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. PROCESS FOR PROCESSING SILVER HALIDE COLOR PHOTOGRAPHIC MATERIAL INVOLVING RAPID DEVELOPMENT.

. A process for color-developing silver halide color photo-
graphic material having a plurality of silver halide emulsion
layers. Silver halide contained in said plurality of silver halide
emulsion layers is substantially silver chlorobromide with the
content of silver chloride in at least one of the layers being not
less than 20 mol %, and the color developer to be used for
color development contains a compound represented by
general formula {l). This process enables color photographic
images with a sufficient color density to be obtained by rapid
development, and the color developer has excellent long-
term preservability.

Croydon Printing Company Ltd.
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METHOD CAPABLE OF RAPIDLY PROCESSING A SILVER BALIDE

COLOOR PHOTOGRAPHIC LIGHT-SENRSITIVE MATERIAL

FIELD OF TECHNOLOGY
This invention relates to a method of processing a
silver halide colour photographic light-sensitive material
and, more particularly, to a method of processing a gilver
halide colour photographic light-sensitive material, in which
a color developer can be exceilent in the storage of long h
standing and a maximum colour density can satisfactorily be

obtained and, further, a rapid development can be made.

BACKGOUND OF TECHNOLOGY
Recently in this field of industry, there have been
demands for such a technology as is capable of ;apidly
processing silver halide colour photograpic light-sensitive
materials and i8 also capable of obtaining a stable
photographic¢ characteristics together with an excellent

processing stability and, in particular, for a method of
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rapidly developing silver halide colour photographic
light-sensitive materials.

Namely, silver halide colour photographic light-
sensitive materials have been subjected to running treatments
with an automatic processing apparatus installed at each
photo-f£inishing laboratory. In these systems, however, it
has been requested, as one of service improvements to users,
to process users' photographic producté and return the
finished ones to them, within not only the same day when the
photo-finishing orders were received and, but also several
hours after receiving orders, recently, so that a rapid
processaing technolgy has been urgently demanded.

With respect to the conventional technologies for
rapidly processing silver halide colour photographic
light-sensitive materials, they may be roughly classified
into the following three technologies:

{11 Technologies devised by the improvements in silver
halide colour photographic light-sensitive materials,

[2] Technologies devised by making use of a physical means
in a development process, and

[3] Technologies devised by the improvements in the -
composition of a processing liquid used in a develoment

process. .

Concerning the above-mentioned technologies [1]l, there

are known technologiles including (1) the improvements of




gmmn gan g™ gac P

0269740

silver halide compositions (for example, a technology of
making silver halide grains finer, such as described in
Japanese Patent Publication Open to Public Inspection
(hereinafter called Japanese Patent O.P.I. Publication) No.
77223-1976, and the technologies of making & silver bromide
content of silver halide lesser, such as described in
Japanese Patent O.P.I. Publication No. 18142-1983 and
Japanese Patent Examined Publication No. 18939-1981); (2) the
utilization of additives (for example, the technology of
adding silver halide colour photographic light-sensitive
materials with a specifically structured 1-aryl-3-pyrazoli-
done, such as described in Japanese Patent O.P.I. Publication
No. 64339-1981, and the technologies of adding silver halide
colour photographic light-sensitive materials with 1-aryl-
pyrazolidones, such as described in Japanese Patent O.P.I.
Publication Nos, 144547-1982, 50534-1983, 503535-1983 and
50536-1983); (3) the technologies of adding a high-speed
reaction type coupler (for example, the technologies of using
a high-speed reaction type yellow coupler, such as described
in Japanese Patent Examined Publication No. 10783-1976 and
Japanese Patent 0.P.I. Publication Nos. ;23342—1975,and
102636-1976); (4) the technology of thinning a photographic
component layer (for example, the technology of thinning a
photographic component layer, such as described in Japanese

Patent Examined Publication No. 204992-1985); and so forth.
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Concerning the above-mentioned technologies [2], there
include a technology of stirring a processing liguid (for
example, the technology of stirring a processing liguid, such
as described in Japanese Patént Application No. 23334-1986;

Concerning the above-mentioned technologies [31, there
include (1) the technology of using a development accelera-
tor; (2) the technology of thickening a colour developing
agent; (3) the technology of 1o§ering the concentration of
halogen ions and, particularly, obromide ions; and so forth.

This invention relates to the above-mentioned techno-
logies [1]) and (3] out of those [1], [2] and [3].

Among the silver halide colour photographic light-
sensitive materials, the so-called light-sensitive materials
for coloﬁr paper use generally contain gllver chlorobromide
as the silver halide composition thereof. Particularlyrin
silver halide colour photographic'light—sensitiVe materials
in which the silver bromide content mentioned in the above
technology (1) of [1] is reduced, that is, the silver
chloride content is increased, & development may bér
accelerated by themselves and the bromide ion cbhéehtration
of a developer may also be reduced when a running treatment
is kept on successively, 5o that the light-sensitive |
materials may have the characteristics that a development
acceleration may readily be made and a low quantity

replenishment of developer may also be possible.
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The present inventors have studied on the methods of
processing silver halide colour photographic light-sensitive
materials having the above-mentioned silver halide content
reduced suitably for paper ﬁse. and resultingly found that,
while these light-sensitive materials may be processed more
rapidly than the conventional type silver halide colour
photographic light-sensitive materials using silver
chlorobromide having a high silver bromide content (such as a
90 mol% silver bromide content), there is a problem that a
maximum colour density, that is one of the most essential
characteristics of light-sensitive materials, is lowered.
With the purpose of further rapidly processing silver'halide
¢olour photographic light-sensitive materials, for example,
when a silver bromide content is further reduced or a silver
chloride contént is increased, and the developing conditions
are changed, for example, a pE and a temperature are raised
or, further, a bromide ion concentration of a processing
liquid is lowered, the above-mentioned maximum colour density
is further remarkably lowered under the above-mentioned
conditions.

Conventionally., colour developers each contain an
aromatie primary amine type colour developing agent such as
paraphenylenediamine and s0 forth, hydroxylamine and sulfites
used as a preservative for preventing the air-oxidation and

s0 forth of the colour developing agent, benzyl alcohol for
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accelerating colour developments, other additives, and so
forth. As a result of studying these components of a colour
developer, the inventors have found that the hydroxylamine
contained in the components was the substance lowering the
above-mentioned maximum colour density. Thougﬁ the reason of
this fact is not clear, it may be considered that, when a
colour development is made, hydroxylamine itself reacts as a
reducing agent of an exposed silver halide so as to interfere
a colour developing reaction that ought to have reacted the
exposed silver halide with a colour developing agent to
produce the oxidized products of the colour developing agent
and then reacted to couple the oxidized products to couplers
and, resultingly, a maximum colour density is lowered.

