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(57) ABSTRACT 

A developer replenishing method of an automatic develop 
ment device of photosensitive lithographic printing plate 
including developing a plurality of exposed photosensitive 
lithographic printing plates With a developer containing an 
electrolyte and keeping the developer activity constant, 
Which includes measuring an electric conductivity of the 
developer in every predetermined ?xed period; providing a 
predetermined setting value of replenishing amount due to 
aging in every ?xed time; providing a predetermined setting 
value of replenishing amount due to processing in every 
processing of a plate having a ?xed area; calculating a 
replenishing amount due to aging based on the replenishing 
amount setting value due to aging; calculating a replenishing 
amount due to processing based on the replenishing amount 
setting value due to processing; calculating an operating 
value of electric conductivity from the replenishing amount 
due to aging and the replenishing amount due to processing; 
and increasing or decreasing the setting value of replenish 
ing amount due to aging and the setting value of replenishing 
amount due to processing based on a result obtained by 
comparing the calculated operating value of electric con 
ductivity With the electric conductivity of the developer. 
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AUTOMATIC DEVELOPMENT METHOD OF 
PHOTOSENSITIVE LITHOGRAPHIC PRINTING 
PLATE AND AUTOMATIC DEVELOPMENT 

DEVICE THEREOF 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an automatic 
development method of, for example, photosensitive litho 
graphic printing plate and an automatic development device 
thereof In particular, the invention relates to a technology for 
controlling a ?uctuation of the sensitivity of a developer 
against changes of the development processing condition in 
the minimum level. 

[0003] 2. Description of the Related Art 

[0004] In general, in an automatic development device of 
photosensitive lithographic printing plate, a replenishing 
system due to aging and due to processing in Which a 
development replenisher is replenished in a developing tank 
Where a developer is stored, a plate area of a lithographic 
printing plate to be processed is measured, and the devel 
opment replenisher is replenished in an amount correspond 
ing to the measured value (this system Will be hereinafter 
referred to as “area-based replenishing system due to 
aging”) is employed as a measure for managing the sensi 
tivity of the developer. 

[0005] HoWever, in such an area-based replenishing sys 
tem due to aging, a high-precision plate area measurement 
device of lithographic printing plate is required in a devel 
opment processing section of the automatic development 
device, and therefore, there Was a problem of complication 
of the structure and an increase of the costs. Also, it is 
difficult to distinguish Whether the photosensitive side of the 
lithographic printing plate is a single side or double sides 
(hereinafter referred to as “single side/double sides”) and to 
distinguish the plate type (such as a plate having a different 
coating amount of the photosensitive layer). For these rea 
sons, there Was encountered such a problem that if a 
necessary replenishing amount of the development replen 
isher changes due to the changes of the plate area, single 
side/double sides and plate type of the lithographic printing 
plate, it becomes difficult to adequately achieve the replen 
ishment of the development replenishing amount. 

