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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 ?nely 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] It 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/m2, 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 re?ning technique, 
aluminum comprising foreign elements in an amount as little 
as possible may be used. Any aluminum alloy comprising 
foreign elements in the above de?ned amount may be used 
in the present invention. The aluminum plate to be used in 
the present invention is not speci?cally 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 ?rstly 
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 buf?ng. 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/cm2, 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/m2, more preferably from 2.0 to 6.0 g/m2. If the 
amount of anodiZed layer falls beloW 1.0 g/m2, 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 
de?ned 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 ?uoride, 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] If 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/m2, 
preferably from 0.5 to 6 mg/m2 as calculated in terms of Si 
atom. If the attached amount of metal silicate falls beloW 0.1 
mg/m2 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/m2 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 
?uorescence spectrometer (XRF) as calculated in terms of 
amount of Si atom (mg of Si/m2). 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 Q) area, and then drying the material. 
The type of the X-ray ?uorescence spectrometer is not 
speci?cally limited. In the examples described later, a Type 
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RIX3000 X-ray ?uorescence spectrometer produced by 
Rigaku Corp. Was used. The amount of Si atom Was deter 
mined from the height of peak on Si-KO. 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: RX4 
[0036] Detector: F-PC 

[0037] Area analyZed: 30 mm Q) 

[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] In 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 0): 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(OCH3)4, Si(OC2H5)4, 
Si(OC3H7)4 and Si(OC4H9)4 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, —SO3H, 
—OSO3H, —PO3H2, —OPO3H2, —CONHSO2 or 
—SO2NHSO2—, particularly —COOH. 

[0052] Apreferred constituent having an acidic group is a 
polymeriZable compound represented by the folloWing gen 
eral formula (1) or (2): 

(1) 

[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; R1 represents a hydrogen atom, an alkyl group 
or a halogen atom; the suf?xes 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, Apreferably 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 CnHznO, CHHZHS or CnH2n+1N. G 
represents a trivalent connecting group represented by the 
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molecular formula CnH2n_1, CnH2n_1O, CnH2n_1S or 
CUHZHN 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 rnonoester or 
phosphoric acid rnonoester. R1 represents a hydrogen atom 
or an alkyl group. The suf?Xes 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 B represents a phenylene 
group or a substituted phenylene group. The substituent on 
the substituted phenylene group is a hydroXyl group or a 
C173 alkyl group. D and E each independently represent a CL2 
alkylene group or CL2 alkylene group having rnoieties 
connected to each other With oxygen atom. R1 represents a 
hydrogen atom or a methyl group X represents a carboXylic 
acid group. The suf?X a represents an integer of 0. The suf?X 
b represents an integer of 1. 

[0056] Speci?c 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] Speci?c examples of the constituent having an 
acidic group include acrylic acid, rnethacrylic acid, crotonic 
acid, isocrotonic acid, itaconic acid, rnaleic acid, and rnaleic 
anhydride. Further examples of the constituent having an 
acidic group Will be given beloW. 

CH; CH CH; CH CH2=CH CH2=CH 

COOH O=P(0H)2 SO3H COONa 

[H3 
CH2=CH CH2=C CH2=CH CH2=CH 

i) CH3 COOH 
COO—NH4+ COOH COOH COOH 

CHZICH CHZICH CH2=CH 

\ \ \ 

| / | , O | X ’\ /\ H 
CHZCOOH CH2P(OH)2 CHZCHZCOOH 

CHZZCH CHZZCH CHZZCH 

/\/ /\/ /\/ 
CH2(|IHCOOH CH2(|IHCOOH CH2O(|IHCOOH 

COOH CHZCOOH CHZCOOH 
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-continued 

)\COO4©iCOOH 

?cONHSQQ 
CH3 

CH3 

[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): 

(3) 

[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; Y1 represents an atom 
belonging to the group V in the periodic table; Y2 represents 
an atom belonging to the group VI in the periodic table; 
Z'represents a counter ion; R2 represents a hydrogen atom, 
an alkyl group or a halogen atom; R3, R4, R5, and R7 each 
independently represent a hydrogen atom or an alkyl, aro 
matic or aralkyl group Which may optionally comprise 
connecting groups connected thereto; R6 represents an alky 
lidine group or a substituted alkylidiene group; R3 and R4 or 
R6 and R7 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 
CHHZHO, CUHZHS or CnH2n+1N in Which n represents an 
integer of from 1 to 12. Y1 represents a nitrogen atom or 
phosphorus atom. Y2represents a sulfur atom. Z'represents 
a halogen ion, P136“, BF4_or R8503“. R2 represents a hydro 
gen atom or an alkyl group. R3, R4, R5 and R7 each 
independently represent a hydrogen atom or a CL1O alkyl, 
aromatic or aralkyl group Which may optionally comprise 
connecting groups connected thereto. R6 represents a C1_1O 
alkylidine group or a substituted alkylidine group. R8 rep 
resents a CL1O alkyl, aromatic or aralkyl group Which may 
optionally comprise connecting groups connected thereto. 
R3 and R4 or R5 and R7 may be connected to each other to 
form a ring. The suf?xes 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 CL3 alkyl group. M preferably represents a CL2 
alkylene group or a CL2 alkylene group Which comprises 
moieties connected to each other With oXygen atom. Z'pref 
erably represents a chlorine ion or R8503“. R2 preferably 
represents a hydrogen atom or a methyl group. The suf?X j 
represents an integer of 0. The suf?X k represents an integer 
of 1. 