The inventors have also studied on the system using only
a sulfite not any hydroxylamine as the preservative.
Resultingly, the standing stability of the colour developer
tested was maintained to some extent, however, an dye image
was foqgedrseriously when processed with a long-stored colour
developer. |

It has generally been considered that a fog production
may colosely relate to the deterioration of a colour
developer used. Fogs are particularly liable to be produced
when raising a PH of a colour developer, a temperature for
colour development process and a concentration of the colour

developing agent contained in a colour developer. or when
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prolonging a storage of long standing of a colour developer.
Therefore, the main cause of fog production is supposed to be
the decomposed or oxidized products produced by partly
decompoéing or oxidizing the colour developing agen; of the
colour developer.r The above-mentioned decomposed or o¢xidized
products of color developing agente include, for example, &
semiquinéne or quinoneimine that is an oxidized product of a
colour developing agent, a paraaminophenol produced by
receiving a deamination reaction or a guinonemonoimine that
is the ciidized product thereof, the sulfurous acid addition
products of quinonediimine or the gquinonmonoimine or the
oxidized products thereof, and so forth. BSome of these
products ‘make a coupling reaction with couplers’upon
Oxidizing silver halide present in the unexposed areas of a
light-sensitive material or make a coupling reaction directly
with éouplers so as to form a dye in the regions of the
unexposed areas of aicolour photographic light-sensitive
material, Qhere'any dye ought not to be formed, and fogs are
prodUcéd in white regions. And, for example, in a light-
sensitive material comprising three emulsion layers, i.e..
blue-, green—- and red-sensitive layers, when one or two of
these layers are exposed to light, the fog production on each
unexposed layer will appear in a mixed colour, so that these
fogs and the mixed colour will seriously deteriorate a

photographic image quality.
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Accordingly., the present inventors have studied on the
methods of processing silver halide colour photographic
light-sensitive materials capable of maintaining the
preservability of a colour developer, inhibiting fogs and,
particularly, preventing a maximum colour density from
lowering and, further, suitable for a rapid processing.
Resultingly, the inventors have found the fact that the
above-mentioned problems can be solved by processing the
silver halide colour photographic light-sensitive materials
each having a specific silver halide composition, in the
presence of a specific preservative, so that this invention
has finally been achieved.

It is, therefore, an object of this invention to provide
a method of processing a silver halide colour photographic
light-sensitive material, in which the photographic
characteristics cannot be deteriorated by fog and so forth, a
colour developer is excellent in long standing stability and,
particularly, a maximum colour density of a dye image
obtained is also excellent and, further, a rapid processing

can be performed.

DISCLOSURE OF THE INVENTION
The above-mentioned object of the invention can be

achieved in a method of processing a silver halide colour

i g 1 1 o Vg 8 g

photographic light~sensitive material having a plurality of
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silver halide emulsion layers in at least a colour developing

step after exposed imagewise to light; characterized in that

(1)

(2)

(3)

Silver halides each contained in the above-mentioned
pluéality of the silver halide emulsion layers are
substantially.silver chlorobromide.»

At»léast one layer out of the above-mentioned plurality
df the silver halide emulgion layers COntaiﬁs silver
chlorobromide having a silver chloride content of not
less than 20 mol%; and

A colour developer used in the above-mentioned colour
developing step gontains at least one kind of the

compounde each represented by the following Formula (I):

Formula [I]

,?2
(wherein R, and R, each represent a hydrogen atom or an
alkyl or alkoxy group having 1 to 3 carbon atoms,

provided that Ry and R, are not hydrogen atoms at the

same time, and Ry and R, are allowed to couple to each

other so as to complete a ring.)

THE BEST MODE CONTEMPLATED BY THE APPLICANT
FPOR CARRYING OUT THE INVENTION CLAIMED

In the colour developers of the i{invention, the compounds



1 - 0269740

represented by Formula [I] (hereinafter called the compounds
of the invention) are used as the preservatives.

In Formula [I}, R; and R, each represent a hydrogen atom
or an alkyl or alkoxy group having 1 to 3 carbon atoms. The
alkyl groups each having 1 to 3 carbon atoms represented by
R, and R, include those each having substituents including,
for example, a hydroxyl group, an amino group, an alkéxy
group, a sulfonic¢ acid group, é carboxylic¢ acid group, a
halogen atom (such as a chlorine atom, a fluorine atom, a
bromine atom and so forth), and an alkenyl group (such as an
allyl group and so forth). The typical examples of the alkyl
groups each represented by Ry, and R, include a methyl group,
an ethyl group, a hydroxyethyl group, an i-propyl group, a
n-propyl group and so forth. The alkoxy groups each
represented by R; and R, include, for examéle, a methoxy
group, an ethoxy group and so forth.

Concerning the above-mentioned groups, there are
descriptions in., for example, U.S. Patent Nos., 3,287,125,
3,293,034, 3,287,124 and so forth.

However. R, and R, shall not be hydrogen atoms at the
same time, and R, and R, are allowed to couple to each other
to complete such a ring as the heterocyclic rings of
piperidine or morpholine, and so forth.

It is preferred that both of R; and R, should be alkyl

groups each having 1 to 3 carbon atoms.
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The typical examples of the compounds of the invention
used in the invention will be exemplified below. It is,
however, to be understood that the invention shall not be

limited thereto.
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(38) CH;-O-C=H4-NHf0H‘
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The above-exemplified compounds of the invention are
usually used in the form of salts such as a chloride, a
sulfate, a p-toluene sulfate, an oxalate, a phosphate, an
acetate and so forth.

The concentration of the compounds of the invention used
in a colour developer is of the same degree as that of
hydroxylamine usually used as a preservative., The concent-
ration thereof is, preferably, from 0.5 g per liter to 350 g
per liter and, more preferably, from 1 g per liter to 20 g
per liter.

As for the colour developing agents used in the colour
developers of the invention, it is allowed to use any of the
aromatic primary amine type colour developing agent which are
usually used. However, from the viewpoints o¢f maintaining
the stability of long standing of the colour developers and
reducing fogs produced on dye images obtained through a
development or from other viewpoints each taken in the
combination of the c¢olour developing agents with the
compounds of the invention serving as the above-mentioned
preservatives, such colour developing agents are preferably a
paraphenylenediamine type colour developing agent having at
least one water-soluble group (i.e., a hydrophilic group) on
the amino group or the benzene nucleue thereof. The
above-mentioned water-soluble groups substituted onto the

amino group or the benzene nucleus include, preferably, the
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following groups:
-(CH,) -CH,0H,
~(CH,) ~NHSO, - (CH,) ,~CHj,
—(CHz)mo—<CH2)n—CH3.
~(CH,CH,0) ,C By ryy
(in which m and n each are an integer of not less than 0),
and a —~COOH group, a -S04H group and so forth may be
preferably given as the examples thereof.
The most preferable ones are (CHy)g NHSO, (CHy), CHj
(in which m and n each are an integer of from 0 to $5).
The typical examples of the colour developing agents
preferably used in the invention will be given below.and it

is, however, to be understood that the {nvention shall not be

limited thereto.




- 17 -

0269740

Exemplified colour developing agents

(1)
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(3)

(4)
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{8)
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0269740



......

0269740

- 20 -
(13)
sz\/ymmmomrcﬁs
N
.zcn,—@-soaﬂ
, CH
NH-
(14)
HSCZ\)/CHgCH:O-TS—-CRHF
N
020]{3‘@‘500“
CHs
NH»
(15)
HsCz CH:
N/
'%H2504
CH,CH:0C:Hs
NH 2
(18)
HsCz CHs
N/
N
1
« —}.50
2“: 4
CH,CH,OH

NH:




- 21 -

(17)
HsC: CH,
N/
N
C:Hc"NHSOz"CH:
Ni,
(18)
HsCz CaH4NHSO:CH5
‘}(/

C:Hs
N2

« HC2

¢ §280,

''''''

0269740



o=~ "

0269740
- 22 -

The above-mentioned colour developing agents are vsually
used within the range of, preferably, from 1 g to 100 ¢ per
liter of a colour developer used and, more preferably, from 3
g to 50 g.

