCOOH

PR i
COO—CH,CH,0—P(OH),

PR i
COO— CH,CH,CH,—P(OH),

CH,=CH CH,=CH
SO,NHCOCH; SOzNHCOOCH3

)\CONHSOZAOCH
/\CONHSOZ~®—CH

CH,=CH

SOZNHSOZO

3
7 CONH— C—CH,—SO0;H
CH,

CH,=CH

SOZNH4®7$O3H

[0058] The foregoing constituents having an acidic group
may be used singly or in combination.
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[0059] (Interlayer comprising a polymer compound con-
taining onium group)

[0060] As the onium group in the constituent of the
polymer compound to be used in the formation of the
foregoing interlayer there is preferably used an onium group
comprising atoms belonging to the group V or VI in the
periodic table. Preferred among these onium groups are
those comprising nitrogen atom, phosphorus atom and sulfur
atom. Particularly preferred among these onium groups is
onium group comprising nitrogen atom.

[0061] The main chain structure of the polymer compound
is an acrylic resin, methacrylic resin, vinyl polymer such as
polystyrene, urethane resin or polymer such as polyester and
polyamide. Particularly preferred among these main chain
structures are acrylic resin, methacrylic resin and vinyl
polymer such as polystyrene.

[0062] A particularly preferred example of the polymer
compound is a polymer having an onium group-containing
constituent which is a polymerizable compound represented
by the following general formula (3), (4) or (5):

©)

fl{z
CH2=(|: R3
KM Y —R, | vz
Rs u
©)
Ry
CHy=—=C Re
/
IR tMIE 'Y uzZ
\
Ry
u
©)
Ry
CH,=—C Rs
/
KR tMIT' Y2 uzZ
\
Ry

u

[0063] In the foregoing general formulae, J represents a
divalent connecting group; K represents an aromatic group
or a substituted aromatic group; M’s each independently
represent a divalent connecting group; Y, represents an atom
belonging to the group V in the periodic table; Y, represents
an atom belonging to the group VI in the periodic table;
Z represents a counter ion; R, represents a hydrogen atom,
an alkyl group or a halogen atom; R, R, R, and R, each
independently represent a hydrogen atom or an alkyl, aro-
matic or aralkyl group which may optionally comprise
connecting groups connected thereto; R, represents an alky-
lidine group or a substituted alkylidiene group; R, and R, or
R, and R, may be connected to each other to form a ring; the
suffixes j, k and m each independently represent an integer
of 0 or 1; and the suffix u represents an integer of from 1 to
3.

[0064] Referring to the constituent having onium group, J
preferably represents —COO— or —CONH—. K prefer-
ably represents a phenylene group or substituted phenylene
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group. The substituent on the substituted phenylene group is
a hydroxyl group, a halogen atom or an alkyl group. M
preferably represents an alkylene group or a divalent con-
necting group represented by the molecular formula
CH, 0, C.H, S or C.H, ;N in which n represents an
integer of from 1 to 12. Y, represents a nitrogen atom or
phosphorus atom. Y, represents a sulfur atom. Z represents
a halogen ion, PF,~, BF,"or R;SO;™. R, represents a hydro-
gen atom or an alkyl group. R;, R,, R; and R, each
independently represent a hydrogen atom or a C,_,, alkyl,
aromatic or aralkyl group which may optionally comprise
connecting groups connected thereto. Ry represents a C,_,,
alkylidine group or a substituted alkylidine group. Ry rep-
resents a C,_,, alkyl, aromatic or aralkyl group which may
optionally comprise connecting groups connected thereto.
R and R, or Ry and R, may be connected to each other to
form a ring. The suffixes j, k and m each independently
represent an integer of 0 or 1, with the proviso that j and k
are not 0 at the same time.

[0065] Referring further to the constituent having onium
group, it is particularly preferred that K represent a phe-
nylene group or substituted phenylene group. The substitu-
ent on the substituted phenylene group is a hydroxyl group
or a C, 5 alkyl group. M preferably represents a C, ,
alkylene group or a C,_, alkylene group which comprises
moieties connected to each other with oxygen atom. Z pref-
erably represents a chlorine ion or RgSO;™. R, preferably
represents a hydrogen atom or a methyl group. The suffix j
represents an integer of 0. The suffix k represents an integer
of 1.

[0066] Specific examples of the constituent having onium
group will be given below, but the present invention should
not be construed as being limited thereto.

CH,=—CH CH,=—CH
© ©
T <
XX X,
CH,oNMe;Cl CH,NECl
CH,=—CH CH,=—CH
© ©
< T
X X .
CHZN(CHZ):;CH:;CI- CH,NEtCI
CH,=—CH CH,=—CH

oI Nle ~
X\ N
CHZ—N\ /

CH,— 0 Cr cl
CH,—CH CH,=—CH
@ N
| |
/\/ + /\/ .
CH,N(CH,CH,OH)CI CH,P(n-Bu);Cl
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-continued
CH,=CH CH,=CH
| D @
o o
/\ . /\ .
CH)HNEHBr CH,NEt3PFg”
CH,=CH CH,=CH
@ ©
o o
/\ . /\ .
CH,NEHBE, CH)NEt;"OSO,—CHj3
B
CH,=C (|3H3
CH,=C
\ I +
| COOCH,CH,NMe;CI
~
/\ .
CH,NEtCl
CH;, CHj3
CH,=C CH,=C
+ +
CONHCH,CH;NMesCl COOCH,;CH;NHMe,Cl
CHj,
CH,=C
N
CONHCH,CHCH,NMe;Cl*
OH
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[0067] The polymer compound to be used in the formation
of the interlayer comprises the foregoing constituent having
onium group incorporated therein in an amount of not less
than 1 mol %, more preferably not less than 5 mol %. If the
constituent having onium group is incorporated in an
amount of not less than 1 mol %, the resulting interlayer
exhibits an even higher adhesivity.

[0068] These constituents having onium group may be
used singly or in combination. Two or more polymer com-
pounds having different constituents, composition ratios or
molecular weights may be used in admixture to form the
interlayer.

[0069] The polymer compound having an acidic group as
well as an onium group preferably comprises a constituent
having an acidic group and a constituent having an onium
group in an amount of not less than 20 mol % and not less
than 1 mol %, more preferably not less than 40 mol % and
not less than 5 mol %, respectively. If the constituent having
an acidic group is incorporated in the polymer compound in
an amount of not less than 20 mol %, the removal by
dissolution during development with an alkali is further
accelerated. Further, the resulting synergistic effect of acidic
group and onium group gives an even higher adhesivity. It
goes without saying that two or more such polymer com-
pounds having different constituents, composition ratios or
molecular weights may be used in admixture.

[0070] Specific examples of the foregoing polymer com-
pound having an acidic group as well as an onium group will
be given below. The composition ratio of polymer structure
is represented by mole percentage.

TABLE 1

Representative examples of polymer compound

No. Structure

Molecular weight (Mw)

T —CHy—CHYg —CHy—CHY 32,000

e

CH,N*Mej CI°
COOH
2 —CH,—CHym —CH,—CHI5 28,000

e

COOH

CH,N'Et; CI
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TABLE 1-continued

Representative examples of polymer compound

No. Structure

Molecular weight (Mw)

3 —fCH— s —CH,—CHY

Cl
COOH \_/

4 —CH,—CHY —€CH,—CHY5
A

)

CH,—N / al
COOH \

5 —CH—CHYy —FCH,—CHr5

\

o
=

CH2N+(CH2CH20H)3 Cl
COOH

6 —CH,—CHygy —FCH,—CHY

x

o
~

CH,P*(n-Bu); Cl
COOH

7 —CH,—CHyzy —CH—CHy

A

o
-~

CH,P*(n-Bu); Cl
SO.H

8 —CH—CHYyo —FCH—CH Y5

A

o
~

CHLN*Et; Cl

26,000

41,000

11,000

17,000

36,000

22,000
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TABLE 1-continued

Representative examples of polymer compound

No. Structure

Molecular weight (Mw)

9 —CH—CHY5 —€CHy—CHY5

[ [
O —_—
/\/CHZQ(OH)Z /\/CHZ—*N cl
\_/
10 —tcH,—CHy5 —CH,—CHY g5
@ @
X X
CHzP(OH)z CH,N*Et; Cl

—€CH,—CHygs~ —¢CH,—CH 5

[
X
CHLN'Et; Br-

COOH

—€CH,—CHygs —CH,—CH55

[
X
CHLN'YEt; BF 4

COOH

—€CHy—CH)gs —€CH,—CH) 5

B
X
CH,N'Et; PFg

COOH
14 CH; —FCH,—CHy 5~
—CH;—C-
| N
COOOCOOH |
X
CH,N"Et; CI

15 CH, —¢CHy—CHy5

—€CH,—CH=

O Q)
CONIE COOH |
X

CH,N*Et; CI°

44,000

19,000

28,000

28,000

28,000

34,000

42,000
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TABLE 1-continued

Representative examples of polymer compound

No. Structure Molecular weight (Mw)
16 CH, CH, 13,000
—€CH—
—¢CH,—Cg— B
COOCH,CH,"NMe; CI
COOr COOH
17— CH—CH CH, 15,000
—CH—Co5r
AN
| COOCH,CH,"NMe; CI
J o
~
CH,P(OH),
18 CH, CH, 46,000
—éCHz—clzﬁ o] —éCHz—clzﬁ
COOCH,CH,0P(OH), CONHCH,CH,*NMe; CI
19 CH, CH, 34,000
—CH,—C5
—€CH—CFm— *
| COOCH,CH,*"NHMe, CI
C0O COOH
20 CH; —CH,—CHy5+ 63,000
—CH;—Cog
AN
COOH |
7
o
CH,*"NEt; CI”
21— eH—CH CH; 25,000
—CH,—C
CONHCH,CHCH,*"NMej CI
oH
COOH
22 CH, CH, 25,000
—CH,—C
—€CHy~—C¥g— 1
CONHCH,CHCH,"NMe; CI
CONE: COOH
OH
23— CH—CHYyg —¢CHy—CHY 33,000

@
\ \
CH,*NEt;Cl"

COOH
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TABLE 1-continued
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Representative examples of polymer compound

No. Structure Molecular weight (Mw)
24 (:H3 —CH,—CH¥5 41,000
—tCH— cm
CONHSOZO
> a
25 —CHy—CH g —éCHEC/nglT 14,000
c1
SOzNHSOZ
26 —6CH2—<|:H9? <|:H3 —€CHy—CHY5 22,000
CONH—C—CH,—SO0;H
AN
CH, |
e
o
CHLN'Et; CI°
27— CH—CHY— —tCHy—CHY5 CH, 23,000
N —€CH—CHr
| COOCH,CH,OH
T
2
CH,*"NEt; CI”
COOH
28— CH,—CHYs —+CH,—CHy5 CH, 47,000
—CHy—C5—
\ |
| COOCH;
7
~Z
CH,*NEt; CI
COOH
29 —CH—CHY— 35,000
COOH

[0071] (Process for the preparation of interlayer-forming
polymer compound)

[0072] Both the polymer compound having an acidic
group and the polymer compound having an acidic group as
well as an onium group to be used in the formation of the

interlayer can be normally prepared by radical chain poly-
merization process (F. W. Billmeyer, Textbook of Polymer
Science, 3rd ed., 1984, A Wiley-Interscience Publication).

[0073] The molecular weight of the foregoing polymer
compound may be widely ranged. In practice, however, the
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polymer compound preferably exhibits a weight-average
molecular weight (Mw) of from 500 to 2,000,000, more
preferably from 2,000 to 600,000, as determined by light
scattering method. The polymer compound may comprise
unreacted monomers in a wide range of amount. In practice,
however, the content of unreacted monomers is preferably
not greater than 20% by weight, more preferably not greater
than 10% by weight.

[0074] With reference to the foregoing copolymer of p-vi-
nylbenzoic acid with vinylbenzyl trimethylammonium chlo-
ride (No. 1 in Table 1) as one of representative examples of
the polymer compound comprising an acidic group as well
as an onium group, an example of the process for the
synthesis of such a polymer compound will be given below.

[0075] 146.9 g (0.99 mol) of p-vinylbenzoic acid (pro-
duced by HOKKO CHEMICAL INDUSTRY CO., LTD.),
44.2 g (0.21 mol) of vinylbenzyl trimethylammonium chlo-
ride and 446 g of 2-methoxyethanol were charged in a 1-liter
three-necked flask. The mixture was heated to and kept at a
temperature of 75° C. with stirring in a stream of nitrogen.
Subsequently, to the mixture was added 2.76 g (12 mmol) of
2,2-azobis (isobutyric acid) dimethyl. The mixture was then
stirred. After two hours, to the mixture was further added
2.76 g (12 mmol) of 2,2-azobis(isobutyric acid)dimethyl.
After two hours, to the mixture was further added 2.76 g (12
mmol) of 2,2-azobis(isobutyric acid)dimethyl. The mixture
was stirred for two hours, and then allowed to cool to room
temperature. The reaction solution was then poured into 12
liter of ethyl acetate with stirring. The solid matter thus
precipitated was filtered off, and then dried. The yield was
189.5 g. The solid matter thus obtained exhibited a weight-
average molecular weight (Mw) of 32,000 as determined by
light scattering method.

[0076] Other such polymer compounds can be synthesized
by the same method as mentioned above.