[0066] Speci?c examples of the constituent having onium 
group Will be given beloW, but the present invention should 
not be construed as being limited thereto. 
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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] Speci?c 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) 

COOH 



US 2001/0010891 A1 

TABLE l-continued 
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Representative examples of polymer compound 

No. Structure 

\ 

0A / 
E | {21% O Q COOH 

/ 
/ 

/ 
/ 

COOH 

/ 
/ 

/ 
/ 

Molecular Weight (MW) 

26,000 

41,000 

11,000 

17,000 

36,000 

22,000 
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TABLE l-continued 

Representative examples of polymer compound 

No. Structure 
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Molecular Weight (MW) 

44,000 

19,000 

28,000 

28,000 

28,000 

34,000 

42,000 



US 2001/0010891 A1 

TABLE l-continued 

Representative examples of polvrner compound 

COOH 
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TABLE l-continued 

Representative examples of polymer compound 

No. Structure Molecular Weight (MW) 

24 <|IH3 —6CH2—CH?T 41.000 
—eCH2—C)g 

| \ 
CONHSOZ CH3 I 

/\’ — 

CH2—*N\ / C1 

25 —6CH2—CH)F —$CH2—CH91T 14,000 

| \ 

/\/ 
CH2—*N / C1 

SOZNHSOZ \ 

26 —€CH2—(IIH9? CH3 —$CH2—CH9F 22,000 
CONH—C—CH2—SO3H \ 

CH3 I 
/ 

/ 

CH2N+Et3 Cl 

27 —€CHZ—CH)F —6CH2—CH)T CH3 23,000 

—éCH2—C%T \ I 
I COOCHZCHZOH 

/ 
/ 

CH2+NEt3 Cl 
COOH 

28 —eCH2—CH)T —6CH2—CH)? CH3 47,000 

—6cH2—c?3— \ I 
I COOCH3 

/\’ 
CH2+NEt3 Cl‘ 

COOH 

29 —€CH2—CH)— 35,000 

COOH 

[0071] (Process for the preparation of interlayer-forming interlayer can be normally prepared by radical chain poly 
polymer compound) meriZation process W. Billmeyer, Textbook of Polymer 

_ _ _ Science, 3rd ed., 1984, AWiley-Interscience Publication). 
[0072] Both the polymer compound having an acidic 
group and the polymer compound having an acidic group as [0073] The molecular Weight of the foregoing polymer 
Well as an onium group to be used in the formation of the 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 ?ask. 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 ?ltered 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 
a pH 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/m2, more preferably from 5 to 
50 mg/m2 after dried. If the coated amount of the polymer 
compound falls beloW 2 mg/m2, sufficient effect cannot be 
exerted. On the contrary, if the coated amount of the polymer 
compound exceeds 100 mg/m2, 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 Us. 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, US. 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. Speci?c 
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, US. 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 
esteri?ed 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 
modi?ed 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 ?lm 
forming resin having at least one polymeriZable component 
selected from the group consisting of the folloWing alkali 
soluble group-containing monomers (1) to 

[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 
l)arylamide, 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 
tyl)methacrylate); 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, ?lm-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, ot-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) Ole?ns 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 US. 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 C3_8 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 J P-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-A4-tetrahydrophthalic 
anhydride, tetrachlorophthalic anhydride, maleic anhydride, 
chloromaleic anhyride, ot-phenylmaleic anhydride, succinic 
anhydride and pyromellitic anhydride as disclosed in US. 
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, sul?nic acids, alkylsulfuric acids, 
phosphonic acids, phosphonic acid esters, and carboXylic 
acids as disclosed in JP-A-60-88942 and JP-A-2-96755. 
Speci?c eXamples of these organic acids include p-toluene 
sulfonic acid, dodecylbenZenesulfonic acid, p-toluene 
sul?nic 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] Speci?c 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] Speci?c 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 SANY O 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 ?llers. 
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. Speci?c 
examples of such a compound include o-naphthoquinonedi 
aZide-4-sulfonic acid halogenide as disclosed in JP-A-50 
36209 (corresponding to US. 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 US. 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 US. 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 J P-A-5 -31335 9. 
Preferred examples of dyes including salt-forming organic 
dyes include oil-soluble dyes and basic dyes. Speci?c 
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 [III] having an absorbance at 417 nm of 
not less than 70% of that at 436 nm. 