In the colour developers of the invention, ions of a
romide are used in the form of potassium bromide or the 1like,
as an antifogging agent. Basically from the viewpoint of
rapid processing, the concentration of the bromide ions is
the lower, the better, because a developing time may also
shortened. On the other hand, a fog production is increased,
because the antifogging effect 15 decreased. However, in the
method of the invention which will be mentioned later, for
processing, with the compound of the invention, a silver
halide colour photographic light-sensitive material having at
least one silver halide emulsion layer whose silver chloride
content is increased, no fog is increased even if the bromide
ion concentration is lowered, that 1s preferable. In the
invention, the bromide ion concentration is preferably not
more than 1.3x10 2 mol per liter, more preferably not more

than 8.4x10°°

3,0x10”3,

mol per liter and, especially not more than

The colour developers used in the invention are allowed
to contain arbitrarily various components usually added
thereto, including, for example, alkalizing agents such as

sodium hydroxide, sodium carbonate and sc¢ forth, an
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alkali-metal sulfite, an alkali-metal hydrogensulfite, an
alkali-metal thiocyanate, an alkali-metal halide, a
polystyrene sulfonic acid, a water softener, benzyl alcohol,
ethylene glycol, diethylene glycol, triethanolamine, a
thickening agent, a development accelerator, and so forth.

Besides the above, the other édditives which may be
added into the above-mentioned colour developers include, for
example, firstly, the compounds for rapid processing liquids
such as alkali iodides, nitrobenzoimidazole, mercaptobenzo-
imidazole, 5-methyl-benzotriazole, l-phenyl-S-mercaptotetra-
azole and so forth and, secondly, antistaining agents, sludge
preventing agents, interlayer effect accelerators, chelating
agents and so forth. The chelating agents mainly used in
developers 4include;  for example,:an aminopolycarboxylate .and
an organic phosphonate.

Among the above-mentioned additives, the badly solﬁble
organic solvents particularly represented by benzyl alcohol
are liable to produce tar when a color developer is used for
a long period of time and, especially, in a low replenishment
type running process and such tar adheres to a light-
sensitive paper being processed. In addition, a fatal
trouble may sometimes be caused to seriously damage the
commercial value of the paper.

The badly soluble organic solvents have & poor solubility

to water, therefore, there are not only the trouble of
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preparing a colour developer itself with a stirrer, but also
a limitation to the development acceleration effect even if
the stirrer is used due to the poor solubility of the
solvent.

Further, the badly soluble organic solvents have such a
problem that they have & great pollutant load in biochemical
oxygen demand (BOD) and so forth and it 1s not permitted to

dispose to sewage works, rivers and so forth and, therefore,
many labor and expenses are needed for the waste dispbsal.
Accordingly, it is preferred to reduce or eliminate the use
of such solvents as best we can. The processing method of
the invention may also be applied to a system containing
benzyl alcohol, however, from the viewpoint of a rapid
processing, one of the preferable embodiments is a system not
containing any benzyl alcohol.

It is preferable to use the colour developers of the
invention at a pH value of not lower than 9.9%0 and, usually,
at a pH value of not higher than 13, because the upper limit
of the pH values relates to the foyg produced in a dye image.
It is generally known that a rapid érocessing c¢an be
perfermed by making the pH value of a colour developer higher
to some extent. However, when a processing is made with a
long standing colour developer. a fog increase cannot be
neglected. In the processing method of the invention, it was

found such an unexpected effect that, when the compounds of
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the invention were used as preservatives, there was none of
the fog increase which has been liable to produce when;making
a pH value of a colour developer higher and has hereto fore
been considered to cause the deterioration in the long
standing stability of a colour developer. This fact
indicates that a processing can be performed at a pH range
more higher than the pH range heretofore in use and that the
method of the invention is suitable for a rapid processing.

In the method of the invention'for processing silver
halide colour photographic light-sensitive materials, the
processing temperature used therein is the higher, the more
preferable, provided that it is within the range of from not
lower than 30°C to not higher than 50°C, because a rapid
processing can be made. However, from the viewpoints of the
long stanmding stability of'a colour developer, a fog
production and so forth, it 1s preferable that a processing
should be made at a temperature of not too higher but from
not lower than 33°C to not higher than 45°C,.

In the method of the invention for processing silver
halide colour phhotographic light-sensitive materials, any
system can be applied thereto, provided that such system uses
a colour developer containing the aforementioned compounds of
the invention. These systems include, for example, firstly,
a monobath processing system and, secondly, various other

systems such as a spray system of spraying a processing
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liguid, a web system of bringing a light-sensitive material
into contact with a carrrying member impregnated with a
processing liquid, or a developing system using a viscous
processing liquid. However, a series of the processing steps
substantially comprises the three steps, i.e., a colour
developing step, a bleach¥fixing step and a washing or the
alternative stabilizing step.

The bleach-fixing step may be separated into a bleaching-
step and a fixing step or may be carried ocut in a bleach-
fixing bath in which both of the bleaching and fixing are
carried out in a single bath.

Bleaching agents which may be used in the bleach-fixer
used in the invention are the metal complex salts of organic
acids. Such complex salts include an aminopolycarboxylic
acid, or those coordinated the metal ions of cobalt, copper
or the 1like with such an organic acid as oxalic acid, citric
acid or the like. The most preferable example of the organic
acids used to Rroduce the metal complex salts of such an
organic acid as mentioned above is a polycarboxylic acid.
These poly- carboxylic acids or aminopolycarboxylic agids are
allowed to be the alkali-metal salts, ammonium salts or
water-soluble amine salts thereof. The typical examples
thereof may be given as follows.

{1] Ethylenediaminetetraacetic acid,

{21 Diethylenetriaminepentaacetic acid,

D L T DT rueyrpepp o)
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[3) Ethylenediamine-N-(p-oxyethyl)-R,N',N’'~triacetic acid, -

[4] Propylenediaminetetréacetic acid,

[§) Nitrilotriacetic acid,

[6] Cyclohexanediaminetetraacetic acid,

[7] Iminodiacetic acid,

[8] Dihydroxyethylglyéine citric (or tartaric) acid,

(9] thylethérdiaminetetraacetic acid,

[10] Glycoletherdiaminetetraacetic acid,

[11] Ethylenediaminetetrapropionic acig,

[12) Phenylenediaminetetraacetic acid,

[13) Disodium ethylenediaminetetraacetate,

[14] Tetra(Tri)meﬁhylammonium ethylenediaminetetraacetate,

[15]) Tetrasodium ethylenediaminetetraacetate,

[16] Pentasodium diethylenetriaminepentaacetate,

[17] Sédium ethylenediamine-N-(p-oxyethyl)-N,N’ ,N'~
triacetate,

[18] Sodium propylenediaminetetraacetate,

[19] Sodium nitriloacetate, \

{20] Sodium cyclohexanediaminetetraacetate.

These bleaching agents are used in an amount of from §
to 450 g per liter and, more preferably, from 20 to 250 g per
liter. A bleach-fixer contains, besides such a bleaching
agent as mentioned above, a silver halide fixing agent and,
if required, a preservative that is a liquid containing a

sulfite. It is also allowed to use a bleach-fixer comprising
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an iron (III) ethylenediaminetetraacetate bleaching agent and
a small amount of such a halide as ammonium bromide that is
other than the above-mentioned silver halide fixing agent; a
bleach-fixer comprising., on the qoﬁtrary to the above, a
large amount of such a halide as ammonium bromide; and a
peculiar bleach-fixer comprising the combination of an iron
(III) ethylenediaminetetraacetate bleaching agent and a large
amount of such a halide as ammonium bromide. Besides the
ammonium bromide, the above-mentioned halides used for this
purpose inclide, hydrochloric acid, hydrobromic acid, lithium
bromide, sodium bromide, potassium bromide, sodium iodide,
potassium iodide, ammonium iodide and so forth.