[0077] (Process for the formation of interlayer)

[0078] The interlayer may be provided by applying the
foregoing polymer compound having an acidic group or
having an acidic group as well as an onium group (herein-
after simply referred to as “polymer compound”) to the
foregoing aluminum support which has been rendered
hydrophilic, and then optionally treated with an acidic
aqueous solution (hereinafter simply referred to as “alumi-
num support”) by various methods.

[0079] One of methods which can be normally used to
provide the interlayer comprises dissolving the foregoing
polymer compound in organic solvents such as methanol,
ethanol and methyl ethyl ketone, singly or in admixture, or
a mixture of these organic solvents and water, applying the
solution thus obtained to an aluminum support, and then
drying the coated material. Another method comprises dis-
solving the foregoing polymer compound in organic sol-
vents such as methanol, methanol and methyl ethyl ketone,
singly or in admixture, or a mixture of these organic solvents
and water, dipping an aluminum support in the solution thus
obtained so that the polymer compound is adsorbed by the
aluminum support, washing the aluminum support with
water or the like, and then drying the aluminum support. In
accordance with the former method, a solution of polymer
compound having a concentration of from 0.005 to 10% by
weight can be applied to the aluminum support by various
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methods. For example, any method such as bar coater
method, rotary coating method, spray coating method and
curtain coating method may be used. In accordance with the
latter method, the concentration of the solution to be applied
is from 0.01 to 20% by weight, preferably from 0.05 to 5%
by weight, the dipping temperature is from 20° C. to 90° C.,
preferably from 25° C. to 50° C., and the dipping time is
from 0.1 seconds to 20 minutes, preferably from 2 seconds
to 1 minute.

[0080] The foregoing polymer compound solution may be
adjusted with a basic substance such as ammonia, triethy-
lamine and potassium hydroxide, an inorganic acid such as
hydrochloric acid, phosphoric acid, sulfuric acid and nitric
acid, an organic acid substance such as organic sulfonic acid
(e.g., nitrobenzenesulfonic acid, naphthalenesulfonic acid),
organic phosphonic acid (e.g., phenylphosphonic acid) and
organic carboxylic acid (e.g., benzoic acid, coumaric acid,
malic acid) , an organic acid chloride such as naphthalene-
sulfonyl chloride and benzenesulfonyl chloride or the like to
apH value of from 0 to 12, preferably from 0 to 5 before use.
The foregoing polymer compound solution may further
comprise a yellow dye incorporated therein to improve the
tone reproducibility of the resulting photosensitive litho-
graphic printing plate.

[0081] The coated amount of the polymer compound is
preferably from 2 to 100 mg/m?, more preferably from 5 to
50 mg/m* after dried. If the coated amount of the polymer
compound falls below 2 mg/m?, sufficient effect cannot be
exerted. On the contrary, if the coated amount of the polymer
compound exceeds 100 mg/m?, the same disadvantage
occurs.

[0082] <3> Positive-working photosensitive layer

[0083] As the positive-working photosensitive composi-
tion to be used in the formation of a positive-working
photosensitive layer on the foregoing aluminum support
obtained by treating an anodized aluminum substrate with an
aqueous solution having a pH value of from 1.5 to 5,
aluminum support obtained by treating an anodized alumi-
num substrate with an aqueous solution having a pH value
of from 1.5 to 5, and then treating the aluminum support
with a silicate of alkaline metal, aluminum support obtained
by treating an anodized aluminum substrate with an aqueous
solution having a pH value of from 1.5 to 5, treating the
aluminum substrate with a silicate of alkaline metal, and
then treating the aluminum substrate with an acidic aqueous
solution, or aluminum support having an interlayer provided
thereon there may be used any material which can change in
its solubility in or swelling with the developer before and
after exposure.

[0084] Representative positive-working photosensitive
compositions will be described, but the present invention
should not be construed as being limited thereto.

[0085] (Photosensitive compound)

[0086] As the photosensitive compound to be incorporated
in the photosensitive composition there may be used
o-quinonediazide compound. A representative example of
the o-quinonediazide compound is o-naphthoquinonediaz-
ide compound. Preferred examples of the o-naphthoquino-
nediazide compound employable herein include ester of
1,2-diazonaphthoquinonesulfonic acid chloride with pyro-
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gallol-acetone resin described in JP-B-43-28403 (The term
“JP-B” as used herein means an “examined Japanese patent
application™).

[0087] Other preferred examples of the o-quinonediazide
compound employable herein include ester of 1,2-diaz-
onaphthoquinonesulfonic acid chloride with phenolformal-
dehyde resin described in U.S. Pat. Nos. 3,046,120 and
3,188,210.

[0088] Other useful examples of the o-naphthoquinonedi-
azide compound include those reported and known in many
patents, e.g., JP-A-47-5303, JP-A-48-63802, JP-A-48-
63803, JP-A-48-96575, JP-A-49-38701, JP-A-48-13354,
JP-B-37-18015, JP-B-41-11222, JP-B-45-9610, JP-B-49-
17481, JP-A-5-11444, JP-A-5-19477, JP-A-5-19478, JP-A-
5-107755, U.S. Pat. Nos. 2,797,213, 3,454,400, 3,544,323,
3,573,917, 3,674,496 and 3,785,825, British Patents 1,227,
602, 1,251,345, 1,267,005, 1,329,888 and 1,330,932, and
German Patent 854,890.

[0089] Other examples of the o-quinonediazide compound
employable herein include o-naphthoquinonediazide com-
pound obtained by the reaction of polyhydroxy compound
having a molecular weight of not more than 1,000 with
1,2-diazonaphthoquinonesulfonic acid chloride. Specific
examples of the o-naphthoquinonediazide compound
include those described in JP-A-51-139402, JP-A-58-
150948, JP-A-58-203434, JP-A-59-165053, JP-A-60-
121445, JP-A-60-134235, JP-A-60-163043, JP-A-61-
118744, JP-A-62-10645, JP-A-62-10646, JP-A-62-153950,
JP-A-62-178562, JP-A-64-76047, U.S. Pat. Nos. 3,102,809,
3,126,281, 3,130,047, 3,148,983, 3,184,310, 3,188,210 and
4,639,406.

[0090] In order to synthesize such an o-naphthoquinonedi-
azide compound, the hydroxyl group in the polyhydroxy
compound is reacted with 1,2-diazonaphthoquinonesulfonic
acid chloride in an amount of from 0.2 to 1.2 equivalents,
preferably from 0.3 to 1.0 equivalents. As 1,2-diazonaph-
thoquinonesulfonic acid chloride there may be preferably
used 1,2-diazonaphthoquinone-5-sulfonic acid chloride.
Alternatively, 1,2-diazonaphthoquinone-4-sulfonic  acid
chloride may be used. The resulting o-naphthoquinonediaz-
ide compound is a mixture of those having different posi-
tions and contents of 1,2-diazonaphthoquinonesulfonic acid
ester group. The proportion of a compound having all
hydroxyl groups converted to 1,2-diazonaphthoquinone-
sulfonic acid ester in the mixture (content of completely
esterified compound) is preferably not less than 5 mol %,
more preferably from 20 to 99 mol %.

[0091] As a photosensitive compound which works posi-
tively free from o-naphthoquinonediazide compound there
may be used a polymer compound having o-nitrilecarbino-
lester group described in JP-B-52-2696, pyridinium group-
containing compound described in JP-A-4-365049 or dia-
zonium group-containing compound described in JP-A-5-
249664, JP-A-6-83047, JP-A-6-324495 and JP-A-7-72621.
Further, a combination of a compound which undergoes
photodecomposition to produce an acid (as described in
JP-A-4-121748 and JP-A-4-365043) and a compound hav-
ing C—O—C group or C—O—Si group which dissociates
when acted upon by an acid may be used. Examples of such
a combination include a combination of a compound which
undergoes photodecomposition to produce an acid and an
acetal or O, N-acetal compound (as described in JP-A-48-
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89003), a combination of a compound which undergoes
photodecomposition to produce an acid and an orthoester or
amide acetal compound (as described in JP-A-51-120714),
a combination of a compound which undergoes photode-
composition to produce an acid and a polymer having acetal
or ketal group in its main chain (as described in JP-A-53-
133429), a combination of a compound which undergoes
photodecomposition to produce an acid and an enolether
compound (as described in JP-A-55-12995, JP-A-4-19748
and JP-6-230574), a combination of a compound which
undergoes photodecomposition to produce an acid and an
N-acylimino carbon compound (as described in JP-A-55-
126236), a combination of a compound which undergoes
photodecomposition to produce an acid and a polymer
having orthoester group in its main chain (as described in
JP-A-56-17345), a combination of a compound which
undergoes photodecomposition to produce an acid and a
polymer having silylester group (as described in JP-A-56-
10247), and a combination of a compound which undergoes
photodecomposition to produce an acid and a silylether
compound (as described in JP-A-60-37549, JP-A-60-
121446, JP-A-63-236028, JP-A-63-236029 and JP-A-63-
276046). The proportion of such a positive-working photo-
sensitive compound (including the foregoing combinations)
in the photosensitive composition is preferably from 10 to
50% by weight, more preferably from 15 to 40% by weight.

[0092] (Binder)

[0093] An o-quinonediazide compound can form a pho-
tosensitive layer by itself. However, an o-quinonediazide
compound is preferably used in combination with an aque-
ous alkali-soluble resin which acts as a binder. As such an
aqueous alkali-soluble resin there may be used a novolak
resin having such properties. Examples of such a novolak
resin include cresol-formaldehyde resins such as phenol-
formaldehyde resin, m-cresol-formaldehyde resin, p-cresol-
formaldehyde resin, m-/p-mixed cresol-formaldehyde resin
and phenol/cresol (m-, p-, o- or m-/p-/o-mixed) mixed
formaldehyde. Such an alkali-soluble polymer compound
preferably has a weight-average molecular weight of from
500 to 100,000.

[0094] Besides these resins, resol type phenol resins may
be preferably used. A phenol/cresol (m-, p-, o- or m-/p-/o-
mixed) mixed formaldehyde resin is preferred. In particular,
phenol resins as described in JP-A-61-217034 are preferred.

[0095] Further examples of alkali-soluble resins which
can be incorporated in the photosensitive layer include
various alkali-soluble polymer compounds such as phenol-
modified xylene resin, polyhydroxystyrene, polyhaloge-
nated hydroxystyrene, acrylic resin having phenolic
hydroxyl group as described in JP-A-51-34711, vinyl resin
or urethane resin having sulfonamide group as described in
JP-A-2-866, and vinyl resins having structural unit as
described in JP-A-7-28244, JP-A-7-36184, JP-A-7-36185,
JP-A-7-248628, JP-A-7-261394, and JP-A-7-333839. In
particular, as vinyl resin there is preferably used a film-
forming resin having at least one polymerizable component
selected from the group consisting of the following alkali-
soluble group-containing monomers (1) to (4).

[0096] (1) Acrylamides, methacrylamides, acrylic esters,
methacrylic esters and hydroxystyrenes having aromatic
hydroxyl group such as N-(4-hydroxyphenyl)acrylamide,
N-(4-hydroxyphenyl)methacrylamide,  o-hydroxystyrene,
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m-hydroxystyrene, o-hydroxystyrene, o-bromo-p-hydroxy-
styrene, m-bromo-p-hydroxystyrene, o-chloro-p-hydroxy-
styrene, m-chloro-p-hydroxystyrene, o-hydroxyphenyl acry-
late, m-hydroxyphenyl acrylate, p-hydroxyphenyl acrylate,
o-hydroxyphenyl methacrylate, m-hydroxyphenyl meth-
acrylate and p-hydroxyphenyl methacrylate;

[0097] (2) Unsaturated carboxylic acids such as acrylic
acid, methacrylic acid, maleic acid, maleic anhydride, half
ester thereof, itaconic acid, itaconic anhydride and half ester
thereof;

[0098] (3) Acrylamides such as N-(o-aminosulfonylphe-
nyl) acrylamide, N-(m-aminosulfonylphenyl) acrylamide,
N-(p-aminosulfonylphenyl)acrylamide, N-[1-(3-aminosul-
fonyl) naphthyl]acrylamide and N-(2-aminosulfonylethy-
Darylamide, methacrylamides such as N-(o-aminosulfo-
nylphenyl) methacrylamide, N-(m-
aminosulfonylphenyl)methacrylamide, N-(p-
aminosulfonylphenyl)methacrylamide, N-[1-(3-amino
sulfonyl)naphthyl]methacrylamide and N-(2-aminosulfonyl
ethyl)methacrylamide, and unsaturated sulfonamides such
as acrylic acid esters (e.g., o-aminosulfonylphenyl acrylate,
m-aminosulfonylphenyl acrylate, p-aminosulfonylphenyl
acrylate, 1-(3-aminosulfonylphenylnaphthyl)acrylate) and
methacrylic acid esters (e.g., o-aminosulfonylphenyl meth-
acrylate, m-aminosulfonylphenyl methacrylate, p-aminosul-
fonylphenyl methacrylate, 1-(3-aminosulfonylphenyl naph-
tyDmethacrylate); and

[0099] (4) Phenylsulfonyl acrylamide which may have
substituents, such as tosyl acrylamide and phenylsulfonyl
methacrylamide which may have substituents, such as tosyl
methacrylamide.

[0100] Further, film-forming resins obtained by copoly-
merizing the following monomers (5) to (14) besides these
alkali-soluble group-containing monomers may be used.