[0006] Then, so far, as described in, for example, Japanese 
Patent No. 2,516,022 (JP-A-64-21451), a replenishing sys 
tem in Which an electric conductivity of a developer is 
measured, the measured value is compared With an electric 
conductivity value exhibiting an optimum sensitivity as 
previously experimentally determined (this electric conduc 
tivity value Will be hereinafter referred to as “adequate 
electric conductivity value”), and When the measured value 
is loWer than the adequate electric conductivity value, a 
development replenisher is replenished (this system Will be 
hereinafter referred to as “electric conductivity-based 
replenishing system”) Was employed as a method of replen 
ishing a development replenisher of an automatic develop 
ment device for photosensitive lithographic printing plate. In 
such all electric conductivity-based replenishing system, 
even if the plate area, single side/double sides and plate type 
of the lithographic printing plate to be processed change, it 
is possible to replenish an adequate amount of the develop 
ment replenisher, thereby keeping the sensitivity of the 
developer adequate. 
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[0007] HoWever, in general, there is an empirical fact that 
the adequate electric conductivity value is different betWeen 
a developer Which has fatigued only by carbon dioxide gas 
due to aging and a developer Which has fatigued only by 
plate processing (in the case of silicate based treating agent, 
fatigue due to aging (fatigue by carbon dioxide gas)— 
recovery by replenishment: 65 mS/cm, fatigue by process 
ing—recovery by replenishment: 55 mS/cm; and in the case 
of non-silicate based treating agent, fatigue due to aging— 
recovery by replenishment: 56 mS/cm, fatigue by process 
ing—recovery by replenishment: 39 mS/cm;). For this rea 
son, in the foregoing electric conductivity-based 
replenishing system, in the case Where the processing fre 
quency, for example, the daily processing amount, is differ 
ent from an expected value, a rate of the actual replenishing 
amount due to aging to the actual replenishing amount due 
to processing is also different from an expected value. 
Therefore, there is encountered such a problem that an 
adequate electric conductivity value of the Whole of the 
developer in a developing tank calculated from the respec 
tive adequate electric conductivities changes and a differ 
ence from the preset adequate electric conductivity value is 
generated, Whereby it becomes impossible to adequately 
keep the sensitivity of the developer. 
[0008] On the other hand, JP-A-9-96910 proposes an 
automatic developing device in Which a time interval for 
replenishment is measured, a necessary replenishing amount 
due to aging is determined Within that time interval, by 
considering a value obtained by subtracting this replenishing 
amount due to aging from the replenishing amount per unit 
time as a replenishing amount due to processing, the replen 
ishing amount due to processing and the replenishing 
amount due to aging are respectively determined, and the 
electric conductivity of developer is controlled by the elec 
tric conductivity value calculated from a proportion of the 
resulting replenishing amount due to processing and replen 
ishing amount due to aging. According to this measure, even 
if the plate area, single side/double sides and plate type of 
the lithographic printing plate to be processed change, by 
estimating a proportion of the replenishing amount due to 
processing to the replenishing amount due to aging, it is 
possible to deduce an adequate electric conductivity value of 
developer. 
[0009] HoWever, according to the foregoing method of 
controlling the electric conductivity of developer by the 
electric conductivity value determined from a proportion of 
the replenishing amount due to processing to the replenish 
ing amount due to aging as calculated from the time interval 
for replenishment, in the case Where the fatigue condition 
due to aging is different, there is encountered such a problem 
that a precise proportion of the replenishing amount due to 
processing to the replenishing amount due to aging cannot 
be determined. Examples of the case Where the fatigue 
condition due to aging is different include the case Where the 
concentration of carbon dioxide gas ill the circumferential 
atmosphere changes and the case Where the Wind velocity ill 
the circumferential atmosphere changes. It is knoWn that 
With respect to the former, the subject proportion changes 
depending upon the number of Workers in a room Where the 
automatic developing device is placed; and that With respect 
to the latter, the subject proportion changes depending upon 
the position of an air port or the air volume of an air 
conditioner. That is, according to the foregoing replenishing 
method, the previously experimentally determined replen 
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ishing amount due to aging in every unit time is different 
from the actual replenishing amount due to aging in every 
unit time depending upon increase or decrease of the number 
of Workers in a room or the state of an air conditioner so that 

a precise replenishing amount due to aging cannot be 
determined from the time interval for replenishment. Thus, 
there is fear that a Wrong target electric conductivity value 
is calculated. 

SUMMARY OF THE INVENTION 

[0010] An object of the invention is to provide a developer 
replenishing method of an automatic developing device of 
photosensitive lithographic printing plate capable of con 
trolling a ?uctuation of the sensitivity of a developer against 
changes of the development processing condition in the 
minimum level While employing a cheap construction as a 
developing section of the automatic development device. 

[0011] The foregoing object of the invention can be 
achieved by the folloWing constructions. 

[0012] A developer replenishing method of an auto 
matic development device of photosensitive lithographic 
printing plate including: developing a plurality of exposed 
photosensitive lithographic printing plates With a developer 
containing an electrolyte; and keeping a developer activity 
constant, the method comprises: 

[0013] measuring an electric conductivity of the 
developer at every ?xed period; 

[0014] replenish a replenisher of an amount corre 
sponding to a replenishing amount setting value due 
to aging at every ?xed time; 

[0015] replenish a replenisher of an amount corre 
sponding to a replenishing amount setting value due 
to processing in every processing of a plate having a 
?xed area; 

[0016] calculating an operating value of electric con 
ductivity from the replenishing amount due to aging 
and the replenishing amount due to processing; and 

[0017] increasing or decreasing the replenishing 
amount setting value due to aging and the replen 
ishing amount setting value due to processing based 
on a result obtained by comparing the calculated 
operating value of electric conductivity With the 
measured electric conductivity of the developer. 