The above-mentioned silver hallde fixing agents
contained in the bleach-fixers include the compounds capable
of producing a water-soluble complex salt upon reaction with
silver halide such as those used in an ordinary fixing -
treatment. Such compounds are typically fepresented by
thiosulfates such as potassium thiosulfate, sodium
thiosulfate and ammonium thiosulfate; thiocyanates such as
potassium thiocyanate; sodium thiocyanate and ammonium
thiocyanate; thiourea; thioether; and so forth, These
fixing agents are used in an amount within the range where
they may be dissolved, that is, not less ﬁhan 5 g per liter
and generally from 70 g to 250 g per liter.

The bleach-fixers are als¢o allowed to contain various

S T A,

pEp—,
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types of pH buffers independently or in combination, such as
boric acid, borax, sodium hydroxide, potassium hydroxide,
sodium carbonate, potassium carbonate, sodium bicarbonate,
potassium bicarbonate, acetlec acid, sodium acetate, ammonium
hydroxide and so forth. Further, they may also contain |
various types of optical brightening agents, defoaming agents
or surface active agents. It is also allowed to contain
suitably preservatives such as the bisulfurous acid addition
products of hydroxylamine, hydrazine or aldehyde compounds,
and so forth; organic chelating agents such as aminopoly-
carboxylic acid, and so forth; stabllizers such as nitro
alcohol, nitrates, and 80 forth; organic solvents such as
methanol, dimethylsulfoamide, dimethylsulfoxide, and so
forth; and the 1like.

The bleach-fixers used in the invention are allowed to
contain various bleach accelerators such as those described
in Japanese Patent O.P.I. Publication No. 280~1971; Japanese
Patent Examined Publication Nos. 8506419;0 and 536-1971;
Belgian Patent No., 770,910; Japanese Patent Examined Publica-
tion Nos. 8836-1970 and 9854-1978; Japanese Patent 0.P.I.
Publication Nos. 71634-1979 and 42349-1974; and so forth,

The bleach-fixers are used at a pH value of not lower
than 4.0 and, generally, within the range of from not lower
than pH 5.0 to not higher than pH 9.5. The processing

temperature is not higher than 80°C that is 3°C or more



_ 50 - 0269740

lower than the temperature of a processing liquid used in a
colour developing tank and preferabiy 5°C or more lower than
and, further desirably not higher than 55°C so as to inhibit
evaporation or the like.

In the method of the invention for processing silver
halide colour.photographic light-sensitive materials, the
above-mentioned colour developing step carried out with a
colour developer containing the compounds of the invention
and the above-mentioned bleach-fixing step are followed by a
washing or a stabilizing step subétituting for the washing
step.

The stabilizing step applicable to the invention, which
substitutes for the washiﬁg step, will be described below.

In the stabilizers substituting for washing water, which
may be applied to the invention, the -pH value thereof is
within the range-of, preferably, from 5.3 to 10.0 and, more
preferably, from pH 6.3 to 9.5 and, particularly, from pH’7.0
to 9.0. As for the pH adjustersrwhich,may be contained ih
the stabilizers substituting for washing water, which is
applicable to the invention, any generally known alkalizers
or acidifyers may be used.

The processing temperature in the stabilizing step is
within the range of from 15°C to 60°c and preferably from
20°C to 45°C. From the viewpoint of rapid processing, the

processing time is the shorter, the better. However, it is

b S o s o
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-usually from 20 seconds to 10 minutes and most preferably
from 1 minute to 3 minutes., In the case of a multi~tank
stabilizing step, it is preferred that the processing time
may be more shorter in a preceding tank, while it may be more
longer in a successive tank. It is particularly desirable
that the processing time in each tank should be 20% to 50%
longer than in the preceding tank, respectively. After the
stabilizing step applicable to the invention, none of any
washing step is needéd at all. It is, however, allowed to
carry out a rinse, a surface c¢leaning and so on with a small
amount of water for a very short time, if required.

When using a multi-tank counter current system, a
preferable method of supplying a stabilizer substituting fox
washing water to a stabilizing step applicable to the
invention is to supply it-to a successive bath and then to
overflow from a preceding bath. It is the matter of course
that a processing may also be made in a single tank. As for
the methods of adding the aforementioned compounds, there are
various methods including, for exéﬁple, a method in which a
concentrated liquid is added into a stabiliziﬁé tank, another
method in which the aforementioned compounds and other
additives are added into the stabilizer substituting for
washing water to be supplied to a stabilizing tank 80 as to
make a supply liquid to the replenisher for the stabilizér

substituting for washing water. The addition thereof may be
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made in any methods.

As mentioned above, in the invention, a 'processing made
with a stabilizer’ means a stabiliéing processing in which,
after processing with a bleach-fixer, a stabilizing process
is immediately carried out without any washing process
substantially. The processing liquid used in the above-
mentioned stabilizing process is called a 'stabilizer
substituting for washing water’. The processing tank is
called a 'stabilizing bath’ or a 'stabilizing tank”’.

In the stabilizing processes applicéble to the
invention, the advantages of the invention may effectively be
displayed when the stabilizing tank system is composed of
one to f£ive tanks and, at the very most, not more than nine
tanks.

In the methods of processing the silver halide colour
photographic light-sensitive materials of the invention, the
compounds of the invention represented by the foregoing
Formula [I} are used as a preservative to be contained in the
aforementioned colour developers and the silver halides of at
least one silver halide emulsion layer of the silver halide
colour photographic light-sensitive material are substan-
tially compoéed of silver chlorobromide grains each having a
silver chloride content of not less than 20 mol%.

The expression of '--- be substantially composed of

silver chloride’ mentioned herein means that '——— be allowed
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to contain a small amount of silver lodide grains, besides
the silver chlorobromide grains’. For example, it means that
the silver chlorobromide grains which are allowed to contain
silver iodide grains in an amount of not more than 0.3 mol%
and, more preferably, not more than 0.1 mol%. However, in
the invention, silver chlorobromide grains not containing any
sllver lodide grain are most preferable.

In the invention, at least one silver halide emulsion
1a§er may be satisfactoriiy be used, provided that the silver
chloride content thereof is not less than 20 mol%, preferably
not less than 30 mol%, more preferably not less than 60 mol%
and preferably in particular not less than 80 mol%. For
example, it will do if the above-mentioned reguirement may be
satisfied either by everyone of a blue-sensitive layer, a
green-gensitive layer énd a red-sensitive layer or by only
one layer. However, it is preferable that the requirement is
satisfied by at least one of the green-sensitive layer and
the red-sensitive layer and it is more preferable that ﬁhe
above-mentioned réquirement is staisfied by the blue—,.green4
and red-sensiéive iayers for the viewpoint of the rapid
processing;

In the invention, the crystals of silver halide grains
which are substantially silver chlorobromide may be of the
normal, twinned or the others. The ratios of [100] plane to

[111] plane may freely be selected. Further, the crystal
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structures of the silver halide grains may be uniform from
the inside through the outside of each grain or may be layer-
like from the inside through the outside both heterogeneous
from each other, (that is called a core/shell type). 1In
addition, these silver bhalide grains may be of such a type
that a latent image may be formed mainly on the surface of
the grains or may be of such a type that a latent image may
be formed inside the grains. Further, tabular silver halide
grains may also be used. (See Japanese Patent O.P.I. Publica-
tion No. 113%34~1983 and Japanese Patent Application No.
170070~-1984)

From the viewpoint of improving the stability of dye
images, the particularly preferable silver halide grains used
in the invegtion include those of the substantially wmono-
disperse type and, further, the core/shell type grains..