[0101] (5) Acrylic acid esters and methacrylic acid esters
having aliphatic hydroxyl group, such as 2-hydroxyethyl
acrylate and 2-hydroxyethyl methacrylate;

[0102] (6) (Substituted) acrylic acid esters such as methyl
acrylate, ethyl acrylate, propyl acrylate, butyl acrylate, amyl
acrylate, hexyl acrylate, cyclohexyl acrylate, octyl acrylate,
phenyl acrylate, benzyl acrylate, 2-chloroethyl acrylate,
4-hydroxybutyl acrylate, glycidyl acrylate and N-dimethy-
laminoethyl acrylate;

[0103] (7) (Substituted) methacrylic acid esters such as
methyl methacrylate, ethyl methacrylate, propyl methacry-
late, butyl methacrylate, amyl methacrylate, hexyl meth-
acrylate, cyclohexyl methacrylate, octyl methacrylate, phe-
nyl methacrylate, benzyl methacrylate, 2-chloroethyl
methacrylate, 4-hydroxybutyl methacrylate, glycidyl meth-
acrylate and N-dimethylaminoethyl methacrylate;

[0104] (8) Acrylamides or methacrylamides such as acry-
lamide, methacrylamide, N-methylolacrylamide, N-methy-
lol methacrylamide, N-ethylacrylamide, N-ethylmethacryla-
mide, N-hexylacrylamide, N-hexylmethacrylamide,
N-cyclohexylacrylamide, = N-cyclohexylmethacrylamide,
N-hydroxyethylacrylamide, N-hydroxyethylmethacryla-
mide, N-phenylacrylamide, N-phenylmethacrylamide,
N-benzylacrylamide, N-benzylmethacrylamide, N-nitrophe-
nylacrylamide, N-nitrophenylmethacrylamide, N-ethyl-N-
phenylacrylamide and N-ethyl-N-phenylmethacrylamide;
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[0105] (9) Vinyl ethers such as ethyl vinyl ether, 2-chlo-
roethyl vinyl ether, hydroxyethyl vinyl ether, propyl vinyl
ether, butyl vinyl ether, octyl vinyl ether and phenyl vinyl
ether;

[0106] (10) Vinyl esters such as vinyl acetate, vinyl chlo-
roacetate, vinyl butyrate and vinyl benzoate;

[0107] (11) Styrenes such as styrene, o-methylstyrene,
methylstyrene and chloromethylstyrene;

[0108] (12) Vinyl ketones such as methyl vinyl ketone,
ethyl vinyl ketone, propyl vinyl ketone and phenyl vinyl
ketone;

[0109] (13) Olefins such as ethylene, propylene, isobuty-
lene, butadiene and isoprene; and

[0110] (14) N-vinylpyrrolidone, N-vinylcarbazole, 4-vi-
nylpyridine, acrylonitrile, methacrylonitrile, etc.

[0111] These alkali-soluble polymer compounds each
preferably have a weight-average molecular weight of from
500 to 500,000.

[0112] These alkali-soluble polymer compounds may be
used singly or in combination. The proportion of such a
polymer compound in the photosensitive composition is
preferably not more than 80% by weight, more preferably
from 30 to 80% by weight, even more preferably from 50 to
70% by weight. This range is advantageous in developability
and press life.

[0113] Further, as described in U.S. Pat. No. 4,123,279,
the foregoing alkali-soluble polymer compound is prefer-
ably used in combination with a condensate of a phenol
having a C; g alkyl group as a substituent with formaldehyde
such as t-butylphenol-formaldehyde resin and octylphenyl-
formaldehyde resin or o-naphthoquinonediazidesulfonic
acid ester thereof (as described in JP-A-61-243446) from the
standpoint of improvement of image ink-receptivity.

[0114] (Development accelerator)

[0115] The photosensitive composition preferably com-
prises cyclic acid anhydrides, phenols and organic acids
incorporated therein to enhance the sensitivity thereof and
improve the developability thereof.

[0116] As the cyclic acid anhydrides there may be used
phthalic anhydride, tetrahydrophthalic anhyride, hexahy-
droxphthalic anhydride, 3,6-endoxy-A*-tetrahydrophthalic
anhydride, tetrachlorophthalic anhydride, maleic anhydride,
chloromaleic anhyride, a-phenylmaleic anhydride, succinic
anhydride and pyromellitic anhydride as disclosed in U.S.
Pat. No. 4,115,128.

[0117] Examples of the phenols employable herein
include bisphenol A, p-nitrophenol, p-ethoxyphenol, 2,4,4'-
trihydroxybenzophenone, 2,3,4-trihydroxybenzophenone,
4-hydroxybenzophenone, 4,4',4"-trihydroxytriphenyl-
methane, and 4,4',3",4"-tetrahydroxy-3,5,3',5'"-tetramethylt-
riphenyl methane.

[0118] Examples of the organic acids employable herein
include sulfonic acids, sulfinic acids, alkylsulfuric acids,
phosphonic acids, phosphonic acid esters, and carboxylic
acids as disclosed in JP-A-60-88942 and JP-A-2-96755.
Specific examples of these organic acids include p-toluene-
sulfonic acid, dodecylbenzenesulfonic acid, p-toluene-
sulfinic acid, ethylsulfuric acid, phenylphosphonic acid,
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phenylphosphinic acid, phenyl phosphate, diphenyl phos-
phate, benzoic acid, isophthalic acid, adipic acid, p-toluic
acid, 3,4-dimethoxybenzoic acid, phthalic acid, terephthalic
acid, 1,4-cyclohexene-2,2-dicarboxylic acid, erucic acid,
lauric acid, n-undecanoic acid, and ascorbic acid.

[0119] The proportion of the foregoing cyclic acid anhy-
drides, phenols and organic acids in the photosensitive
composition is preferably from 0.05 to 15% by weight, more
preferably from 0.1 to 5% by weight.

[0120] (Development stabilizer)

[0121] The photosensitive composition may further com-
prise a nonionic surface active agent as disclosed in JP-A-
62-251740 and JP-A-4-68355 or an amphoteric surface
active agent as disclosed in JP-A-59-121044 and JP-A-4-
13149 incorporated therein to enhance the processing sta-
bility to development conditions (so-called development
latitude).

[0122] Specific examples of the nonionic surface active
agent employable herein include sorbitan tristearate, sorbi-
tan monopalmitate, sorbitan trioleate, monoglyceride stear-
ate, polyoxyethylene sorbitan monoleate, and polyoxyeth-
ylene nonyl phenyl ether.

[0123] Specific examples of the amphoteric surface active
agent employable herein include alkyl di(aminoethyl)gly-
cine, alkyl polyaminoethylglycine hydrochloride, 2-alkyl-
N-carboxyethyl-N-hydroxyethylimidazolinium betaine,
N-tetradecyl-N,N-betaine type surface active agent (e.g.,
AMOGEN K, produced by Dai-ichi Kogyo Seiyaku Co ,
Ltd.), and alkylimidazoline type surface active agent (e.g.,
Lebon 15, produced by SANYO CHEMICAL INDUS-
TRIES, LTD.).

[0124] The proportion of the foregoing nonionic surface
active agent and amphoteric surface active agent in the
photosensitive composition is preferably from 0.05 to 15%
by weight, more preferably from 0.1 to 5% by weight.

[0125] (Printing-out agent, dye, others)

[0126] The photosensitive composition may comprise a
printing-out agent for obtaining a visible image shortly after
exposure, a dye as an image colorant, and other fillers.
Examples of the dye employable herein include basic dyes
comprising a salt of cation having a basic dye skeleton
described in JP-A-5-313359 with an organic anion with 10
or more carbon atoms having a sulfonic acid group as only
exchangeable group and from 1 to 3 hydroxyl groups. The
amount of the dye to be incorporated is from 0.2 to 5% by
weight based on the total weight of the photosensitive
composition.

[0127] The photosensitive composition may further com-
prise a compound which interacts with a dye to produce a
photodecomposition product that changes color tone as
described in the above cited JP-A-5-313359. Specific
examples of such a compound include o-naphthoquinonedi-
azide-4-sulfonic acid halogenide as disclosed in JP-A-50-
36209 (corresponding to U.S. Pat. No. 3,969,118), trihalom-
ethyl-2-pyrone  or trihalomethyl tricidine, various
o-naphthoquinonediazide compounds as disclosed in JP-A-
55-62444 (corresponding to U.S. Pat. No. 2,038,801), and
2-trihalomethyl-5-aryl-1,3,4-oxadiazole compound as dis-
closed in JP-A-55-77742 (corresponding to U.S. Pat. No.
4,279,982). These compounds may be used singly or in
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admixture. Among these compounds, those having absorp-
tion at 400 nm may be used as the foregoing yellow dye.

[0128] As the image colorants there may be used dyes
other than those disclosed in the above cited JP-A-5-313359.
Preferred examples of dyes including salt-forming organic
dyes include oil-soluble dyes and basic dyes. Specific
examples of these dyes include Oil Green BG, Oil Blue BOS
and Oil Blue #603 (produced by Oriental Chemical Indus-
tries, Ltd.), Victoria Pure Blue BOH, Victoria Pure Blue
NAPS and Ethyl Violet 6HNAPS (produced by Hodogaya
Chemical Co., Ltd.), Rhodamine B (C145170B), Malachite
Green (C142000) and Methylene Blue (C152015).

[0129] The photosensitive composition may further com-
prise a yellow dye represented by the following general
formula [I], [II] or [IIT] having an absorbance at 417 nm of
not less than 70% of that at 436 nm.

Ry Y, Gy
T~
Ry T R, Ry O2
Rj

[0130] In the general formula [I], R; and R, each inde-
pendently represent a hydrogen atom or a C,_;, alkyl, aryl or
alkenyl group. R, and R, may together form a ring. R;, R,
and Ry each independently represent a hydrogen atom or a
C, o alkyl group. G, and G, each independently represent
an alkoxycarbonyl group, an aryloxycarbonyl group, an acyl
group, an arylcarbonyl group, an alkylthio group, an arylthio
group, an alkylsulfonyl group, an arylsulfonyl group or a
fluoroalkylsulfonyl group. G, and G, may together form a
ring. One or more of R, R,, R;, R,, R, G;, and G, have
one or more sulfonic acid groups, carboxyl groups, sulfona-
mide groups, imide groups, N-sulfonylamide groups, phe-
nolic hydroxyl groups, sulfonimide groups or metal salts
thereof or inorganic or organic ammonium salts thereof. Y
represents a divalent atomic group selected from the group
consisting of O, S, NR (in which R represents a hydrogen
atom or an alkyl or aryl group), Se, —C(CH,),— and
—CH=CH—. The suffix n1 represents an integer of 0 or 1.

(]

Rg S, G3
R7 S Gy

[0131] In the general formula [II], R and R, each inde-
pendently represent a hydrogen atom, an alkyl group, a
substituted alkyl group, an aryl group, a substituted aryl
group, a heterocyclic group, a substituted heterocyclic
group, an allyl group or a substituted allyl group. R, and R,
may together form a ring with the carbon atom to which it
is bonded. The suffix n, represents an integer of 0 to 2. G,
and G, each independently represent a hydrogen atom, a
cyano group, an alkoxycarbonyl group, a substituted alkoxy-
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carbonyl group, an aryloxycarbonyl group, a substituted
aryloxycarbonyl group, an acyl group, a substituted acyl
group, an arylcarbonyl group, a substituted arylcarbonyl
group, an alkylthio group, an arylthio group, an alkylsulfo-
nyl group, an arylsulfonyl group or a fluoroalkylsulfonyl
group, with the proviso that G, and G, are not a hydrogen
atom at the same time. G5 and G, may together form a ring
comprising nonmetallic atoms with the carbon atom to
which it is bonded.

[0132] One or more of Ry, R,, G5, and G, have one or
more sulfonic acid groups, carboxyl groups, sulfonamide
groups, imide groups, N-sulfonylamide groups, phenolic
hydroxyl groups, sulfonimide groups or metal salts thereof
or inorganic or organic ammonium salts thereof.

[111]

Riy Rg
( CH=CH—(C—CH,—C—CH=CH )

Rz \ g g 7 "Ro
Ris Rio

[0133] In the general formula [IIT], Rg, Ry, Ry, Ryj, Ry
and R, ; may be the same or different and each represent a
hydrogen atom, an alkyl group, a substituted alkyl group, an
aryl group, a substituted aryl group, an alkoxy group, a
hydroxyl group, an acyl group, a cyano group, an alkoxy-
carbonyl group, an aryloxycarbonyl group, a nitro group, a
carboxyl group, a chloro group or a bromo group.

[0134] (Formation of positive-working photosensitive
layer, others)

[0135] The positive-working photosensitive layer can be
obtained by dissolving the foregoing various components of
photosensitive composition in a proper solvent, and then
applying the solution to a support.

[0136] Examples of the solvent employable herein include
y-butyrolactone, ethylene dichloride, cyclohexane, methyl
ethyl ketone, ethylene glycol monomethyl ether, ethylene
glycol monoethyl ether, 2-methoxyethyl acetate, 1-meth-
oxy-2-propanol, 1-methoxy-2-propyl acetate, toluene, ethyl
acetate, methyl lactate, ethyl lactate, dimethylsulfoxide,
dimethylacetamide, dimethylformamide, water, N-meth-
ylpyrrolidone, tetrahydrofurfuryl alcohol, acetone, diac-
etone alcohol, methanol, ethanol, isopropanol, and diethyl-
ene glycol dimethyl ether. These solvents may be used
singly or in admixture. The concentration (solid content) of
the photosensitive composition in the solution is preferably
from 2 to 50% by weight. The coated amount of the coating
solution is preferably from 0.5 g/m? to 4.0 g/m*. If the
coated amount of the coating solution falls below 0.5 g/m?,
the resulting press life is shortened. On the contrary, if the
coated amount of the coating solution exceeds 4.0 g/m?, the
resulting press life is prolonged, but the resulting sensitivity
is lowered.