[0018] A developer replenishing method of an auto 
matic development device of photosensitive lithographic 
printing plate including: developing a plurality of exposed 
photosensitive lithographic printing plates With a developer 
containing an electrolyte; and keeping a developer activity 
constant the method comprises: 

[0019] measuring an electric conductivity of the 
developer at every ?xed period; 

[0020] integrating a setting value of replenishing 
amount due to aging With a last integrating value of 
replenishing amount due to aging at every ?xed time 
to obtain a neW integrating value of replenishing 
amount due to aging; 

[0021] integrating a setting value of replenishing 
amount due to processing With a last integrating 
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value of replenishing amount due to processing in 
every processing of a plate having a ?xed area to 
obtain a neW integrating value of replenishing 
amount due to aging; and thereafter, 

[0022] When a total sum of the neW integrating value 
of replenishing amount due to aging and the neW 
integrating value of replenishing amount due to 
processing exceeds a ?xed minimum value of replen 
ishing amount, 

[0023] (a) measuring an elapsed time from a point in 
time of a last replenishment till this point in time and 
calculating an operating value of electric conductiv 
ity from the elapsed time; 

[0024] (b) changing the setting value of replenishing 
amount due to aging and the setting value of replen 
ishing amount due to processing based on a result 
obtained by comparing the operating value of elec 
tric conductivity With the measured electric conduc 
tivity value of the developer; 

[0025] (c) replenishing the developer in a developing 
tank With a replenisher of an amount corresponding 
to a total sum of the neW integrating value of 
replenishing amount due to aging and the neW inte 
grating value of replenishing amount due to process 
ing; and 

[0026] (d) initialiZing the neW integrating value of 
replenishing amount due to aging and the neW inte 
grating value of replenishing amount due to process 
ing. 

[0027] A developer replenishing method of an auto 
matic development device of photosensitive lithographic 
printing plate including: developing a plurality of exposed 
photosensitive lithographic printing plates With a developer 
containing and electrolyte; and keeping a developer activity 
constant, the method comprises: 

[0028] measuring an electric conductivity of the 
developer at every ?xed period; 

[0029] integrating a last setting value of replenishing 
amount due to aging With a last integrating value of 
replenishing amount due to aging at every ?xed time 
to obtain a neW integrating value of replenishing 
amount due to aging; 

[0030] integrating a last setting value of replenishing 
amount due to processing With a last integrating 
value of replenishing amount due to processing in 
every processing of a plate having a ?xed area to 
obtain a neW integrating value of replenishing 
amount due to processing; 

[0031] operating a replenishment rate due to aging 
Which is a proportion of a replenisher due to aging in 
the developer in a developing tank; and thereafter, 

[0032] When a total sum of the neW integrating value 
of replenishing amount due to aging and the neW 
integrating value of replenishing amount due to 
processing exceeds a ?xed minimum value of replen 
ishing amount, 

[0033] (a) measuring an elapsed time from a point in 
time of a last replenishment till this point in time and 



US 2005/0196164 A1 

calculating a ?rst operating value of electric conduc 
tivity from the elapsed time; 

[0034] (b) changing the last setting value of replen 
ishing amount due to aging to a neW setting value of 
replenishing amount due to aging; and the last setting 
value of replenishing amount due to processing to a 
neW setting value of replenishing amount, based on 
a result obtained by comparing the ?rst operating 
value of electric conductivity With the measured 
electric conductivity value of the developer; 

[0035] (c) calculating a second integrating value of 
electric conductivity from the replenishment rate due 
to aging; 

[0036] (d) changing the neW setting value of replen 
ishing amount due to aging and the neW setting value 
of replenishing amount due to processing based on a 
result obtained by comparing the second operating 
value of electric conductivity With the electric con 
ductivity value of the developer; 

[0037] (e) replenishing a developer in the developing 
tank With a replenisher of an amount corresponding 
to a total sum of the neW integrating value of 
replenishing amount due to aging and the neW inte 
grating value of replenishing amount due to process 
ing; and 

[0038] initialiZing the neW integrating value of 
replenishing amount due to aging and the neW inte 
grating value of replenishing amount due to process 
ing. 