Monodisper silver halide grains preferably used in the
invention are those in which, when observing the emulsion
thereof with an electron micrograph, each of the silver
halide grains seems to be uniform in both shape and size and
each of the grains has the ratio S/r of the standard
deviation 5 of the grain size distribution to the average
grain size r of. preferably, not more than 0.22 and, more
preferably, not more than 0.15. Wherein, Standard deviation
S of a grain éize distribution may be obtained by the

following eguation:

et 1y ot Mg ¥ o o
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3 (f-ri)sni

(g) =

In the case of globular-shaped silver halide grains,
an average grain size r mentioned herein is an average
diameter of the grains. In the case of cubic grains or other
shaped grainsg than the globular grains, it is an average
diameter obtained when the projected image thereof is
converted into a circular image having the same area, And; in
the case that the grain size of individual grain is ri and

the number of the grains is ni., r is defined by the following

equation:

S,nird
3, ni

The above-mentioned grain sizes can be measured in
various methods generally used in the fields of the art for
the above-mentioned purpose. The typical methods are
described in, for example, Loveland, 'A Chart of Grain Size
Analyées'. A.S.T.M, Symposium on Light Microscopy., 1955, pp.
94 to 122; or Mees and James, 'The Theory of the Photographic
Process”, 3rd BEd., The Macmillan Co., 1966, Chap. 2, These .
grain sizes may be measured by making use of the projective
areas of grains or an approximate value of each.diameter.
When grains are substantially uniform in shape, the accurate

grain size distribution may considerably be expressed in
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terms of the diameter or the projective area thereof.

The relation of the grain size distribution ma be
determined in the method described in Trivelll and Smith,
'The Experlimental Relationship Between Sensitometric
Distribution and Grain Size Distribution in Photographic
Emulsions’, The Photographic Journal, Vol. LXXIX, (1946), pp.
330 to 338.

The silver halide grains used in the silver halide
emulsions of the invention may be prepared in any one of an
acid process, a neutral process and an ammonia process.

It is also allowed to use, for example, a process in
which seed grains are prepared in an acid process and are
then further grown in an ammonia process having a relatively
faster growing rate, so that the grains can be grown up to a
desired size. 1In the case of growing silver halide grains,
it is preferred to controll a pH, a pAg and so forgh\in a
reaction furnace and then to pour and mix silver ions ahd
halide ions gradually and simultaneously both in an amount
corresponding to the growth rate of silver halide grains,
such as described in Japanese Patent 0.P.I, Publication No.
48521-1979.

The silver halide grains relating to the invention are
preferably prepared in such a manner as described above. The
composition containing the above-mentioned silver halide

grains is called a silver halide emulsion in this

s e
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specification.

The above-mentioned silver halide emulsions may be
chemically sensitized with various sensitizers, for example,
an active gelatin; sulfur sensitizers including allylthio-
carbamide, thiourea, cystine and so forth; selenium sensi-
tizers; reduction sensitizers including a étannous salt,
thiourea dioxide, a polyamine and so forth; noble-metal
sensitizers including gold sensiﬁizers such as, typically,
potéssium aurithiocyanate, potassium chloroaurate,
2-aurothio-3-methylbenzothiazolium chloride and so forth, or
sensitizers of the water-solﬁble salts of ruthenium,
palladium, platinum, rhodium, iridium and so forth such as,
typically, ammonium chloropalladate, potassium chloro-
platinate, sodium chloropalladate (some kinds of which work
as the sensitizers, anti-fogging agents or the like according
to the amounts added). These sensitizers may be used
independently or in suitable combinaﬁion. (For example, a
combination use of a gold sensitizer and a sufur sensitizer,
a gold sensitizer and a selenium sensitizer, or other
combinations)

The silver halide emulsions relating to the invention
may be chemically sensitized after adding a sulfur-containing
compound and are also allowed to contain at least one kind of
nitrogen-containing heterocyclic compounds each having at

least one kind of hydroxyzaindenes and mercapto groups, upon,
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before, during or after applying the chemical ripening.

For the purpose of endowing each of desired epectral
wavelength regions with the respective photcsensitivities,
the silver halides used in the invention may be optically
sensitized by adding a suiltable spectral sensitizing dye in

8 to 3x:u')'3 mol to mol of the silver

an amount of from 5x10°
halides. Various types of the spectral sensitizing dyes may
be used independently or in combination. Those advantage-
ously used in the invention include, for example, the
following dyes.

Namely, the spectral sensitizing dyes used in blue-
sensitive silver halide emulsions include those described in,
for example, West German Patent Nos. 929,080; U.S. Patent
Nos. 2,231,658, 2,493,748, 2,508,776, 2,519,001, 2,512,329,
3,656,959, 3,672,897, 3,694,217, 4,025,349 and 4,046,572;
British Patent No. 1,242,588; Japanese Patent Examined
Publication Nos. 14030-1969 and 24844-1%77; and the liké.

The spectral sensitizing dyes used in green-sensitive silver
halide emulsions typically include a cyanine dye, a mero-
cyanine dye or a compositer cyanine dye such'as those
described in, for example, U.S. Patent Nos. 1,939,201,
2072,908, 2,739,149 and 2,945,763; British Patent No.
505,979; and the like. The spectral sensitizing dyes used in
red-sensitive silve: halide emulsions typically include a

cyanine dye, a merocyanine dye or & composite cyanine dye
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such as those described in, for example, U.S. Patent Nos.
2,269,234, 2,270,378, 2,442,710, 2,454,629 and 2,776,280; and
the like. Besides the above, the cyanine dyes, merocyanine
dyes or the composite cyanine dyes such as those described in
U.S. Patent Nos. 2,218,995, 2,493,748 and 2,519,001; West
German Patent No. 929,080; and the like, may also be used
advantageously in green~ or red-sensitive silver halide
emulsions.,

These spectral sensitizing dyes may be used
independently or in combination.

If required, the photographic light-sensitive materials
of the invention may be optically sensitized to desired wave-
length regions in a spectral sensitizing process using
'cyanine dyes or merocyanine dyes independently or in
combination.

| The particularly preferable spectral sensitizing
processes include, for example, those described in Japanese
Patent Examined Publication Nos. 4936-1968, 25884*1968,
18433-1970, 37443-1972, 28293-1973, 6209-1974 and 12375-1978;
Japanese Patent 0,P.I, Publication Nos. 23531-1977, $1932-
1977, 80118-1679, 153926-1983, 116646-1984'and 116647-1984;
and so forth, which are concerning the combination of benz-
imidazolocarbocyanine and benzooxazolocarbocyanine.

The descriptions of the combination of carbocyanines

having benzimidazole nuclel and other syanines or
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merocyanines are found in, for example, Japanese Patent
Examined Publication Nos., 25831-1970, 11114-1972, 25379-1972,
38406-1973, 38407-1973, 34535-1979 and 156%-1980; Japanese
Patent 0.P.I. Publication Nos. 33220-1975, 38526-1975,
107.27-1976, 115820-1976, 135528-1976, 104916-1977 and
104917-1977; and so forth.

The descriptions of the combination of benzooxazolo-
carbortyanine (i.e., oxa.carbocyanine) and other carbocyanines
are found in, for example, Japanese Patent Examined Publica-
tion Nos. 32753-1969% and 11627-1971:and Japanese Patent O.P.
I. Publication No. 1483-1982. The descriptions of mero-
cyanines are found in, for example, Japanese Patent Examined
Publication Nos. -38408-1973, 41204-1973 and 40662-1975;
Japanese Patent 0.P.I., Publication Nos. 25728-1981, 10753~
1983, 91445-1983, 116645-1984 and 33828-1975; and so forth.

The descriptions of the combination of thiacarbocyanine
and other carbocyanines are found in, for example, Japanese .
Patent Examined Publication Nos. 4932-1968, 4933-1968, 26470—
1970, 18107-1971 and 8741-1972; Japanese Patent 0.P.I.
Publication No. 114533-1984; and so forth. It may also be
advantageous to use the process described in Japanese Patent
Examined Publication No. 6207-1974, in which zeromethine- or
dimethine-merocyanine, monomethine— or trimethine-cyanine and
a styryl dye are used.