[0137] The formation of the photosensitive layer by, e.g.,
applying the photosensitive composition solution to the
support can be accomplished by any of various known
methods.

[0138] The photosensitive composition may comprise a
surface active agent for facilitating coating such as fluorine-
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based surface active agent described in JP-A-62-170950
incorporated therein. The amount of such a surface active
agent to be incorporated is preferably from 0.01 to 1% by
weight, more preferably from 0.05 to 0.5% by weight based
on the total weight of the photosensitive composition. The
lithographic printing plate thus obtained can provide a
printed matter faithful to the original film but with much blur
and roughness. In order to eliminate blur, the surface of the
photosensitive layer thus provided can be roughened. For
example, as described in JP-A-61-258255, particles having
a size of several micrometers may be added to the photo-
sensitive composition solution which is then applied to the
support. However, this method can exert little effect of
eliminating blur and cannot eliminate roughness.

[0139] On the other hand, the use of a method involving
the attachment of a roughening component to the surface of
the photosensitive layer as described in JP-A-50-125805,
JP-B-57-6582, JP-B-61-28986 and JP-B-62-62337 makes it
possible to eliminate blur and further eliminate roughness.
Further, as described in JP-B-55-30619, the incorporation of
a light absorbing agent having absorption in the wavelength
range to which the photosensitive material is sensitive in the
matt layer makes it possible to further eliminate blur and
roughness. Even if an original film comprising 300 or more
lines per inch which is more liable to blur and roughness in
print than original film comprising 175 lines per inch or an
original film obtained by FM screening is used, this method
can provide a good printed matter. As mentioned above, the
photosensitive layer on the photosensitive printing precursor
preferably has the following minute pattern. In other words,
the height of the coated portion is preferably from 1 to 40
um, particularly from 2 to 20 um. The size (width) of the
coated portion is preferably from 10 to 10,000 um, particu-
larly from 20 to 200 um. The amount of the coated portion
is from 1 to 1,000 pieces/mm>, preferably from 5 to 500
pieces/mm?.

[0140] <3> Development

[0141] The development of the positive-working photo-
sensitive lithographic printing plate of the present invention
will be further described hereinafter.

[0142] (Exposure)

[0143] The positive-working photosensitive lithographic
printing plate of the present invention is imagewise exposed
to light, and then subjected to development. As the source of
activation light for use in imagewise exposure include
carbon arc lamp, mercury vapor lamp, metal halide lamp,
xenon lamp, tungsten lamp, and chemical lamp. Examples
of radiation employable herein include electron rays, X rays,
ion beam, and far infrared rays. Further, g-ray, i-ray, deep
ultraviolet rays, or high density energy beam (laser beam)
may be used. Examples of laser beam employable herein
include helium neon laser, argon laser, krypton laser, helium
cadmium laser, KrF exima laser, semiconductor laser, and
YAG laser.

[0144] (Developer)

[0145] As the developer for the positive-working photo-
sensitive lithographic printing plate of the present invention
there may be preferably used an alkaline aqueous solution
substantially free of organic solvent. Specific preferred
examples of such an alkaline aqueous solution include
aqueous solution of sodium silicate, potassium silicate,
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NaOH, KOH, LiOH, tribasic sodium phosphate, dibasic
sodium phosphate, tribasic ammonium phosphate, dibasic
ammonium phosphate, sodium metasilicate, sodium carbon-
ate, sodium bicarbonate, potassium carbonate, and aqueous
ammonia. More preferably, a developer with a pH value of
from 9.0 to 13.5 containing (a) at least one saccharide
selected from nonreducing sugars and (b) at least one base
is used.

[0146] The foregoing developer will be further described
hereinafter. The term “developer” as used herein is meant to
indicate development initiator (developer in a narrow sense)
and developer replenisher unless otherwise specified.

[0147] (Nonreducing sugar and base)

[0148] This developer comprises as main components at
least one compound selected from the group consisting of
nonreducing sugars and at least one base and exhibits a pH
value of from 9.0 to 13.5.

[0149] These nonreducing sugars are sugars having no
free aldehyde or ketone groups and showing no reducing
properties and can be divided into three groups, i.c., treha-
lose type oligosaccharide comprising reducing groups con-
nected to each other, glycoside comprising reducing group
in saccharide connected to nonsaccharide and sugaralcohol
obtained by hydrogenating and reducing saccharide. Any of
these nonreducing sugars may be preferably used. Examples
of the trehalose type oligosaccharide include saccharose and
trehalose. Examples of the glycoside include alkylglycoside,
phenolglycoside, and mustard oil glycoside. Examples of the
sufaralcohol include D, L-arabitol, ribite, xylite, D, L-sor-
bitol, D, L-mannitole, D, L-iditol, D, L-talitol, dulcitol, and
allozulcitol. Further, maltitol obtained by hydrogenating
disaccharide and reduced material (reduced syrup) obtained
by hydrogenating oliosaccharide are preferably used. Par-
ticularly preferred among these nonreducing sugars are
sugaralcohol and saccharose. In particular, D-sorbitol, sac-
charose, and reduced syrup are desirable because they
exhibit a buffering action in a proper pH range and are
inexpensive.

[0150] These nonreducing saccharides may be used singly
or in combination. The proportion of such a nonreducing
saccharide in the developer is preferably from 0.1 to 30% by
weight, more preferably from 1 to 20% by weight. If the
proportion of such a nonreducing saccharide falls below the
above defined range, a sufficient buffering action cannot be
obtained. On the contrary, if the proportion of such a
nonreducing saccharide exceeds the above defined range,
the resulting developer can hardly be highly concentrated. In
addition, it adds to the cost.

[0151] If a reducing saccharide and a base are used in
combination, the resulting developer changes in its color to
brown with time and decreases in its pH value gradually,
lowering in its developability.

[0152] As the base to be used in combination with the
nonreducing saccharide there may be used an alkali agent
which has heretofore been known. For example, inorganic
alkali agents such as sodium hydroxide, potassium hydrox-
ide, lithium hydroxide, trisodium phosphate, tripotassium
phosphate, triammonium phosphate, disodium phosphate,
dipotassium phosphate, diammonium phosphate, sodium
carbonate, potassium carbonate, ammonium carbonate,
sodium hydrogencarbonate, potassium hydrogencarbonate,
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ammonium hydrogencarbonate, sodium borate, potassium
borate and ammonium borate may be used. Further, organic
alkali agents such as monomethylamine, dimethylamine,
trimethylamine, monoethylamine, diethylamine, triethy-
lamine, monoisopropylamine, dilsopropylamine, triisopro-
pylamine, n-butylamine, monoethanolamine, diethanola-
mine, triethanolamine, monoisopropanolamine,
diisopropanolamine, ethylene-imine, ethylenediamine and
pyridine may be used.

[0153] These alkali agents may be used singly or in
combination. Preferred among these alkali agents are
sodium hydroxide and potassium hydroxide. This is because
the adjustment of the amount of such an alkali agent based
on the nonreducing sugar makes it possible to adjust the pH
value of the developer within a wide range. Further, triso-
dium phosphate, tripotassium phosphate, sodium carbonate,
potassium carbonate, etc. are desirable because they have a
buffering action themselves.

[0154] Such an alkali agent is added in such an amount
that the pH value of the developer falls within the range of
from 9.0 to 13.5. The amount of the alkali agent to be added
is determined by the desired pH value of the developer and
the kind and amount of the nonreducing sugar used. More
preferably, the pH value of the developer falls within the
range of from 10.0 to 13.2.

[0155] The developer may further comprise an alkaline
buffer solution comprising a weak acid and a strong base
incorporated therein besides the foregoing saccharides. The
weak acid to be used as such a buffer solution preferably has
a pKa value of from 10.0 to 13.2. Such a weak acid may be
selected from the group consisting of those described in
IONISATION CONSTANTS OF ORGANIC ACIDS IN
AQUEOUS SOLUTION, Pergamon Press, e.g., alcohols
such as 2,2,3,3-tetrafluoropropanol-1 (pKa: 12.74), trifluo-
roethanol (pKa: 12.37) and trichloroethanol (pKa: 12.24),
aldehydes such as pyridine-2-aldehyde (pKa: 12.68) and
pyridine-4-aldehyde (pKa: 12.05), compounds having phe-
nolic hydroxyl group such as salicylic acid (pKa: 13.0),
3-hydroxy-2-naphthoic acid (pKa: 12.84), catechol (pKa:
12.6), gallic acid (pKa: 12.4), sulfosalicylic acid (pKa: 11.7),
3,4-dihydroxysulfonic acid (pKa: 12.2), 3,4-dihydroxyben-
zoic acid (pKa: 11.94), 1,24-trihydroxybenzene (pKa:
11.82), hydroquinone (pKa: 11.56), pyrogallol (pKa: 11.34),
o-cresol (pKa: 10.33), resorcinol (pKa: 11.27), p-cresol
(pKa: 10.27) and m-cresol (pKa: 10.09), oxims such as
2-butanonoxim (pKa: 12.45), acetoxim (pKa: 12.42), 1,2-
cycloheptanedionedioxim (pKa: 12.3), 2-hydroxybenzalde-
hydoxim (pKa: 12.10), dimethyl glyoxim (pKa: 11.9),
ethanediamidedioxim (pKa: 11.37) and acetophenonoxim
(pKa: 11.35), nucleic acid-related substances such as
adenosine (pKa: 12.56), inosine (pKa:12.5), guanine (pKa:
12.3), cytosine (pKa: 12.2), hypoxanthine (pKa: 12.1) and
xanthine (pKa: 11.9), and weak acids such as diethylami-
nomethylphosphonic acid (pKa: 12.32), 1-amino-3,3,3-trif-
luorobenzoic acid (pKa: 12.29), isopropylidednediphospho-
nic acid (pKa: 12.10), 1,1-ethylidenediphosphonic acid
(pKa: 11.54), 1,1-ethylidenediphosphonic acid-1-hydroxy
(pKa: 11.52), benzimidazole (pKa: 12.86), thiobenzamide
(pKa: 12.8), picolinethioamide (pKa: 12.55) and barbituric
acid (pKa: 12.5).

[0156] Preferred among these weak acids are sulfosali-
cylic acid and salicylic acid.
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[0157] Preferred examples of the base to be used in
combination with such a weak acid include sodium hydrox-
ide, ammonium hydroxide, potassium hydroxide and lithium
hydroxide.

[0158] These alkali agents may be used singly or in
combination.

[0159] The foregoing wvarious alkali agents may be
adjusted to a preferred range of pH by their concentration
and combination before use.

[0160] (Surface active agent)

[0161] The developer of the present invention may com-
prise various surface active agents or organic solvents incor-
porated therein for the purpose of enhancing accelerating the
developing properties thereof, dispersing development tail-
ings and enhancing the ink-receptivity of the image area on
the printing plate as necessary. Preferred examples of these
surface active agents or organic solvents include anionic
surface active agents, cationic surface active agents, and
nonionic surface active agents.

[0162] Preferred examples of these surface active agents
include nonionic surface active agents such as polyoxyeth-
ylene alkyl ether, polyoxyethylene alkyl phenyl ether, poly-
oxyethylene polystyryl phenyl ether, polyoxyethylene poly-
oxypropylene alkyl ether, glycerinaliphatic acid partial ester,
sorbitanaliphatic partial ester, pentaerythritolaliphatic acid
partial ester, propyleneglycolmonoaliphatic acid ester,
sucrose aliphatic acid partial ester, polyoxyethylenesorbi-
tanaliphatic acid partial ester, polyoxyethylenesorbitola-
liphatic acid partial ester, polyoxyethylated castor oil, poly-
oxyethyleneglycerinalphatic acid partial ester, aliphatic acid
diethanolamide, N,N-bis-2-hydroxyalkylamine, polyoxy-
ethylene alkylamine. triethanolaminealiphatic acid ester and
trialkylamine oxide, anionic surface active agents such as
aliphatic acid salt, abietate, hydroxyalkanesulfonic acid salt,
alkanesulfonic acid salt, dialkylsulfosuccinic acid salt,
straight-chain alkylbenzenesulfonic acid salt, branched
alkylbenzenesulfonic acid salt, alkylnaphthalenesulfonic
acid salt, alkylphenoxypolyoxyethylenepropylsulfonic acid,
polyoxyethylenealkylsulfophenylether salt, N-methyl-N-
oleyltauric sodium salt, N-alkylsulfosuccinic acid monoam-
ide disodium salt, petroleumsulfonic acid salt, sufated beef
tallow, sulfuric acid ester of aliphatic acid alkylester, alkyl-
sulfuric acid ester, polyoxyethylenealkylethersulfuric acid
ester, sulfuric acid ester of aliphatic acid monoglyceride,
polyoxyethylenealkylphenylethersulfuric acid ester, poly-
oxyethylenestyrylphenylethersulfuric acid ester, alkylphos-
phoric acid ester, polyoxyethylenealkylether phosphoric
acid ester, polyoxyethylenealkylphenylether phosphoric
ester, partial saponification product of styrene/maleic anhy-
dride copolymer, partial saponification product of olefin/
maleic anhydride copolymer and naphthalenesulfonic acid-
formalin condensate, cationic surface active agents such as
alkylamine, quaternary ammonium salt (e.g., tetrabutylam-
monium bromide), polyoxyethylenealkylamine salt and
polyethylenepolyamine derivative, and amphoteric surface
active agents such as carboxybetaine, aminocarboxylic acid,
sulfobetaine, aminosulfuric acid ester and imidazoline.
Among these surface active agents, the term “polyoxyeth-
ylene” may be replaced by polyoxyalkylene such as poly-
oxymethylene, polyoxypropylene and polyoxybutylene
which may be used herein as well.