[0039] A developer replenishing method of an auto 
matic development device of photosensitive lithographic 
printing plate including: developing a plurality of eXposed 
photosensitive lithographic printing plates With a developer 
containing an electrolyte; and keeping a developer activity 
constant, the method comprises: 
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[0046] (a) measuring an elapsed time from a point in 
time of a last replenishment till this point in time and 
calculating a ?rst operating value of electric conduc 
tivity from the elapsed time; 

[0047] (b) changing the last setting value of replen 
ishing amount due to aging to a neW setting value of 
replenishing amount due to aging; and the last setting 
value of replenishing amount due to processing to a 
neW setting value of replenishing amount due to 
processing, based on a result obtained by comparing 
the ?rst operating value of electric conductivity With 
the measured electric conductivity value of the 
developer; 

[0048] (c) calculating a second integrating value of 
electric conductivity from the displacement rate of 
replenisher and the replenishment rate due to aging; 

[0049] (d) changing the neW setting value of replen 
ishing amount due to aging and the neW setting value 
of replenishing amount due to processing based on a 
result obtained by comparing the second operating 
value of electric conductivity With the measured 
electric conductivity value of the developer; 

[0050] (e) replenishing the developer in the develop 
ing tank With a replenisher of an amount correspond 
ing to a total sum of the neW integrating value of 
replenishing amount due to aging and the neW inte 
grating value of replenishing amount due to process 
ing; and 

[0051] initialiZing the neW integrating value of 
replenishing amount due to aging and the neW inte 
grating value of replenishing amount due to process 
ing. 

[0052] A developer replenishing method of an auto 
matic development device of photosensitive lithographic 

[0040] measuring an electric conductivity of the 
developer at every ?Xed period; 

[0041] integrating a last setting value of replenishing 
amount due to aging With a last integrating value of 
replenishing amount due to aging at every ?Xed time 
to obtain a neW integrating value of replenishing 
amount due to aging; 

[0042] integrating a last setting value of replenishing 
amount due to processing With a last integrating 
value of replenishing amount due to processing in 
every processing of a plate having a ?Xed area to 
obtain a neW integrating value of replenishing 
amount due to aging; 

[0043] operating a displacement rate of a replenisher 
Which is a proportion of a replenishing amount in the 
developer in a developing tank; 

[0044] operating a replenishment rate due to aging 
Which is a proportion of a replenisher due to aging in 
the developer in the developing tank; and thereafter, 

[0045] When a total sum of the neW integrating value 
of replenishing amount due to aging and the neW 
integrating value of replenishing amount due to 
processing exceeds a ?Xed minimum value of replen 
ishing amount, 

printing plate including: developing a plurality of eXposed 
photosensitive lithographic printing plates With a developer 
containing an electrolyte; and keeping a developer activity 
constant, the method comprises: 

[0053] measuring an electric conductivity of the 
developer at every ?Xed period; 

[0054] integrating a last setting value of replenishing 
amount due to aging With a last integrating value of 
replenishing amount due to aging at every ?Xed time 
to obtain a neW integrating value of replenishing 
amount due to aging; 

[0055] integrating a last setting value of replenishing 
amount due to processing With a last integrating 
value of replenishing amount due to processing in 
every processing of a plate having a ?Xed area to 
obtain a neW integrating value of replenishing 
amount due to processing; 

[0056] operating a displacement rate of a replenisher 
Which is a proportion of a replenishing amount in the 
developer in a developing tank; 

[0057] operating a replenishment rate due to aging 
Which is a proportion of a replenisher due to aging in 
the developer in the developing tank; and thereafter, 
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[0058] When a total sum of the neW integrating value 
of replenishing amount due to aging and the neW 
integrating value of replenishing amount due to 
processing exceeds a ?xed minimum value of replen 
ishing amount, 