R1 Y G1 

I Fm: “1 
R2 T R4 R5 G2 

R3 

[0130] In the general formula [I], R1 and R2 each inde 
pendently represent a hydrogen atom or a C1_ 10 alkyl, aryl or 
alkenyl group. R1 and R2 may together form a ring. R3, R4 
and R5 each independently represent a hydrogen atom or a 
CL1O alkyl group. G1 and G2 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 
?uoroalkylsulfonyl group. G1 and G2 may together form a 
ring. One or more of R1, R2, R3, R4, R5 , G1, and G2 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(CH3)2— and 
—CH=CH—. The suffix n1 represents an integer of 0 or 1. 

[11] 
R6 S G3 

R7 5 G4 

[0131] In the general formula [II], R6 and R7 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. R6 and R7 
may together form a ring With the carbon atom to Which it 
is bonded. The suffix n2 represents an integer of 0 to 2. G3 
and G4 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 ?uoroalkylsulfonyl 
group, With the proviso that G3 and G4 are not a hydrogen 
atom at the same time. G3 and G4 may together form a ring 
comprising nonmetallic atoms With the carbon atom to 
Which it is bonded. 

[0132] One or more of R6, R7, G3, and G4 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. 

[0133] In the general formula [III], R8, R9, R10, R11, R12 
and R13 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/m2 to 4.0 g/m2. If the 
coated amount of the coating solution falls beloW 0.5 g/m2, 
the resulting press life is shortened. On the contrary, if the 
coated amount of the coating solution exceeds 4.0 g/m2, 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 ?uorine 
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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 ?lm 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 ?lm comprising 300 or more 
lines per inch Which is more liable to blur and roughness in 
print than original ?lm comprising 175 lines per inch or an 
original ?lm 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 
pm, particularly from 2 to 20 pm. The siZe (Width) of the 
coated portion is preferably from 10 to 10,000 pm, particu 
larly from 20 to 200 pm. The amount of the coated portion 
is from 1 to 1,000 pieces/mm2, preferably from 5 to 500 
pieces/mm2. 
[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. Speci?c 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 speci?ed. 

[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.e., 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 de?ned range, a suf?cient buffering action cannot be 
obtained. On the contrary, if the proportion of such a 
nonreducing saccharide exceeds the above de?ned 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 CONSIANTS OF ORGANIC ACIDS IN 
AQUEOUS SOLUTION, Pergamon Press, e.g., alcohols 
such as 2,2,3,3-tetra?uoropropanol-1 (pKa: 12.74), tri?uo 
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), 1,2,4-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 various 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 saponi?cation product of styrene/maleic anhy 
dride copolymer, partial saponi?cation product of ole?n/ 
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 
?uorine-based surface active agent having per?uoroalkyl 
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group in its molecule. Examples of such a ?uoro-based 
surface active agent include anionic ?uorine-based surface 
active agents such as per?uoroalkylcarboxylic acid salt, 
per?uoroalkylsulfonic acid salt and per?uoroalkylphospho 
ric acid ester, amphoteric surface active agents such as 
per?uoroalkylbetaine, cationic surface active agents such as 
per?uoroalkyltrimethyl ammonium salt, and nonionic sur 
face active agents such as per?uoroalkylamine oxide, per 
?uoroalkylethylene oxide adduct, per?uoroalkyl group- and 
hydrophilic group-containing oligomer, per?uoroalkyl 
group- and lipophilic group-containing oligomer,per?uoro 
alkyl group-, hydrophilic group- and lipophilic group-con 
taining oligomer and per?uoroalkyl 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-SO-S 1324, 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, ?uorine-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 l-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, sul?tes 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 C6_2O 
aliphatic carboxylic acid or aromatic carboxylic acid. Spe 
ci?c examples of the aliphatic carboxylic acid include 
caproic acid, enanthylic acid, caprylic acid, lauric acid, 
myristic acid, palmitic acid, and stearic acid. Aparticularly 
preferred example of the aliphatic carboxylic acid is a C8_12 
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. Speci?c 
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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speci?cally limited. HoWever, if the content of the organic 
carboxylic acid falls beloW 0.1% by Weight, the resulting 
effect is not suf?cient. 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-l,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 de?ned 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 de?ned 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 SiO2/M2O (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. Speci?c 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 ?nisher 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 ?lled 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 ?uorine 
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] Speci?c 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, tetraethylene 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. 
