[0163] An even more desirable surface active agent is a
fluorine-based surface active agent having perfluoroalkyl
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group in its molecule. Examples of such a fluoro-based
surface active agent include anionic fluorine-based surface
active agents such as perfluoroalkylcarboxylic acid salt,
perfluoroalkylsulfonic acid salt and perfluoroalkylphospho-
ric acid ester, amphoteric surface active agents such as
perfluoroalkylbetaine, cationic surface active agents such as
perfluoroalkyltrimethyl ammonium salt, and nonionic sur-
face active agents such as perfluoroalkylamine oxide, per-
fluoroalkylethylene oxide adduct, perfluoroalkyl group- and
hydrophilic group-containing oligomer, perfluoroalkyl
group- and lipophilic group-containing oligomer,perfluoro-
alkyl group-, hydrophilic group- and lipophilic group-con-
taining oligomer and perfluoroalkyl group- and lipophilic
group-containing urethane.

[0164] The foregoing surface active agents may be used
singly or in combination. The foregoing surface active
agents may be incorporated in the developer in an amount of
from 0.001 to 10% by weight, preferably from 0.01 to 5%
by weight.

[0165] (Development stabilizer)

[0166] The developer of the present invention may com-
prise various development stabilizers incorporated therein.
Preferred examples of these development stabilizers include
polyethylene glycol adduct of sugaralcohol, tetraalkylam-
monium salt such as tetrabutylammonium hydroxide, phos-
phonium salt such as tetrabutylphosphonium bromide and
iodonium salt such as diphenyliodonium chloride as
described JP-A-6-282079.

[0167] Further examples of these development stabilizers
include anionic surface active agents and amphoteric surface
active agents as described in JP-A-50-51324, water-soluble
cationic polymers as described in JP-A-55-95946, and
water-soluble amphoteric polymer electrolytes as described
in JP-A-56-142528.

[0168] Still further examples of the development stabiliz-
ers include alkylene glycol-added organic boron compounds
as described in JP-A-59-84241, polyoxyethylene-polyox-
ypropylene block polymerization type water-soluble surface
active agents as described in JP-A-60-111246, polyoxyeth-
ylene-polyoxypropylene-substituted alkylenediamine com-
pounds as described in JP-A-60-129750, polyethylene gly-
cols having a weight-average molecular weight of not less
than 300 as described in JP-A-61-215554, fluorine-contain-
ing surface active agents having cationic group as described
in JP-A-63-175858, and water-soluble ethylene oxide
adducts obtained by adding 4 or more mols of ethylene
oxides to acid or alcohol and water-soluble polyalkylene
compounds as described in JP-A-2-39157.

[0169] (Organic solvent)

[0170] The developer of the present invention is substan-
tially free of organic solvent but may comprise an organic
solvent incorporated therein as necessary. As such an
organic solvent there is preferably used one having a water
solubility of about 10% by weight or less, preferably not less
than 5% by weight. Examples of such an organic solvent
include 1-phenylethanol, 3-phenyl-1-propanol, 4-phenyl-1-
butanol, 4-phenyl-2-butanol, 2-phenyl-1-butanol, 2-phe-
noxyethanol, 2-benzyloxyethanol, o-methoxybenzylalcohol,
m-methoxybenzylalcohol, p-methoxybenzylalcohol, benzy-
lalcohol, cyclohexanol, 2-methylcyclohexanol, 3-methylcy-
clohexanol, 4-methyl cyclohexanol, N-phenylethanolamine,
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and N-phenyldiethanol amine. The term “developer substan-
tially free of organic solvent” as used herein is meant to
indicate a developer containing an organic solvent in an
amount of not more than 5% by weight based on the total
weight thereof. The amount of the organic solvent to be used
is closely related to the amount of the surface active agent
to be used. It is preferred that the amount of the surface
active agent to be used increases as the amount of the
organic solvent increases. This is because if an organic
solvent is used in a large amount while a surface active agent
is used in a small amount, the organic solvent cannot be
completely dissolved in the developer, making it impossible
to expect assured good developing properties.

[0171] (Reducing agent)

[0172] The developer of the present invention may further
comprise a reducing agent incorporated therein. This reduc-
ing agent acts to inhibit stain on the printing plate. This
reducing agent is particularly effective for the development
of a negative-working photosensitive lithographic printing
plate comprising a photosensitive diazonium salt compound.
Preferred examples of organic reducing agent include phe-
nol compounds such as thiosalicylic acid, hydroquinone,
methol, methoxyquinone, resorcine and 2-methylresorcine,
and amine compounds such as phenylenediamine and phe-
nylhydrazine. Preferred examples of inorganic reducing
agent include salts of inorganic acids such as sulfurous acid,
hydrogensulfurous acid, phosphorous acid, hydrogenphos-
phorous acid, dibasic hydrogenphosphorous acid, thiosulfu-
ric acid and dithionous acid with sodium, potassium and
ammonium. Among these reducing agents, sulfites are par-
ticularly excellent in the effect of inhibiting stain. Such a
reducing agent is preferably incorporated in the developer
during use in an amount of from 0.05 to 5% by weight.

[0173] (Organic carboxylic acid)

[0174] The developer of the present invention may further
comprise an organic carboxylic acid incorporated therein.
As such an organic carboxylic acid there may be used a Cg_,
aliphatic carboxylic acid or aromatic carboxylic acid. Spe-
cific examples of the aliphatic carboxylic acid include
caproic acid, enanthylic acid, caprylic acid, lauric acid,
myristic acid, palmitic acid, and stearic acid. A particularly
preferred example of the aliphatic carboxylic acid is a Cq_;»
alkanic acid. Alternatively, an unsaturated aliphatic acid
having a double bond in carbon chain or branched carbon
chain aliphatic carboxylic acid may be used.

[0175] As the aromatic carboxylic acid there may be used
a compound comprising carboxyl group substituted on ben-
zene ring, naphthalene ring, anthracene ring, etc. Specific
examples of such a compound include o-chlorobenzoic acid,
p-chlorobenzoic acid, o-hydroxybenzoic acid, p-hydroxy-
benzoic acid, o-aminobenzoic acid, p-aminobenzoic acid,
2,4-dihydroxybenzoic acid, 2,5-dihydroxybenzoic acid, 2,6-
dihydroxybenzoic acid, 2,13-dihydroxybenzoic acid, 3,5-
dihydroxybenzoic acid, 1-hydroxy-2-naphtoic acid, 3-hy-
droxy-2-naphthoic acid, 2-hydroxy-1-naphthoic acid, and
2-naphthoic acid. Particularly effective among these com-
pounds is hydroxynaphthoic acid.

[0176] The foregoing aliphatic or aromatic carboxylic acid
is preferably used in the form of sodium salt, potassium salt
or ammonium salt to enhance its water solubility. The
content of the organic carboxylic acid in the developer is not
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specifically limited. However, if the content of the organic
carboxylic acid falls below 0.1% by weight, the resulting
effect is not sufficient. On the contrary, if the content of the
organic carboxylic acid exceeds 10% by weight, the result-
ing effect can no longer be enhanced. Further, the organic
carboxylic acid can prevent the dissolution of other addi-
tives, if any. Accordingly, the amount of the organic car-
boxylic acid to be added is preferably from 0.1 to 10% by
weight, more preferably from 0.5 to 4% by weight based on
the weight of the developer.

[0177] (Others)

[0178] The developer of the present invention may further
comprise a preservative, a coloring agent, a thickening
agent, an anti-foaming agent, a hard water softener, etc.
incorporated therein as necessary. Examples of such a hard
water softener include polyphosphoric acid, sodium salt,
potassium and ammonium salts thereof, aminopolycarboxy-
lic acid such as ethylenediaminetetraacetic acid, diethylen-
etriamine pentaacetic acid, triethylenetetraminehexaacetic
acid, hydroxyethylethylenediaminetriacetic acid, nitrilotri-
acetic acid, 1,2-diaminocyclohexanetetraacetic acid and 1,3-
diamino-2-propanoltetraacetic acid, sodium, potassium and
ammonium salts thereof, aminotri (methylenephosphonic
acid), ethylenediaminetetra(methylenephosphonic  acid),
diethylene triarinepenta(methylenephosphonic acid), trieth-
ylene tetraminehexa(methylenephosphonic acid), hydroxy-
ethyl ethylenediaminetri(methylenephosphonic acid), 1-hy-
droxyethane-1,1-diphosphonic acid, and sodium, potassium
and ammonium salts thereof.

[0179] The optimum amount of such a hard water softener
to be used varies with its chelating power and the hardness
and amount of water used. In practice, however, the amount
of the water softer to be used is normally from 0.01 to 5%
by weight, preferably from 0.01 to 0.5% by weight based on
the weight of the developer used. If the amount of the water
softer to be used falls below the above defined range, the
desired object cannot be fully accomplished. On the con-
trary, if the amount of the water softer to be used exceeds the
above defined range, the image area suffers from defects
such as white mark.

[0180] The balance of the developer is water. The devel-
oper is stored in the form of concentrated solution having a
less water content than in use so that it can be diluted before
use. This is advantageous in portability. The optimum con-
centration of the developer is such that the various compo-
nents of the developer undergo neither separation nor pre-
cipitation.

[0181] As the developer for the photosensitive litho-
graphic printing plate there may be used a developer as
described in JP-A-6-282079. This developer contains a
water-soluble ethylene oxide adduct obtained by adding not
less than 5 mols of ethylene oxide to a silicate of alkaline
metal having an Si0,/M,0 (M represents an alkaline metal)
molar ratio of from 0.5 to 2.0 and a sugaralcohol having not
less than 4 hydroxyl groups. The sugaralcohol is a polyhy-
dric alcohol corresponding to one obtained by reducing the
aldehyde group and ketone group to primary alcohol and
secondary alcohol, respectively. Specific examples of the
sugaralcohol include D,L-threitol, erythritol, D,L-arabitol,
ribite, xylite, D, L-sorbitol, D, L-mannitole, D, L-iditol, D,
L-talitol, dulcitol, and allozulcitol. Further examples of the
sugaralcohol include diglycerin, triglycerin, tetraglycerin,
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pentaglycerin and hexaglycerin obtained by condensing
sugaralcohols. The foregoing water-soluble ethylene oxide
adduct can be obtained by adding not less than 5 mols of
ethylene oxide to 1 mol of the foregoing sugaralcohol. If
necessary, the ethylene oxide adduct may be block-copoly-
merized with a propylene oxide to an extent such that its
solubility tolerates. These ethylene oxide adducts may be
used singly or in combination.

[0182] The amount of the foregoing water-soluble ethyl-
ene oxide adduct to be added is preferably from 0.001 to 5%
by weight, more preferably from 0.001 to 2% by weight
based on the weight of the developer used.

[0183] This developer may further comprise the foregoing
various surface active agents or organic solvents incorpo-
rated therein for the purpose of accelerating the develop-
ment, dispersing development tailings and enhancing the
ink-receptivity of the image area on the printing plate as
necessary.

[0184] (Development and post-treatment)

[0185] The photosensitive lithographic printing plate
which has been developed with a developer having such a
composition is then subjected to post-treatment with wash
water, a rinsing solution containing a surface active agent or
the like, a finisher containing gum arabic, a starch derivative
or the like as main components or a protective gum solution.
These post-treatments may be used in various combinations.

[0186] In recent years, an automatic developing machine
for photosensitive lithographic printing plate has found wide
application in the plate-making and printing industry from
the standpoint of rationalization and standardization of
plate-making procedure. This automatic developing
machine generally comprises a development zone and a
post-treatment zone. In some detail, this automatic devel-
oping machine comprises an apparatus for conveying a
photosensitive lithographic printing plate, various process-
ing tanks and a spraying apparatus. In operation, the pho-
tosensitive lithographic printing plate which has been
exposed to light is sprayed with various processing solutions
which has been pumped and jetted through a spray nozzle
for development and post-treatment while being horizon-
tally conveyed. In recent years, there have also been known
a process which comprises conveying a photosensitive litho-
graphic printing plate through a processing tank filled with
a processing solution so that it is subjected to development
and a process which comprises supplying a small constant
amount of wash water onto the surface of a printing plate
which has been subjected to development so that the result-
ing waste water can be used as a diluting water for the stock
solution of developer.

[0187] During the foregoing automatic processing, the
various processing solutions may be replenished with the
respective replenisher depending on the amount of the
printing plate to be processed, the operating time, etc.
Alternatively, a so-called throwaway processing process
involving the processing with a substantially fresh process-
ing solution may be used.

[0188] The lithographic printing plate thus obtained is
then mounted on an offset printing machine for the printing
of a large number of sheets.
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[0189] The photosensitive composition of the present
invention which is used as a negative-working photosensi-
tive layer for photopolymerizable printing plate will be
described hereinafter.