[0059] (a) measuring an elapsed time from a point in 
time of a last replenishment till this point in time and 
calculating a ?rst operating value of electric conduc 
tivity from the elapsed time; 

[0060] (b) changing the last setting value of replen 
ishing amount due to aging to a neW setting value of 
replenishing amount due to aging; and the last setting 
value of replenishing amount due to processing to a 
neW setting value of replenishing amount due to 
processing, based on a result obtained by comparing 
the ?rst operating value of electric conductivity With 
the electric conductivity value of the developer; 

[0061] (c) calculating a second integrating value of 
electric conductivity from the displacement rate of 
replenisher and the replenishment rate due to aging; 

[0062] (d) changing the neW setting value of replen 
ishing amount due to aging and the neW setting value 
of replenishing amount due to processing based on a 
result obtained by comparing the second operating 
value of electric conductivity With the electric con 
ductivity value of the developer; 

[0063] (e) When the electric conductivity value of the 
developer is smaller than the ?rst integrating value of 
electric conductivity, replenishing a predetermined 
amount of replenisher, Whereas When the electric 
conductivity value of the developer is larger than the 
?rst integrating value of electric conductivity, 
replenishing the developer in the developing tank 
With a replenisher of an amount corresponding to a 
total sum of the neW integrating value of replenish 
ing amount due to aging and the neW integrating 
value of replenishing amount due to processing; and 

[0064] initialiZing the neW integrating value of 
replenishing amount due to aging and the neW inte 
grating value of replenishing amount due to process 
ing. 

[0065] The developer replenishing method according 
to claim 2, Wherein an electric conductivity value of the 
developer Whose activity falls Within a proper range is 
previously calculated as a target electric conductivity value; 
and during a time of immediately after initiating an opera 
tion of the automatic development device until the measured 
electric conductivity value of the developer exceeds the 
target electric conductivity value, an electric conductivity of 
the developer is measured at every ?xed period, and When 
the measured electric conductivity value is loWer than the 
target electric conductivity value, the developer is replen 
ished With a development replenisher. 

[0066] An automatic development device of photo 
sensitive lithographic printing plate for developing a plural 
ity of exposed photosensitive lithographic printing plates 
With a developer containing an electrolyte and keeping a 
developer activity constant, Which comprises 

[0067] a development processing section for devel 
oping the photosensitive lithographic printing plates 
With a developer; 
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[0068] an electric conductivity measurement unit for 
measuring an electric conductivity of the developer; 
and 

[0069] a developer replenishing unit for replenishing 
the developer With a development replenisher, 

[0070] Wherein replenishing the developer With the 
development replenisher is carried out based on the 
developer replenishing method according to any one 
of (1) to 

[0071] In the invention, the “development replenisher” as 
referred to herein means a processing liquid to be replen 
ished for the purpose of keeping the development perfor 
mance constant. In general, as this replenisher, one prepared 
by diluting a stock solution of replenisher With a diluent (for 
example, Water) or a stock solution of replenisher itself 
Without dilution is useful. HoWever, in the invention, the 
“development replenisher” means one prepared by diluting 
a stock solution of replenisher With a diluent. Also, examples 
of the replenishing method include a method in Which a 
replenisher prepared by previous dilution is replenished in 
the developer and a method in Which a stock solution of 
replenisher and a diluent are individually replenished 
directly in the developer. 

[0072] Also, in the invention, as an electric conductivity 
sensor for measuring the electric conductivity value of the 
developer, knoWn means such as an alternating current 
electric conductivity meter, an alternating current bridge 
meter, and other electric conductivity meters can be used. 
Also, With respect to the measuring current value or oscil 
lation frequency, etc. of the measuring instruments, the 
optimum condition is different depending upon the devel 
oper composition, etc. HoWever, from the vieWpoint of 
devices or for the purpose of preventing the electrolysis of 
a Water-soluble developer, it is preferable that the current 
value is loW to some extent, and the current value is 
preferably from several hundreds mA to several MA. Also, 
the frequency is preferably from several hundreds HZ to 
several hundreds kHZ in vieW of the relationship With a 
capacitance component in the developer. 