Before these spectral sensitizing dyes are added into a
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silver halide emulsion relating to the invention, they are
dissolved in advance in a hydrophilic organic solvents such
as methyl alcohol, ethyl alcohol, acetone, dimethyl
formamide, fluoroalcohol such as those described in Japanese
Patent Examined Publication No. 4065%-1%75 and so forth, so
as to be a dye solution and then used.

The spectral sensitizing dye solution may be added at
any point of time, for example, at the beginning of, during
or after chemically ripening a silver halide emulsion. The
solution may also be added in the step immediately before an
emulsion coating step, if occasion demands.

A dye which is soluble by water or decolourizable by a
colour developer, {(i.e., an AI dyestuff), may be added in the
photographic component layers of the silver halide colour
‘photographic light-senSitiQe materials of the invention. The
Al dyes include, for example, an oxanol dyestuff, a hemi-
oxanocl dyestuff, a merocyanine dyestuf, and an azo dyestuff.
Among these dyestuffs, the oxanol dyestuffs, hemioxanol
dyestuffs, merocyanine dyestuffs and so0 forth are uséful.
The examples of the usable AI dyestuffs include those
described in British Patent Nos. 584,609 and 1,227,429;
Japanese Patent O.P.I. Publication Nos. 85130-1973, 99620-
1974, 114420-1974, 129537-1974, 108115-1977, 25845-1984,
11640-1984 and 111641-1984; and U.S5. Patent Nos. 2,274,782,

205331472; 2;956'879’ 3'125'448’ 3’148’1870 3'1770078)
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3,247,127, 3,260,601, 3,540,887, 3,575,704, 3,653,905,
3,718,472, 4,071,312 and 4,071,352,
These AI dyestuffs are generally used in an amount of,

3 1

preferably, from 2x10 ° to 5x10

mol per mol of silver

contained in an emulsion layer and, more preferably, from

121072 to 1x10~1

mol.

The silver halide emulsion layers relating to the
invention may be able to contain couplers, respectively.
Namely. the compounds capable of producing a dye upon
reaction with the oxidized products of a colour developing
agent..

As for the above-mentioned couplers which may be ugsed in
the invention, various types of yellow couplers, magenta
couplers and cyan couplers may be used withoﬁt any special
limitation. These couplers may be either of the so-called
two~eguivalent type or four—equivalént type. It is also
allowed to combine these couplers with é diffusive dye-
releasing type couplers and so forth.

The effective yellow'coupiers among the above-mentioned
yellow couplers include, for example, an open-chained
ketomethylene compound and, further, the so-called two-
equivalent type couplers such as an active site-0-aryl-
substituted coupler, an active site-0-acyl-substituted

coupler, an active site-hydantoine compound-substituted

coupler, an active site-0-urazol compound-substituted
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coupler an& an active site-swccinimide compound-substlituted
coupler, an active-site-fluorihe—substituted coupler, an
active site- chlorine or bromine-substituted coupler, an
active site-o-suifonyl-substituted coupler and s0 forth.
The typical examples of such usable yellow couplers~inc1ude
those described in U.S. Patent Nos. 2,875,057, 3,265,506,
3,408,194, 3,551,155, 3,582,322, 3,725,072 and 3,891,445;
West German Patent No. 1,547,868; West German Patent OLS No.
2,219,917, 2,261,361 and 2,414,006; British Patent No.
1,425,020; Japanese Patent Examined Publication No. 10783~
1976; Japanese Patent O0.P.I, Publication Nos. 26133-1972,
73147-1973, 102636-1976, 6341-1975, 123342-1975, 130442-1975,
21827-1976, 87650-1975,. §2424-1977, 115215-1977 and
95346-1983; and so forth.

The magentaycouplers used in the invention include, for
example, the compounds of a pyrazolone type, a pyrazolo~
riaevle type, o pyrazuliuvbeusimibazole Lype aué an
indazolone type. These magenta couplers may be not only
four-equivalent type couplers, but also two-eguivalent type
couplers, similar to the case of the yellow couplers. The
typical examples of the magenta couplets incldde those
described in U.S. Patent Nos. 2,600,788, 2,983,608,
3,062,653, 3,127,269, 3,311,476, 3,419,391, 3,519,429,
| 3,558,319, 3,582,322, 3,615,506, 3,834,908 and 3,891,445;

West German Patent No, 1,810,464; West German Patent OLS No.
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2,408,665, 2,417,945, 2,418,959 and 2,424,467; Japanese
Patent Examined Publication No. 6031-1965; Japanese Patent
O0.P.I. Publication Nos. 20826-1976, 58922-1977, 129538-1574,
74077-1974, 159336-19783, 42121-1977, 74028-1974, 60233-19%75,
26541-1976 and 55122-1978; Japanese Patent Application No.
110543-1980; and so forth.

The useful cyan couplers used in the invention include,
for example, those of the phenol type, the naphthol type and
so forth. These cyan couplers may be not only four-equi-
valent type couplers, but also two-equivalent type couplers,
gimilar to the case of the yellow couplers. The typical
examples of the c¢yan couplers include those described in U.S,
Patent Nos. 2,369,929, 2,434,272, 2,474,293, 2,521,908,
2,895,826, 3,034,892, 3,311,476, 3,458,315, 3,476,563,
3,583,971, 3,591,388, 3,767,411, 3,772,002, 3,933,494 and
4,004,929; West German Patent OLS No. 2,414,830 and
2,454,329; Japanese Patent 0.P.I. Publication Nos, 59838~
1973, 26034~-1976, 5055-1973, 146827-1976, 69624-1977, 90932~
1977 and 95346-1983; Japanese Patent Examined Publication No.
11572-1974; and so forth. |

In the silver halide emulsion layers and other photo~
graphic component layers of the invention, it is allowed to
use the couplers in combination, such as a non-diffusive DIR
compound, a coloured magenta- or cyan-coupler, a polymer

coupler, a diffusive DIR compounds and so forth, The non-
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diffusive DIR compounds and the coloured magenta- or
cyan—couplers may be referred to the description of Japanese
Patent Application No. 193611-1984 applied by the présent
patent applicant, and the polymer couplers may be reférred to
the description of Japanese Patent O0.P.I. Publication No.
72235~-1986 applied by the presenﬁ patent applicant.

How to add the above-mentioned couplers which can be
used in the invention into the photographic component layers
of the invention may be the same as in the conventional
methods. The amounts of the couplers to be added are not

® to s mol per mol of the

limitative, but are preferably 1x10°
silver uséd and more preferably.froﬁ;lxlc'z to 5x10™% mol,

The silver -halide colour photographic.light-sensitive
materials of the invention are also allowed to contéih a
variety of photographic additives in addition the the above-
mentioned couplers. For example, these additves include an
antifogging agent, & stabilizer, a UV absorbing agent, an
anti-colour staining agent, an optical brightening agent, a
colour image antifading agent, an antistatic agent, a
hardening agent, & surface active agent, a plasticizing
agent, a wetting agent and so forth each described in
Research Disclosure, No. 17643, |

In the silver halide colour photographic light-sensitive
materials of the invention, the hydrophilic colloids used to

prepare emulsions include any colloids, for example,
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gelatins, graft polymers of gelatin and other macromolecules,
proteins such as albumin, casein and so forth, cellulose
derivatives such as a hydroxyethylcellulose derivative, a
carboxymethylcellulose and so forth. starch derivatives,
synthetic hydrophilic macromolecules of a monomer or
cbpolymer. such as polyvinyl alcohol, polyvinyl imidazole,
polyacryl amide and so forth.