[0190] The photosensitive composition of the present
invention which is a photopolymerizable photosensitive
composition is mainly composed of the foregoing fluorine-
based polymer as well as a compound having addition-
polymerizable ethylenically double bonds and a photopoly-
merization initiator and optionally a thermal polymerization
inhibitor.

[0191] The foregoing compound having addition-poly-
merizable double bonds can be arbitrarily selected from the
group consisting of compounds having one, preferably two
or more ethylene-terminated unsaturated bonds.

[0192] Such a compound may be in a chemical form such
as monomer, prepolymer, i.e., dimer, trimer, oligomer, mix-
ture and copolymer thereof.

[0193] Examples of these monomers and copolymers
thereof include ester of unsaturated carboxylic acid (e.g.,
acrylic acid, methacrylic acid, itaconic acid, crotonic acid,
isocrotonic acid, maleic acid) with aliphatic polyhydric
alcohol compound, and amide of unsaturated carboxylic
acid with aliphatic amine compound.

[0194] Specific examples of the ester of aliphatic polyhy-
dric alcohol compound with unsaturated carboxylic acid
include acylic acid esters such as ethylene glycol diacrylate,
triethylene glycol diacrylate, 1,3-butanediol diacrylate, tet-
ramethylene glycol diacrylate, propylene glycol diacrylate,
neopentyl glycol diacrylate, trimethylol propane triacrylate,
trimethylol propane tri(acryloyloxypropyl)ether, trimethylo-
lethane triacrylate, hexanediol diacrylate, 1,4-cyclohex-
anediol diacrylate, tetracthylene glycol diacrylate, pen-
taerythritol ~ diacrylate,  pentaerythritol  triacrylate,
pentaerythritol tetraacrylate, dipentaerythritol diacrylate,
dipentaerythritol pentaacrylate, dipentaerythritol hexaacry-
late, sorbitol triacrylate, sorbitol tetraacrylate, sorbitol pen-
taacrylate, soritol hexaacrylate, tri (acryolyloxyethyl)iso-
cyanurate and polyester acrylate oligomer, methacrylic acid
esters such as tetramethylene glycol dimethacrylate, trieth-
ylene glycol dimethacrylate, neopentyl glycol dimethacry-
late, trimethylol propane trimethacrylate, trimethylolethane
trimethacrylate, ethylene glycol dimethacrylate, 1,3-butane-
diol dimethacrylate, hexanediol dimethacrylate, pentaeryth-
ritol dimethacrylate, pentaerythritol trimethacrylate, pen-
taerythritol tetramethacrylate, dipentaerythritol
dimethacrylate, dipentaerythritol hexamethacrylate, dipen-
taerythritol pentamethacrylate, sorbitol trimethacrylate, sor-
bitol tetramethacrylate, bis[p-(3-methacryloxy-2-hydrox-
YPropoxy) phenyl]dimethylmethane and bis{p-
methacryloxyethoxy)phenyl] dimethylmethane, itaconic
acid esters such as ethylene glycol diitaconate, propylene
glycol diitaconate, 1,3-butanediol diitaconate, 1,4-butane-
diol diitaconate, tetramethylene glycol diitaconate, pen-
taerythritol diitaconate and sorbitol tetraitaconate, crotonic
acid esters such as ethylene glycol dicrotonate, tetrameth-
ylene glycol dicrotonate, pentaerythritol dicrotonate and
sorbitol tetradicrotonate, isocrotonic acid esters such as
ethylene glycol diisocrotonate, pentaerythritol diisocroto-
nate and sorbitol tetraisocrotonate, and maleic acid esters
such as ethylene glycol dimalate, triethylene glycol
dimalate, pentaerythritol dimalate and sorbitol tetramalate.



US 2001/0010891 Al

[0195] A mixture of the foregoing ester monomers may be
used.

[0196] Specific examples of the amide of aliphatic poly-
valent amine compound with unsaturated carboxylic acid
include methylene bisacrylamide, methylene bismethacry-
lamide, 1,6-hexamethylene bisacrylamide, 1,6-hexamethyl-
ene bismethacrylamide, diethylenetriamine trisacrylamide,
xylylene bisacrylamide, and xylylene bismethacrylamide.

[0197] A further example of the amide of aliphatic poly-
valent amine compound with unsaturated carboxylic acid is
a vinylurethane compound having two or more polymeriz-
able vinyl groups per molecule obtained by adding a vinyl
monomer having a hydroxyl group represented by the fol-
lowing general formula (A) to a polyisocyanate compound
having two or more isocyanate groups per molecule as
described in JP-B-48-41708.

CH,=C(R5)COOCH,CH(R-)OH A
[0198] wherein Ry and R, each represent H or CH,.

[0199] Further examples of the amide of aliphatic poly-
valent amine compound with unsaturated carboxylic acid
include polyfunctional acrylates or methacrylates such as
urethane acrylates as described in JP-A-51-37193, polyester
acrylates as described in JP-A-48-64183, JP-B-49-43191
and JP-B-52-30490 and epoxy acrylates obtained by the
reaction of epoxy resin with (meth)acrylic acid. Further,
compounds cited as photosetting monomer and oligomer in
Journal of The Adhesion Society of Japan, vol. 20, No. 7,
pp-300-308, 1984 may be used. The amount of the com-
pound to be used is from 5 to 70% by weight (hereinafter
abbreviated as “%”), preferably from 10 to 50% based on the
total weight of the components.

[0200] As the photopolymerization initiator to be incor-
porated in the photopolymerizable photosensitive composi-
tion to be used in the present invention there may be
properly selected from the group consisting of various
photopolymerization initiators known in patents and refer-
ences and combinations of two or more photopolymerization
initiators (photopolymerization initiation system).

[0201] For example, if a light source emitting a light beam
at a wavelength of around 400 nm is used, benzyl, benzoin
ether, Michler’s ketone, anthraquiinone, thioxanthone, acri-
dine, phenazine, benzophenone, etc. find wide application.

[0202] Further, for a light source such as one emitting
visible light having a wavelength of not less than 400 nm,
semiconductor laser emitting secondary harmonic wave and
SHG-YAG laser, various photopolymerization initiation sys-
tems have been proposed. Examples of such photopolymer-
ization initiation systems include system based on certain
kinds of photoreducible dyes as described in U.S. Pat. No.
2,850,445, e.g., Rose Bengal, eosin, erythrosine, or a com-
bination of dye and photopolymerization initiator such as
composite polymerization initiation system based on dye
and amine (as described in JP-B-44-20189), system based
on hexaryl biimidazole, radical generator and dye in com-
bination (as described in JP-B-45-37377), system based on
hexaaryl biimidazole and p-dialkylaminobenzylidene
ketone (as described in JP-B-47-2528 and JP-A-54-155292),
system based on cyclic cis-a-dicarbonyl compound and dye
(as described in JP-A-48-84183), system based on cyclic
triazine and melocyanine dye (as described in JP-A-54-

Aug. 2, 2001

151024), system based on 3-ketocoumarine (as described in
JP-A-52-112681 and JP-A-58-15503), system based on
biimidazole, styrene derivative or thiol (as described in
JP-A-59-140203), system based on organic peroxide and
dye (as described in JP-A-59-1504, JP-A-59-140203, JP-A-
59-189340, JP-A-62-174203, JP-B-62-1641, U.S. Pat. No.
4,766,055), system based on dye and active halogen com-
pound (as described in JP-A-63-258903 and JP-A-2-63054),
system based on dye and borate compound (as described in
JP-A-62-143044, JP-A-62-150242, JP-A-64-13140, JP-A-
64-13141, JP-A-64-13142, JP-A-13143, JP-A-64-13144,
JP-A-64-17048, JP-A-1-229003, JP-A-1-298348, JP-A-1-
138204), system based on dye having rhodanine ring and
radical generator (as described in JP-A-2-179643, JP-A-2-
244050), system based on titanocene and 3-ketocoumarine
dye (as described in JP-A-63-221110), system based on
titanocene, xanthene dye and addition-polymerizable ethyl-
enically unsaturated compound having amino or urethane
group in combination (as described in JP-A-4-221958,
JP-A-4-219756), system based on titanocene and specific
melocyanine dye (as described in JP-A-6-295061), and
system based on titanocene and dye having benzopyrane
ring (as described in JP-A-8-334897).

[0203] The amount of such a photopolymerization initia-
tor to be used is from 0.05 to 100 parts by weight, preferably
from 0.1 to 70 parts by weight, more preferably from 0.2 to
50 parts by weight based on 100 parts by weight of the
ethylenically unsaturated compound.

[0204] The photopolymerizable photosensitive composi-
tion of the present invention comprises a small amount of a
thermal polymerization initiator incorporated therein during
the preparation or storage thereof besides the foregoing
basic components to inhibit undesirable thermal polymer-
ization of the polymerizable ethylenically unsaturated com-
pound. Preferred examples of the thermal polymerization
initiator include hydroquinone, p-methoxyphenol, di-t-bu-
tyl-p-cresol, pyrogallol, t-butylcatechol, benzoquinone, 4,4'-
thiobis(3-methyl-6-t-butylphenol), 2,2'-methylenebis(4-me-
thyl-6-t-butylphenol), cerous salt of
N-nitrosophenylhydroxylamine, and aluminum salt of N-ni-
trosophenyl hydroxylamine.

[0205] The amount of the thermal polymerization initiator
to be used is preferably from about 0.01% to about 5% based
on the total weight of the composition. If necessary, in order
to prevent the inhibition of polymerization by oxygen, the
photopolymerizable photosensitive composition of the
present invention may comprise a higher aliphatic acid
derivative such as behenic acid and amide behenate incor-
porated therein in such an arrangement that it is unevenly
distributed on the surface of the photosensitive layer during
drying after coating. The amount of such a higher aliphatic
acid derivative to be added is preferably from about 0.5% to
about 10% based on the total weight of the composition.

[0206] The lithographic printing plate comprising a pho-
tosensitive layer made of a photosensitive composition of
the present invention which is photopolymerizable com-
prises an oxygen barrier protective layer provided on the
photopolymerizable photosensitive layer for the purpose of
preventing the inhibition of polymerization by oxygen.

[0207] Examples of the water-soluble vinyl polymer to be
incorporated in the oxygen barrier protective layer include
polyvinyl alcohol, partial ester, ether and acetal thereof, and
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copolymer containing unsubstituted vinyl alcohol unit in a
substantial amount such that they are rendered water-soluble
as required. Examples of the polyvinyl alcohol employable
herein include those having a percent hydrolyzability of
from 71 to 100 and a polymerization degree of from 300 to
2,400.

[0208] Specific examples of such a polyvinyl alcohol
include PVA-105, PVA-110, PVA-117, PVA-117H, PVA-
120, PVA-124, PVA-124H, PVA-CS, PVA-CST, PVA-HC,
PVA-203, PVA-204, PVA-205, PVA-210, PVA-217, PVA-
220, PVA-224, PVA-217EE, FVA-217E, PVA-220E, PVA-
224E, PVA-405, PVA-420, PVA-613 and L-8 available from
KURARAY CO., LTD.

[0209] Examples of the foregoing copolymer include
polyvinyl acetate chloroacetate, polyvinyl acetate propi-
onate, polyvinyl formal, polyvinyl acetal and copolymer
thereof which have been hydrolyzed to an extent of from
88% to 100%. Other useful examples of polymer include
polyvinyl pyrrolidone, gelatin, and gum arabic. These poly-
mers may be used singly or in combination.

[0210] As the solvent to be used in the application of the
oxygen barrier protective layer of the present invention there
is preferably pure water. Pure water may be used in admix-
ture with an alcohol such as methanol and ethanol or a
ketone such as acetone and methyl ethyl ketone. The con-
centration of solid content in the coating solution is prefer-
ably from 1 to 20% by weight.

[0211] The oxygen barrier protective layer of the present
invention may comprise a known additive incorporated
therein, such as surface active agent for enhancing the
coatability thereof and water-soluble plasticizer for improv-
ing the physical properties of the film.

[0212] Examples of the water-soluble plasticizer employ-
able herein include propionamide, cyclohexanediol, glyc-
erin, and sorbitol. Alternatively, a water-soluble (meth-
)acrylic polymer or the like may be incorporated in the
oxygen barrier protective layer of the present invention.

[0213] The coated amount of the oxygen barrier protective
layer is preferably from about 0.1/m? to about 15/m?, more
preferably from about 1.0/m* to about 5.0/m” as calculated
in terms of dried amount.

[0214] As the printing-out agent for providing a visible
image shortly after exposure there may be used a combina-
tion of a photosensitive compound which undergoes expo-
sure to release an acid and an organic dye which forms a salt
with an acid to change color tone.

[0215] Examples of the photosensitive compound which
undergoes exposure to release an acid include o-naphtho-
quinonediazide-4-sulfonic acid halogenide as described in
JP-A-50-36,209, trihalomethyl-2-pyrone and trihalomethyl-
s-triazine as described in JP-A-53-36,223, various o-naph-
thoquinonediazide compounds as described in JP-A-55-62,
444, 2-trihalomethyl-5-aryl-1,3,4-oxanediazole compound
as described in JP-A-55-77,742, and diazonium salt. These
compounds may be used singly or in admixture. The amount
of such a photosensitive compound to be used is preferably
from 0.3 to 15% by weight based on the total weight of the
composition.