[0073] The electric conductivity of the developer contain 
ing an electrolyte depends upon the temperature of an 
aqueous solution, and When the liquid temperature increases, 
the electric conductivity value decreases. Accordingly, it is 
more preferable that the electric conductivity value is mea 
sured by a measuring instrument equipped With a tempera 
ture sensor and a temperature compensatory circuit. Also, in 
a controlling device for controlling the replenishment, it is 
possible to compensate the temperature by reducing the 
electric conductivity value into an electric conductivity 
value at a preset temperature from the actually measured 
resistance value of liquid and liquid temperature. With 
respect to the position at Which the sensor of the alternating 
current electric conductivity meter, the alternating current 
bridge meter or other electric conductivity meters is placed, 
any place is employable so far as the sensor is immersed in 
the developer at the time of measurement, Whereby the 
alternating current electric conductivity value of the devel 
oper can be measured. For example, the position in a 
developer circulation system of the automatic development 
device, especially the position in a developing tank or a 
circulating pipe, is preferable. Also, as a detection section, 
knoWn cells in Which platinum, stainless steel, etc. is used as 
an electrode can be used. 
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[0074] According to the invention, in developing a plu 
rality of exposed photosensitive lithographic printing plates 
With a developer containing an electrolyte, by measuring an 
electric conductivity value of the developer in every prede 
termined ?xed period, replenishing a predetermined setting 
value of replenishing amount due to aging in every ?xed 
time, replenishing a predetermined setting value of replen 
ishing amount due to processing in every processing of a 
plate having a ?xed area, calculating a replenishing amount 
due to aging based on the replenishing amount setting value 
due to aging, calculating a replenishing amount due to 
processing based on the replenishing amount setting value 
due to processing, calculating an operating value of electric 
conductivity from the replenishing amount due to aging and 
the replenishing amount due to processing and increasing or 
decreasing the setting value of replenishing amount due to 
aging and the setting value of replenishing amount due to 
processing based on the result obtained by comparing the 
calculated operating value of electric conductivity With the 
electric conductivity of the developer, it is possible to 
prevent a ?uctuation of a target electric conductivity value 
caused due to changes of the processing condition (a pro 
portion of the replenishing amount due to processing to the 
replenishing amount due to aging) and the circumferential 
condition (concentration of circumferential carbon dioxide 
gas) While employing a simple and cheap device construc 
tion. Thus, it is possible to realiZe the automatic develop 
ment processing With high sensitivity stability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0075] FIG. 1 is a constructive vieW of the ?rst embodi 
ment of an automatic development device for carrying out 
the developer replenishing method according to the inven 
tion. 

[0076] FIG. 2 is a How chart exhibiting the basic control 
contents by a control device in the developer replenishing 
method according to the invention. 

[0077] FIG. 3 is a How chart 1 exhibiting the ?rst control 
contents by a control device in the developer replenishing 
method according to the invention. 

[0078] FIG. 4 is a How chart 2 exhibiting the ?rst control 
contents by a control device in the developer replenishing 
method according to the invention. 

[0079] FIG. 5 is a How chart 1 exhibiting the second 
control contents by a control device in the developer replen 
ishing method according to the invention. 

[0080] FIG. 6 is a How chart 2 exhibiting the second 
control contents by a control device in the developer replen 
ishing method according to the invention. 

[0081] FIG. 7 is a How chart 1 exhibiting the third control 
contents by a control device in the developer replenishing 
method according to the invention. 

[0082] FIG. 8 is a How chart 2 exhibiting the third control 
contents by a control device in the developer replenishing 
method according to the invention. 

[0083] FIG. 9 is a How chart 1 exhibiting the fourth 
control contents by a control device in the developer replen 
ishing method according to the invention. 

[0084] FIG. 10 is a How chart 2 exhibiting the fourth 
control contents by a control device in the developer replen 
ishing method according to the invention. 
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[0085] FIG. 11 is a How chart 3 exhibiting the fourth 
control contents by a control device in the developer replen 
ishing method according to the invention. 

[0086] FIG. 12 is a How chart exhibiting the ?fth control 
contents by a control device in the developer replenishing 
method according to the invention. 

[0087] FIG. 13 is a constructive vieW of the second 
embodiment of an automatic development device for carry 
ing out the developer replenishing method according to the 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0088] Preferred embodiments of the automatic develop 
ing method of photosensitive lithographic printing plate and 
its automatic development device according to the invention 
Will be described beloW. 