As for the supports of the silver halide colour photo-
graphic light-sensitive materialsg of the invention, there may
be given as the examples, a baryta paper, a polyethylené-
coated paper, a synthetic polypropylene paper, a transparent
support provided together with a reflection layer or using
together with a reflector member including, for examplé.
glass plates, polyester films such as those of cellulose
acetate, cellulose nitrate or polyethyleneterephthalate,
polyamide films, polycarbonate £ilms, polystyrene £ilms and
so forth. Besides the above, othe ordinary transparent
supports may also be used. These supports are suitably
gelected to use according to the purposes of light-sensitive
materlals.

When coating the silver halide emulsion layers and the
other photographic component layers each used in the
invention, a variety of coating methods such as a dip-coating
method, an alr-doctor c¢oating method, a curtain coating

method, a hopper coating method and so forth may be applied.
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Itis also allowed to apply a simultaneous multilayer coating
method for coating two or more layers at the same time, such
as the methods described in U.S. Patent Nos. 2,761,791 and
2,941,898,

In the invention, any positioning arrangementlof each
emulsion layer may be freely determined.when coating the
layers. In the case of a full-colour light-sensitive print
paper, for example, it is preferred to arrange a blue-sensi-
tive sllver halide emulsion layer, & green-sensitive silver
halide emulsion layer and a red-sensitive silver halide
emulsion layer in order from a support side. Each of these
light-sensitive silver halide emulsion -layers is allowed to
comprise two Or more element layers.

In accordance with the purposes -of the light-sensitive
materials of the invention, it is arbitrary to provide inter-
layers having a suitable thickness to the light-sensitive
materials. In addition, a variety of layers such as a filter
layer, & non-curling layer, a protective layer, an antihala-
tion layer and so forth may suitably be used in combination
s0 as to serve &s the component layers. These component
layers are allowed to contain hydrophilic colloids as the
binding agent, similar to the éése of such an emulsion layer
as mentioned before. The component layers are also allowed
to contain various photographic additives which may be added

into such an emulsion layer as mentioned before.
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Applicability of the Invention to Industrial Pields

As described above, the invention has been able to
provide a method of processing a silver halide colour photo-
graphic light-sensitive material, in which a colour developer
can be kept excellent in stability of long standing and,
particularly, a satisfactory maximum colour density can be
obtained without deteriorating photcgraphic characteristics
by fog and the like and, further, a rapid processing can be
performed.

Kow, the invention will be described in more detail with
referring to the following examples. It is, however, to be
understood that the embodiments of the invention shall not be
limited thereto.

Example 1 -

A silver halide colour photographic light-sensitive
material (hereinafter called Sample A of the Invention) was
prepared by coating the following eight layersronto a poly-
ethylene—laminated paper support. Every amount added stated
hereln indicates an amount added per sguare meter, unless
otherwise specially stated.

Layer 1 .,, A layer contzining 1.0 g of gelatin.

Layer 2 ... A layer containing 1.2 g of gelatin, 0.4 g (in
terms of gilver content) of a blue-sensitlve
silver chlorobromide emulsion (Silver bromide

content: 90 mol%, Average graln size: 0.7 um),



Layer 3 ..,

Layer 4

Layer $

Layer 6 ...

Layer 7

]
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and 0.80 g of yellow coupler (¥-1) indicated
below which were dissolved in 0.5 g of dioctyl
phthalate. |

AR layer (Interlayer) containing 0.7 g of gelatin.
A layer containing 0.7 g of gelatin, 0.4 g of a
green-gensitive silver chlorobromide emulsion
(Silver halide composition shown in Table 1,
Average grain size: 0.5 pm) and 0.62 g of magenta
coupler (M-1) indicated below which were
dissolved in 0.3 g of dioctyl phthalate.

A layer (Interlayer) containing 1.2 g of gelatin.
A layer containing 1.4 g of gelatin, 0.31 g of a
red-sensitive silver chlorobromide emulsion
(Silver halide composition shown in Table 1,
Average grain size: 0.4 pm) and 0.45 g of cyan
coupler (C-1) indicated below which were
dissolved in 0.2 g of dioctyl phthalate.

A layer containing 1.0 g of gelatin and 0.30 g of
Tinuvin 328 (manufactured by Ciba Geigy AG) which

were dissolved in 0,2 g of dioctyl phthalate.

Layer 8 ... A layer containing 0.5 g of gelatin.



Yellow coupler (Y-1)

(CHa)sCCOCHCONH‘Q Celli o (t)
NHCO(CH;);;O OCSH’ . (t)

Y

N—N

A a0

Magenta coupler (M-1)
’ Ce

I
0/ N NHCOC oHa

Cyan coupler (C-1)

Coii(t)

Ol
Ce NHCO?HU CsHyy(t)

CaHls
CHa

4

As a hardening agent, bis (vinyl sulfonylmethyl) ether
was added in an amount of 0.015 g per g of gelatin into each
of the above-mentioned layers 1, 3, § and 8, respectively,

Each of the light-sensitive materials shown in Table 1

was exposed to light through an optical wedge and was then

0269740
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processed in the feollowing steps.
Processing steps (at 35¢C)

Colour developing

Bleach-fixing 50 seconds
Stabilizing 50 seconds
Drying 60 seconds (at 60 to 80¢C)

The composition of each processing liquid was as

follows:
[Colour developer)
Pure water 800 ml
Preservative shown in Table 1  Amount shown in Table 1

Potassium bromide 0.8

g

Sodium chloride 1,0 g
Potassium sulfite 2,0 g
Triethanol amine ' ‘ 2.0 g
Exemplified colour developing agent (1) ' 6.0 g
l-hydroxyethylidene-1,1'~diphosphonic acid

(a 60% agueous solution) 1.5 ml
Magnesium chloride 50 g
Kaycoll-PK~Conc (an optical brightening agent,

manufactured by Shin Nisso Chemical Co.) 2 ml
Pure water to make 1 liter

pH to be adjusted with a 20% potassium

hydroxidesolution or a 10% dillute sulfuric :
aclid solution to pH=11,5

[Bleach-Fixerl

Pure water 500 ml
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Iron (III) ammonium ethylenediaminetetra-
acetate 65 g

Ammonium thiosulfite (a 70% aqueous solution) 85 g

Sodium hydrogensulfite 10 g
Sodium metabisulfite . | 2 g
Disodium ethylenediaminetetraacetate 2o'g
Pure water to make 1 liter

pR to be adjusted with agqueous ammonia oz

dillute sulfuric acid to pH=7.0
[Stabilizer]l

5-chloro-2-methyl-4-isothiazoline-3-one 0.03 g
Orthophenylphenol 0.02 g
2-methyl-4-isothiazoline-3-one 0.03 g
1-hydroxyethylidene-1,1-diphosphonic acid 0.5 g
Magnesium nitrate 0.04 ¢
Zinc sulfate 0.5 g
Aqueous ammonia (a 28% aqueoﬁs solution) 2 g
Water to make 1 liter

pH to be adjusted with sulfuric acid and

potassium hydroxide to pH=7.8

The maximum colour reflection density 6f the yellow dye
obtained when the colour development was made at 35°C and for
10 minutes was meadured by means of an optical densitometer
Model PDA-65 (manufactured by Konishiroku Photo Ind. Co.,

Ltd.) and the obtained value was regarded as 100. A
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processing time necessary for making the above-mentioned
maximum colour reflection density of yellow dye be 80 (that
is called a development convergence time) was obtained and
shown in Table 1. This development convergence time is a
time for developing a blue-sensitive emulsion layer having
the most slowest rate of development, therefore, this time
indicates the time for completing the development of a
light-sensitive material. Table 1 also shows the respective
maximum colour reflection densities of yellow, magenta and
cyan dyes obtained when processing a light-sensitive material

for the above-mentioned development convergence time.