[0216] The photosensitive composition of the present
invention comprises at least one organic dye incorporated
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therein which changes its color tone by interacting with a
photodecomposition product of a compound which under-
goes photodecomposition to produce an acidic substance. As
such an organic dye there may be used a diphenylmethane
dye, triarylmethane dye, thiazine dye, oxazine dye, phena-
zine dye, xanthene dye, anthraquinone dye, iminonaphtho-
quinone dye or azomethine dye. Specific examples such an
organic dye include brilliant green, eosin, ethyl violet,
erythrosineB, methyl green, crystal violet, basic fuchsin,
phenolphthalein, 1,3-diphenyltriazine, alizarin red S, thy-
molphthalein, methyl violet 2B, quinaldine red, rose bengal,
thymolsulfophthalein, xylenol blue, methyl orange, orange
IV, diphenylthiocarbazone, 2,7-dichlorofluorescein, param-
ethyl red, congo red, benzopurpurine 4B, a-naphthyl red,
nile blue 2B, nile blue A, phenacetarin, methyl violet,
malachite green, parafuchsin, oil blue #603 [produced by
Orient Chemical Industies Limited], oil pink #312 [pro-
duced by Orient Chemical Industies Limited], oil red 5B
[produced by Orient Chemical Industies Limited], oil scarlet
#308 [produced by Orient Chemical Industies Limited], oil
red OG [produced by Orient Chemical Industies Limited],
o0il redRR [produced by Orient Chemical Industies Limited],
oil green #502 [produced by Orient Chemical Industies
Limited], spiron red BEH special [produced by Hodogaya
Chemical Co., Ltd.], victoria pure blue BOH [produced by
Hodogaya Chemical Co., Ltd.], patent pure blue [produced
by SUMITOMOTO-MIKUNI CHEMICAL CO., LTD.],
sudan blue II [produced by BASF Inc.], m-cresol purple,
cresol red, rhodamine, rhodamine 6G, fast acid violet R,
sulforhodamine B, auramine, 4-p-diethylaminophenylimi-
nonaphthoquinone, 2-carboxyanilino-4-p-diethylaminophe-
nyliminonaphthoquinone,  2-carbostearylamino-4-p-dihy-
droxyethyl-amino-phenylimino napthoquinone,
p-methoxybenzoyl-p'-diethylamino-o'-methylphenylimi-
noacetanilide, cyano-p-diethylaminophenyl iminoacetanil-
ide, 1-phenyl-3-methyl-4-p-diethylaminophenyl imino-5-
pyrazolone, and  1-f-napthyl-4-p-diethylaminophenyl
imino-5-pyrazolone.

[0217] Particularly preferred among these organic sol-
vents are triarylmethane dyes. Particularly useful among
thee triarylmethane dyes are those having sulfonic acid
compound as counter anion as disclosed in JP-A-62-
2932471 and JP-A-5-313359.

[0218] These dyes may be used singly or in admixture.
The amount of such a dye to be added is preferably from 0.3
to 15% by weight based on the total weight of the photo-
sensitive composition. Such a dye may be used in combi-
nation with other dyes or pigments as necessary. The amount
of the foregoing dye to be used is not more than 70% by
weight, preferably not more than 50% by weight based on
the total weight of the dyes and pigments used.

[0219] The composition of the present invention may
further comprise various additives incorporated therein
depending on various purposes, such as various resins
having hydrophobic group for improving the ink affinity of
image such as octylphenol-formaldehyde resin, t-butylphe-
nol-formaldehyde resin, t-butylphenol-benzaldehyde resin,
rosin-modified novolak resin and o-naphthoquinonediaz-
idesulfonic acid ester of these modified novolak resins and
plasticizers for improving the flexibility of the coat layer
such as dibutyl phthalate, dioctyl phthalate, butyl glycolate,
tricresyl phosphate and dioctyl adipate. The amount of these
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additives to be incorporated is preferably from 0.01 to 30%
by weight based on the total weight of the composition.

[0220] The composition of the present invention may
further comprise a known resin for further improving the
abrasion resistance of the coat layer incorporated therein.
Examples of such a resin include polyvinyl acetal resin,
polyurethane resin, epoxy resin, vinyl chloride resin, nylon,
polyester resin, and acrylic resin. These resins may be used
singly or in admixture. The amount of such a resin to be
added is preferably from 2 to 40% by weight based on the
total weight of the composition.

[0221] The photosensitive composition of the present
invention may further comprise a nonionic surface active
agent as described in JP-A-62-251740 and JP-A-4-68355 or
amphoteric surface active agent as described in JP-A-59-
121044 and JP-A-4-13149 incorporated therein to increase
the development latitude. Specific examples of the nonionic
surface active agent employable herein include soritan
tristearate, sorbitan monopalmitate, sorbitan trioleate,
monoglyceride stearate, polyoxyethylenesorbitan mono-
leate, and polyoxyethylene nonyl phenyl ether. Specific
examples of the amphoteric surface active agent employable
herein include alkyl di(aminoethyl)glycine, alkyl polyami-
noethylglycine hydrochloride, Amogen K (trade name of
N-tetradecyl-N,N-betaine type surface active agent pro-
duced by Dai-ichi Seiyaku Kogyo Co., Ltd.), 2-alkyl-N-
carboxyethyl-N-hydroxyethyl imidazolinium betaine, and
Lebon 15 (trade name of alkylimidazoline type surface
active agent produced by SANYO CHEMICAL INDUS-
TRIES, LTD.).

[0222] The proportion of the foregoing nonionic surface
active agent and amphoteric surface active agent in the
photosensitive composition is preferably from 0.05 to 15%
by weight, more preferably from 0.1 to 5% by weight.
Improvement of coat surface quality:

[0223] The photosensitive composition of the present
invention may comprise a surface active agent for improving
the coat surface quality such as fluorine-based surface active
agent described in JP-A-62-170950 incorporated therein.
The amount of the fluorine-based surface active agent to be
added is preferably from 0.001 to 1.0% by weight, more
preferably from 0.005 to 0.5% by weight based on the total
weight of the photosensitive composition.

[0224] The photosensitive composition of the present
invention may comprise a yellow dye, preferably a yellow
dye having an absorbance at 417 nm of not less than 70% of
that at 436 nm, incorporated therein.

[0225] The present invention can be applied to positive-
working PS plate comprising the foregoing quinonediazide
or compound having an alkali-soluble group protected by an
acid-decomposable group and negative-working PS plate
comprising a photopolymerization system as well as to the
following types of lithographic printing plate materials:

[0226] (1) Negative-working lithographic printing plate
material comprising diazo resin;

[0227] (2) Negative-working lithographic printing plate
material comprising photo-crosslinking resin; and

[0228] (3) Negative-working laser direct-drawing type
lithographic printing plate material comprising alkali-
soluble binder, acid generator and acid(heat)-crosslinking
compound.
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[0229] The materials to be used as the foregoing types of
lithographic printing plate materials will be described here-
inafter.

[0230] Examples of the diazo resin to be incorporated in
the negative-working lithographic printing plate (1) include
diazo resin represented by salt of condensate of diazodiary-
lamine with active carbonyl compound. A photosensitive,
water-insoluble and organic solvent-soluble diazo resin is
desirable.

[0231] Particularly preferred examples of diazo resin
include organic acid or inorganic acid salts of condensate of
4-diazodiphenylamine,  4-diazo-3-methyldiphenylamine,
4-diazo-4'-methyldiphenylamine, 4-diazo-3'-methyldiphe-
nylamine, 4-diazo-4'-methoxydiphenylamine, 4-diazo-3-
methyl-4'-ethoxy  diphenylamine,  4-diazo-3-methoxy-
diphenlamine or the like with formaldehyde,
paraformaldehyde, acetaldehyde, benzaldehyde, 4,4'-bis-
methoxymethyldiphenylether or the like.

[0232] Examples of the foregoing organic acid include
methanesulfonic acid, benzenesulfonic acid, toluenesulfonic
acid, xylenesulfonic acid, mesitylenesulfonic acid, dodecyl-
benzenesulfonic acid, naphthalenesulfonic acid, propyl-
naphthalenesulfonic acid, 1-naphthol-5-sulfonic acid, 2-ni-
trobenzenesulfonic acid, 3-chlorobenzenesulfonic acid, and
2-hydroxy-4-methoxybernzophenone-5-sulfonic acid.
Examples of the foregoing inorganic acid include hexafluo-
rophosphoric acid, tetrafluoroboric acid, and thiocyanic
acid.

[0233] Further examples of the diazo resin employable
herein include diazo resin having polyester group as a main
chain as described in JP-A-54-30,121, diazo resin obtained
by the reaction of a polymer having carboxylic maleic
residue with a diazo compound having hydroxyl group as
described in JP-A-61-273,538, and diazo resin obtained by
the reaction of a polyisocyanate compound with a diazo
compound having hydroxyl group.

[0234] The amount of such a diazo resin to be used is
preferably from 0 to 40% by weight based on the solid
content of the composition. Two or more diazo resins may
be used in combination as necessary.

[0235] If a negative-working photosensitive composition
is prepared, an organic polymer binder is normally used as
well. Examples of such an organic polymer binder include
acrylic resin, polyamide resin, polyester resin, epoxy resin,
polyacetal resin, polystyrene resin, and novolak resin.

[0236] The photosensitive composition may further com-
prise a known additive such as thermal polymerization
inhibitor, dye, pigment, plasticizer and stability improver
incorporated therein.

[0237] Preferred examples of the dye employable herein
include basic oil-soluble dyes such as crystal violet, mala-
chite green, victoria blue, methylene blue, ethyl violet and
rhodamine B. Commercially available examples of these
basic oil-soluble dyes include “Victoria Pure Blue BOH”
(produced by Hodogaya Chemical Co., Ltd.), and “Oil Blue
#603” (produced by Oriental Chemical Industries, Ltd.).
Examples of the pigment employable herein include phtha-
locyanine blue, phthalocyanine green, dioxazine violet, and
quinacridone red.
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[0238] Examples of the plasticizer employable herein
include diethyl phthalate, dibutyl phthalate, dioctyl phtha-
late, tributyl phosphate, trioctyl phosphate, tricresyl phos-
phate, tri(2-chloroethyl) phosphate, and tributyl citrate.

[0239] Examples of the known stability improver employ-
able herein include phosphoric acid, phosphorous acid,
oxalic acid, tartaric acid, malic acid, citric acid, dipicolinic
acid, polyacrylic acid, benzenesulfonic acid, and toluene-
sulfonic acid.

[0240] The amount of these additives to be added depends
on their purposes. In practice, however, it is preferably from
0 to 30% by weight based on the solid content of the
photosensitive composition.

[0241] As the photo-crosslinking resin to be incorporated
in the foregoing negative-working lithographic printing
plate (2) there is preferably used a photo-crosslinking resin
having an affinity for the aqueous alkaline developer.
Examples of the photo-crosslinking resin employable herein
include copolymer having cinnamic acid group and carboxyl
group as described in JP-B-54-15711, polyester resin having
phenylenediacrylic residue and carboxyl group as described
in JP-A-60-165646, polyester resin having phenylenedia-
crylic residue and phenolic hydroxyl group as described in
JP-A-60-203630, polyester resin having phenylenediacrylic
residue and sodium iminodisulfonyl group as described in
JP-B-57-42858, polymer having azide group and carboxyl
group in its side chain as described in JP-A-59-208552, and
polymer having maleimide group in its side chain as
described in JP-A-7-295212.

[0242] As the alkali-soluble binder and acid generator to
be incorporated in the foregoing negative-working litho-
graphic printing plate (3) there may be used the same
materials as incorporated in the foregoing positive-working
PS plate comprising quinonediazide or compound having an
alkali-soluble group protected by an acid-decomposable
group. The acid(heat)-crosslinking compound is a com-
pound which undergoes crosslinking in the presence of an
acid. Examples of such a compound include aromatic com-
pounds and heterocyclic compounds poly-substituted by
hydroxymethyl group, acetoxymethyl group or alkoxym-
ethyl group. Preferred among these compounds are those
obtained by the condensation of phenols with aldehydes
under basic conditions.

[0243] Preferred among these compounds are compounds
obtained by the condensation of phenol with formaldehyde
under basic conditions as mentioned above, compounds
obtained by the condensation of m-cresol with formaldehyde
under basic conditions, compounds obtained by the conden-
sation of bisphenol A with formaldehyde under basic con-
ditions, compounds obtained by the condensation of 4,4'-
bisphenol with formaldehyde under basic conditions, and
compounds disclosed as resol resin in GB Patent 2,082,339.

[0244] The foregoing acid-crosslinking compounds pref-
erably have a weight-average molecular weight of from 500
to 100,000 and a number-average molecular weight of from
200 to 50,000.

[0245] Other preferred examples of the acid-crosslinking
compound include aromatic compound substituted by
alkoxymethyl or oxylanylmethyl group as disclosed in EP-A
0,212,482, monomer, oligomer-melamine-formaldehyde
condensate and urea-formaldehyde condensate as disclosed
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in EP-A 0,133,216, DE-A 3,634,671 and DE 3,711,264, and
alkoxy-substituted compound as disclosed in EP-A 0,212,
482.

[0246] Still other preferred examples of the acid-
crosslinking compound include melamine-formaldehyde
derivatives having at least two free N-hydroxymethyl,
N-alkoxymethyl or N-acyloxymethyl groups. Preferred
among these melamine-formaldehyde derivatives are
N-alkoxymethyl derivatives.