[0089] First of all, an alkaline developer of the invention 
Will be described. The alkaline developer of the invention 
can be used as a developer to be charged at the time of 
initiating the development (hereinafter referred to as “devel 
opment initiating liquid”) or a development replenisher. The 
development initiating liquid and the development replen 
isher Will be hereinafter collectively referred to as “devel 
oper” unless otherWise indicated. 

[0090] The developer of the invention is made of an 
alkaline aqueous solution as a basic composition and can be 
properly chosen among conventionally knoWn alkaline 
aqueous solutions. 

[0091] Examples of the alkaline aqueous solution include 
developers comprising an alkali silicate or a non-reducing 
sugar and a base. Of these, ones having a pH of from 12.5 
to 14.0 are especially preferable. 

[0092] The foregoing alkali silicate is one Which When 
dissolved in Water, becomes alkaline, and examples thereof 
include alkali metal silicates such as sodium silicate, potas 
sium silicate, and lithium silicate and ammonium silicate. 

[0093] The alkali silicate can be used singly or in combi 
nations of tWo or more kinds thereof. 

[0094] In the foregoing alkaline aqueous solution, the 
developability can be easily adjusted by a mixing ratio of 
silicon oxide SiO2 as a component of the silicate to an alkali 
oxide MZO (Wherein M represents an alkali metal or an 
ammonium group) and adjustment of the concentration. 

[0095] Of the foregoing alkaline aqueous solutions, ones 
having a mixing ratio of the silicon oxide SiO2 to the alkali 
oxide MZO (SiO2/M2O molar ratio) of from 0.5 to 3.0 are 
preferable. When the mixing ratio falls Within this range, the 
alkaline aqueous solution scarcely etches general-purpose 
aluminum plates as a support of lithographic printing plate 
and is good in the developability. The SiO2/M2O (molar 
ratio) is more preferably from 1.0 to 2.0. 

[0096] Also, from the vieWpoints of good developability 
and processing ability and convenience of Waste liquid, the 
concentration of the alkali silicate in the developer is pref 
erably from 1 to 10% by Weight, more preferably from 3 to 
8% by Weight, and most preferably from 4 to 7% by Weight 
based on the Weight of the alkaline aqueous solution. 
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[0097] In the developer comprising a non-reducing sugar 
and a base, the “non-reducing sugar” as referred to herein 
means a sugar not having reducing properties because it 
does not have a free aldehyde group or ketone group and is 
classi?ed into a trehalose type oligosaccharide in Which 
reducing groups are bonded to each other, a glycoside in 
Which a reducing group of a sugar is bonded to a non-sugar, 
and a sugar alcohol Which has been reduced upon hydroge 
nation to a sugar. In the invention, all of these sugars can be 
preferably used. 

[0098] Examples of the trehalose type oligosaccharide 
include saccharose and trehalose; and examples of the 
glycoside include alky glycosides, phenol glycosides, and 
mustard oil glycosides. 

[0099] Examples of the sugar alcohol include D,L-arabi 
tol, ribitol, xylitol, D,L-sorbitol, D,L-mannitol, D,L-iditol, 
D,L-talitol, dulcitol, allodulcitol, and mesoinositol. Further, 
maltitols obtained by hydrogenation of disaccharides and 
reductants (for example, reducing starch syrup) obtained by 
hydrogenation of oligosaccharides can be preferably enu 
merated. 

[0100] Of these, sugar alcohols and saccharose are pref 
erable as the non-reducing sugar; and D-sorbitol, mesoinosi 
tol, saccharose, and reducing starch syrup are especially 
preferable in vieW of the matter that they have a buffering 
action in a proper pH region. 

[0101] These non-reducing sugars may be used singly or 
in combinations of tWo or more kinds thereof. The propor 
tion of the non-reducing sugar in the developer is preferable 
from 0.1 to 30% by Weight, and more preferably from 1 to 
20% by Weight. 

[0102] In the foregoing alkali silicate or non-reducing 
sugar, an alkaline agent as the base can be properly chosen 
among conventionally knoWn compounds and combined. 

[0103] Examples of the alkaline agent include inorganic 
alkaline agents (for example, sodium hydroxide, potassium 
hydroxide, lithium hydroxide, trisodium phosphate, tripo 
tassium phosphate, triammonium phosphate, disodium 
phosphate, dipotassium phosphate, diammonium phosphate, 
sodium carbonate, potassium carbonate, ammonium carbon 
ate, sodium hydrogencarbonate, potassium hydrogencarbon 
ate, ammonium hydrogencarbonate, sodium borate, potas 
sium borate, and ammonium borate), potassium citrate, 
tripotassium citrate, and sodium citrate. 

[0104] Further, organic alkaline agents such as monom 
ethylamine, dimethylamine, trimethylamine, monoethy 
lamine, diethylamine, triethylamine, monoisopropylamine, 
diisopropylamine, triisopropylamine, n-butylamine, mono 
ethanolamine, diethanolamine, triethanolamine, monoiso 
propylamine, diisopropanolamine, ethyleneimine, ethylene 
diamine, and pyridine can be preferably enumerated. 

[0105] These alkaline agents can be used singly or in 
combinations of tWo or more kinds thereof. 

[0106] Of these, sodium hydroxide and potassium hydrox 
ide are preferable. This is because by adjusting the addition 
amount against the non-reducing sugar, it becomes possible 
to adjust the pH in a broad pH region. Also, trisodium 
phosphate, tripotassium phosphate, sodium carbonate, 
potassium carbonate, and the like are preferable because 
they have a buffering action by themselves. 
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[0107] The developer of the invention is characteriZed by 
containing at least one kind selected from the group con 
sisting of carboxyalkylthio succinic anhydrides, carboxy 
alkylthio succinic acids, and salts thereof. 

[0108] As the at least one kind selected from the group 
consisting of carboxyalkylthio succinic anhydrides, car 
boxyalkylthio succinic acids, and salts thereof, a compound 
represented by the folloWing general formula (I) or (II) is 
enumerated. In the developer of the invention, such com 
pounds can be used singly or in combinations of tWo or more 
kinds thereof. 

(1) 

[0109] In the formula (I), R1 represents an alkylene group 
having from 1 to 30 carbon atoms; and M1 represents a 
hydrogen atom, a metal atom, or ammonium. 

(II) 
CH2COOM3 

[0110] In the formula (II), R2 represents an alkylene group 
having from 1 to 30 carbon atoms; and M2, M3 and M4 each 
independently represents a hydrogen atom, a metal atom, or 
ammonium. 

[0111] In the carboxyalkylthio succininc anhydrides or 
salts thereof represented by the foregoing formula (I) and the 
carboxyalkylthio succinic acids or salts thereof represented 
by the foregoing formula (II), R1 and R2 each represents an 
alkylene group having from 1 to 30 carbon atoms and may 
be linear or branched. Speci?c examples of the alkylene 
group include an ethylene group, a propylene group, a 
butylene group, a pentylene group, a hexylene group, an 
octylene group, a nonylene group, a decylene group, an 
undecylene group, a dodecylene group, a tridecylene group, 
a tetradecylene group, a pentadecylene group, a hexade 
cylene group, a heptadecylene group, an octadecylene 
group, a nonadecylene group, an eicosylene group, a hene 
icosylene group, a docosylene group, a tricosylene group, a 
tetracosylene group, a pentacosylene group, a hexacosylene 
group, an octacosylene group, a nonacosylene group, and a 
triacosylene group. Of these, alkylene groups having from 1 
to 18 carbon atoms are preferable. 

[0112] In the foregoing formulae (I) and (II), the metal 
atom represented by M1, M2, M3 and M4 is a metal atom 
corresponding to a single valence. Speci?c examples thereof 
include monovalent metal atoms such as alkali metals (for 
example, lithium, sodium, and potassium), calcium, mag 
nesium, Zinc, aluminum, iron, cobalt, nickel, copper, and tin. 
Of these, lithium, sodium, potassium, calcium, and magne 
sium are preferable. Here, With respect to divalent or poly 
valent metal atoms, a hypothetical metal atom obtained by 
dividing the subject metal atom by the valence number is 














































