[0247] A low molecular or oligomer silanol may be used
as a silicon-containing crosslinking agent. Examples of such
a low molecular or oligomer silanol include dimethyl-
silanediol, diphenyl-silanediol, and oligomer having these
units which has already been pre-condensed. As such a low
molecular or oligomer silanol there may be used one dis-
closed in EP-A 0,377,155.

[0248] Preferred among the aromatic compounds and het-
erocyclic compounds poly-substituted by alkoxymethyl
group are those having an alkoxymethyl group in the posi-
tion adjacent to the hydroxyl group, the alkoxy group in the
alkoxymethyl group having 18 or less carbon atoms.

[0249] The acid-crosslinking compound of the present
invention is added in an amount of from 5 to 80% by weight,
preferably from 10 to 75% by weight, particularly from 20
to 70% by weight based on the total solid content in the
lithographic printing plate material. If the added amount of
the acid-crosslinking compound falls below 5% by weight,
the resulting lithographic printing plate material comprises a
photosensitive layer having a deteriorated durability. On the
contrary, if the added amount of the acid-crosslinking com-
pound exceeds 80% by weight, it is unfavorable in storage
stability.

[0250] (Development and finishing)

[0251] The development of the photosensitive litho-
graphic printing plate is normally carried out with a devel-
oper obtained by diluting an alkaline aqueous developer
DN-3C produced by Fuji Photo Film Co., Ltd. with water at
a ratio of 1:1 using an automatic developing machine 800H
produced by Fuji Photo Film Co., Ltd. The photosensitive
lithographic printing plate thus developed is immediately
coated with a solution obtained by diluting a finishing
solution FN-2 produced by Fuji Photo Film Co., Ltd. with
water at a ratio of 1:1, and then dried.

[0252] The present invention will be further described in
the following examples, but the present invention should not
be construed as being limited thereto.

[0253] The term “%” as used herein is meant to indicate %
by weight unless otherwise specified.

EXAMPLE 1

[0254] The surface of a JIS A1050 aluminum plate having
a thickness of 0.24 mm was grained with a nylon brush and
an aqueous suspension of 400 mesh pumice stone, and then
thoroughly washed with water. The aluminum plate thus
grained was dipped in a 10% aqueous solution of sodium
hydroxide at a temperature of 70° C. for 60 seconds so that
it was etched, washed with flowing water, neutralized and
cleaned with a 20% aqueous solution of HNO,, and then
washed with water. The aluminum plate thus treated was
then electrolytically roughened with a sinusoidal alternating
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anodization current of 230 columb/dm? at V,, of 12.7 Vin a
1% aqueous solution of nitric acid. The aluminum plate thus
anodized was then measured for surface roughness. The
results were 0.55 um as calculated in terms of R,. Subse-
quently, the aluminum plate thus anodized was dipped in a
30% aqueous solution of H,SO, at a temperature of 55° C.
for 2 minutes so that it was desmutted, and then washed with
water to prepare a substrate (A). The substrate (A) thus
prepared was anodized at a current density of 30 A/dm? in
a 10% aqueous solution (50° C.) f sulfuric acid in such a
manner that the amount of the anodization layer reached 2.2
g/m?, sprayed at 15° C. with an aqueous solution having a
pH value of 2 attained by the adjustment with sulfuric acid
for 10 seconds, and then washed with water to prepare a
substrate (B).

EXAMPLE 2

[0255] The foregoing substrate (A) was anodized at a
current density of 30 A/dm? in a 10% aqueous solution (50°
C.) of sulfuric acid in such a manner that the amount of the
anodization layer reached 2.2 g/m?, sprayed at 15° C. with
an aqueous solution having a pH value of 3 attained by the
adjustment with sulfuric acid for 20 seconds, and then
washed with water to prepare a substrate (C).

EXAMPLE 3

[0256] The foregoing substrate (A) was anodized at a
current density of 30 A/dm? in a 10% aqueous solution (50°
C.) of sulfuric acid in such a manner that the amount of the
anodization layer reached 2.2 g/m?, sprayed at 15° C. with
an aqueous solution having a pH value of 4 attained by the
adjustment with sulfuric acid for 10 seconds, and then
washed with water to prepare a substrate (D).

EXAMPLES 4 TO 6

[0257] The foregoing substrate (C) was treated with an
aqueous solution of No. 3 sodium silicate, and then washed
with water to prepare substrates (E-1) to (E-3). The amounts
of sodium silicate attached to the substrates (E-1) to (E-3)
were 0.3 mg/m?, 1.5 mg/m* and 7.8 mg/m?, respectively, as
calculated in terms of Si atom.

[0258] For the measurement of the amount of sodium
silicate attached to the substrates (E-1) to (E-3) which had
been treated with an aqueous solution of sodium silicate in
the foregoing example, calibration curve method using a
fluorescent X-ray analyzer was used to determine the
amount of Si atom (mg/m?) as mentioned above. In some
detail, as the fluorescent X-ray analyzer there was used
RIX3000 produced by RIGAKU CORP. Under the follow-
ing conditions, the height of peak in Si-Ka spectrum was
then measured to determine the amount of Si atom.

[0259] Apparatus: RIX3000, produced by RIGAKU
CORP.

[0260] X-ray tube: Rh
[0261] Spectrum measured: Si-Ko.
[0262] Tube voltage: 50 kV
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[0263] Tube current: 50 mA

[0264] Slit: COARSE

[0265] Spectral crystal: RX4

[0266] Detector: F-PC

[0267] Area analyzed: 30 mmg

[0268] Peak position (20): 144.75 deg.

[0269] Background (26): 140.70 deg., 146.85 deg.
[0270] Integrating time: 80 sec/sample

[0271] The amount of Si atom shown in Example 4 is
obtained by subtracting the amount of Si contained in
aluminum from the total amount of Si in the substrate.

COMPARATIVE EXAMPLE 1

[0272] The foregoing substrate (A) of Example 1 was
anodized at a current density of 30 A/dm? in a 10% aqueous
solution (50° C.) of sulfuric acid in such a manner that the
amount of the anodization layer reached 2.2 g/m?, sprayed
at 60° C. with an aqueous solution having a pH value of 11
attained by the adjustment with sulfuric acid for 2 minutes,
and then washed with water to prepare a substrate (F).

COMPARATIVE EXAMPLE 2

[0273] The foregoing substrate (A) of Example 1 was
anodized at a current density of 30 A/dm? in a 10% aqueous
solution (50° C.) of sulfuric acid in such a manner that the
amount of the anodization layer reached 2.2 g/m?, treated
with water having a pH value of 7 at a temperature of 15°
C. for 10 seconds, washed with water, and then treated with
a 2.5% aqueous solution of No. 3 sodium silicate at a
temperature of 30° C. for 10 seconds to prepare a substrate
(G). The amount of sodium silicate attached to the substrate
(G) was 4 mg/m? as calculated in terms of Si atom.

[0274] To each of the foregoing substrates (B) to (D), (F)
and (G) was then applied the following interlayer solution
(A). The coated substrates were each dried at a temperature
of 80° C. for 15 seconds. The amount of the interlayer
solution (A) applied to each of the foregoing substrates was
10 mg/m* as calculated in terms of dried amount.

[Interlayer solution A]

f-Alanine 0.16 g
Water content 10 g
Methanol 90 g

[0275] To the surface of the substrates (E-1) to (E-3) was
applied the following solution (B) having an acid group and
an onium group described in JP-A-10-69092. The coated
substrate was then dried at a temperature of 100° C. for 10
seconds. The amount of the solution (B) applied to the
substrate was 6.5 mg/m* as calculated in terms of dried
amount.
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[Interlayer solution B]
Polymer compound (B) shown below 0.14 g

—{CH,—CH 5z~ —€CH,—CH =

25
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[0276] Subsequently, to each of the various substrates thus
treated was applied the following photosensitive solution
(A) to provide a photosensitive layer thereon. The coated
amount of the photosensitive layer which had been dried
was 1.8 g/m*. In order to shorten the time required for
vacuum adhesion, a matt layer was then formed on the

7 substrate by a method described in JP-B-61-28986 to pre-
| pare a photosensitive lithographic printing plate.
CH,*NECI [0277] [Photosensitive solution A]
COOH [0278] Esterification product of 1,2-diazonaphtho-
uinone-5-sulfonylchloride with pyrogallol-acetone
Methanol 100 g ! . . Y . pyrog
Water content 1g resin (as described in Example 1 of U.S. Pat. No.
3,635,709) 0.8 g
Binder
Novolak I (shown below) 150 g
Novolak IT (shown below) 02¢g
Resin other than novolak III (shown below) 04¢g
Novolak I
oH OH Mw: 8,000
\/\CHZ CH,
CH,
50
CH, 40
Novolak IT
_GCHZ_CHT _6CH2_CH9F Mw: 15,000
[
X
CH,N*Et; BF',
COOH
Resin other than novolak III
CH, Mw: 50,000
—CHy— TW _6CH2_(|3H9'25_ _6CH2_(|3H3'5_
CONHSOy CH; COOCH;
P-normal octylphenol-formaldehyde 002¢g
resin (as described in U.S. Pat. No.
4,123,279)
Naphthoquinonediazole-1,2-diazide- 001g
4-sulfonic acid chloride
Tetrahydrophthalic anhydride 002¢g
Benzoic acid 002¢g
Pyrogallol 005 g
Triazine A 007 g
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Victoria Pure Blue BOH (dye obtained by
replacing counter anion in a dye produced
by Hodogaya Chemical Co., Ltd. by 1-
naphthalenesulfonic acid)

F176PF (fluorine-based surface active
agent, produced by DAINIPPON INK &
CHEMICALS, INC.)

Methyl ethyl ketone
1-Methoxy-2-propanol

0.045 g

0.01g

150 ¢g
10g

[0279] The photosensitive lithographic printing plate thus
prepared was imagewise exposed to light from a 3 kW metal
halide lamp disposed at a distance of 1 m therefrom for 1
minute, and then subjected to development with the follow-
ing developer using a Type 900VR PS processor produced
by Fuji Photo Film Co., Ltd.

[0280] Developer:

Aqueous solution of sodium silicate 100 parts by

having [SiO,}[Na,O] molar ratio of weight
1.2 and SiO, concentration of 1.4%

by weight

Ethylenediamine-ethylene oxide adduct 0.03 part
(30 mols) by weight

[0281] The method for evaluation of scumming of the
lithographic printing plate thus developed will be described
below.

[0282] Scumming: Using a Type SOR-M printing machine
produced by Heidelberg Inc., the lithographic printing plate
was subjected to printing on 1,000 sheets of paper. After
suspension of printing, the lithographic printing plate was
allowed to stand for 30 minutes. The lithographic printing
plate was again mounted on the printing machine. Printing
was effected on 100 sheets of paper.

[0283] During printing, the lithographic printing plate was
observed to see how the ink was wiped off the non-image
area. The evaluation was made in accordance with the
following criteria:

[0284] G . .
scummed)

. Ink can be wiped quickly (hardly

[0285] F...Ink is wiped slowly but not so slowly as
P

[0286] P ... Ink is wiped slowly (easily scummed)

[0287] Defective external appearance due to attachment of
aluminum hydroxide:

[0288] The substrates (A) to (G) prepared in the foregoing
examples and comparative examples were then visually
evaluated to see how aluminum hydroxide is attached to the
aluminum support.

[0289] G ... No defective external appearance due to
attachment of aluminum hydroxide observed;

[0290] F ... Sight defective external appearance due
to attachment of aluminum hydroxide observed;

[0291] P ... Defective external appearance due to
attachment of aluminum hydroxide observed

[0292] The results are set forth in Table 1 below.

TABLE 1

Acidic No. 3 Si Defective

aqueous sodium amount external
Example No solution silicate (mg/m?) Scumming appearance®
Example 1 pH 2 None 0 G G
Example 2 pH 3 None 0 G G
Example 3 pH 4 None 0 G G
Example 4 pH 3 Added 0.3 G G
Example 5 pH 3 Added 1.5 G G
Example 6 pH 3 Added 7.8 G G
Comparative pH 1 None 0 P F
Example 1
Comparative pH 7 Added 4.0 F P
Example 2

(*) Defective external appearance due to attachment of aluminum hydrox-
ide

[0293] In accordance with the present invention, a photo-
sensitive lithographic printing plate which is not liable to ink
stain on the non-image area and defective external appear-
ance due to attachment of aluminum hydroxide can be
prepared.

[0294] While the invention has been described in detail
and with reference to specific embodiments thereof, it will
be apparent to one skilled in the art that various changes and
modifications can be made therein without departing from
the spirit and scope thereof.

What is claimed is:

1. A process for the preparation of a photosensitive
lithographic printing plate which comprises providing a
photosensitive layer on an aluminum support obtained by
treating an anodized aluminum substrate with an aqueous
solution having a pH value of from 1.5 to 5.

2. A process for the preparation of a photosensitive
lithographic printing plate which comprises treating an
anodized aluminum substrate with an aqueous solution
having a pH value of from 1.5 to 5, treating said anodized
aluminum substrate with a silicate of alkaline metal to obtain
an aluminum support, and then providing a photosensitive
layer on said aluminum support.

3. A process for the preparation of a photosensitive
lithographic printing plate which comprises treating an
anodized aluminum substrate with an aqueous solution
having a pH value of from 1.5 to 5, treating said anodized
aluminum substrate with a silicate of alkaline metal so that
the amount of Si atom attached to the aluminum support thus
obtained reached from 0.1 to 8 mg/m?, and then providing
a positive-working photosensitive layer on said aluminum
support.