1

Table
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As is obvioug from Table 1, it was found that, in the
case of using a developer containing hydroxylamine ;ulfat¢
that has so far been used as a preservative and reducing thé
silver bromide contents of a green-sensitiveremulsion layer
or a green—sensitive emulsion layer and a red-sensitive
emulzion layer, the maximum color densities of the layers
having the reduced silver bromide contehts were—lowered;
while the development convergence time thereof were
shortened, and that, when the preservative of the invention
was used, no maximum color densities was lowered and the
rapid processing thereof were performable.

Example 2

The samples were prepared in such a manner thaﬁ:-the
silver bromide contents of the blue~, green- and red-
sensitive silver chlorobromide emulsions of the éil@ér halide
colour photographic light-sensitive material (Sample A) usedr
in Example 1, such silver bromide contents thereof were
changed, respectively., as shown in Table 3. The resulted
samples were processed in the same manner as in Example 1,
except that the developer composition was changed to that
shown below and the colour devélopments were made for 48
seconds, provided thereih that the preservatives were changed
as shown in Table 2.

The respective maximum colour densities of the yellow,

magenta and cyan dyes were measured in the same manner as in
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Example 1 and the results thereof are shown in Table 2.
[Colour developer]

Pure water 800 ml

Preservative shown in Table 2 Amount shown in Table 2

Sodium chloride 1.0 ¢
Potassium sulfite 0.8 g
Sodium tetrapolyphosphate 2,0 g
Potagsium carbonate 20 g
Exemplified ¢olour developing agent (1) 6.0 g
Water to make 1 liter

pH to be adjusted with potassium hydroxide or
a 10% aqueous dillute acetic acid solution to pH=10.10
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As is obvious from Table 2, it was found that the
comparative samples containing hydroxylamine were low in
maximum colour density even if the silver halide composition
of the silver halide photographic light-sensitive materials
were changed and the maximum colour densities were gotten
lowered as the silver chloride contents were increased and,
on the other hand, Samples No. 56 through No. 67 using the
preservatives of the invention were high in maximum colour
density and, further, the lower the gilver bromide contents
are, the more the effect of using the preservative of the
invéntion, that is the maximum colour density, can be
displayed.

Example 3

The same processing as in Example 1 wag repeatedly
applied to the samples prepared by changing the silver
bromide contents to 45 mol% from those of the green- and
red-sensgitive silver chlorobromide emulsions‘of the
light-sensitive materials used in Example 1, provided therein
that the pH of the colour developer used was adjusted to 12
and the preservatives used were changed as shown in Table 3.
In the same manners as in Example 1, each development
convergence time and the respective maximum colour reflection
densities of the yellow, magenta and cyan dyes were measured

and the results thereof are shown in Table 3 below.

r
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As is obvious from Table 3, it was found that, in the
case of using the developer containing hydroxylamine sulfate
having commonly been used as a preservative, the maximum
colour densities were lowered in both of green- and red-
sengitive emulsion layers each comprising a silver chloro-
bromide emulsion having a relatively lower silver bromide
content and, on the other hand, when the preservative of the
invention was used, the maximum colour density was not
lowered and a rapid processing was performable.

Example 4

As shown in Table 4, the silver bromide contents were
changed from those of the green- and red-sensitive silver
chlorobromide emulsions of the light-sensitive materials used
in Example 1, and the same treatments as in Example 1 were
repeatedly applied, provided therein that the pH values of
the colour developers and the preservatives added were
changed to as shown in Table 4, respectively.

Further, benzyl alcchol was added in an amount of 10 ml
per liter into the colour developers and the concentration of
the colour developing agents were changed to 4.5 ¢ per liter.
In the same manner as in Example 1, each development
convergence time and the respective maximum colour reflection
densities of the yellow, magenta and cyan dyes were measured

and the results thereof are shown in Table 4.
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As 1is obvious from Table 4, it was found that, in the
colour developers each containing hydroxylamine sulfate, when
raising the pH of the colour developers, the maximum colour
densities were seriously lowered in both of the green- and
red-sensitive emulsién iayers each comprising si1vér chlor-~
bromide having a relatively lower siiver bromide content and,
on the other hand, when the preservatives of the invention
were used, no maximum colour density was lowered and rapid
processing was performable.

Example 5§ ' |

The same processing as in Example 1 was repeatedly
applied to the samplesrgr§pared by changing the silver
bromide contents to 40 mol% from those of the green- and
red-sensitive silver chlorobromide emulsions of the light-
sensitive materials used in Example 1, provided therein that
the pH of the cdlour developer used and therﬁreservatives
used in the colour developers were changed as shown in Table
5. Next, the c¢olour developers were allowed to stand at 35°C
for one week and were then applied again to further treat-
ments., The both of the minimum reflection densities of the
magenta dyes were compared.'

The results thereof are shown in Table 3 below.
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Table 5
Min. magenta dye density
Experiment | Preservative pH -
No, (g/1iter) Before storage | After storage
115 (Comp.) 10.2 0.04 0.05
116 (Comp.) 10.3 0,04 0,07
117 (Comp.) | Hydroxylamine | 10.5 0.04 0.07
118 (Comp.) | sulfate 10,7 0.04 0.08
118 (Comp.) (2 g/liter) | 11.0 0.05 0.09
120 (Comp.) 12,0 0,08 0,09
121 (Inv.) 10.2 0.04 0.05
122 (Inv.) | Phosphate of | 10.3 0.04 0.06
123 (Inv.) | Exemplified 10.5 0,04 0,06
124 (Inv.) | compound (1) | 10.7 0.04 0.06
128 (Inv.) (2 g/liter) | 11,0 0.05 0,07
126 (Inv.) 12.0 0.05 0,07
127 (Inv.) 10.2 0,04 0,08
1128 (Inv.) | Phosphate of | 10.3 0.04 0,05
129 (Inv.) Exemplified 10.5 0.04 0.05
130 (Inv.) compound (3) 10,7 0,04 0.05
131 (Inv.) (2 g/liter) | 11,0 0.04 0.06
132 (Inv.) 12.0 0,08 0.07
133 (Inv.) 10,2 0.04 0.05
134 (Inv.) | Phosphate of | 10.3 0.04 0.05
135 (Inv.) Exenplified 10,5 0.04 0.06
136 (Inv.) | compound (5) | 10.7 0.04 0,07
137 (Inv.) (2 g/liter) | 11,0 0.08 0.08
138 (Inv.) 12,0 0.05 0.08
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As 1s obvious from Table 5, it is found that the coloue
developers each containing the preservative of the invention
has an.excellent preservability for a long standing, because
fog is produced a littierin a lighi—éensitive material
processed after allowing it to stand even if a pH value is
raised.

Example 6 7 7

There used the samé sample as the light-sensitive
material used in Example 1, except that the silver bromide
contents each in the green- and red-sensitive emulsions
thereof were changed to 30 mol%, respectively, and the same
treatments as in Example 1 were applled repeatedly.

Wherein, however, the colour developing agent and the
preservatives each to be contained in the colour dev§10per
were chanéed ag indicated in‘Tabie 5 and the amount of benzyl
alcohol added was also changed as indicated in Table 6,

Next, the colour developer was allowed to stand at 35°C
for one week and was then used in the treatments again.

Both of the minimum réflection densities of the magenta
dyes obtained before and afterastorage were compared, In the
same manner as in Example 5. |

The results thereof are shown in Table 6.
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Table 6
Experi- Color developing Benzyl Preservative Minimum magenta dye
ment No. agent (g/liter) alcohol (g/ ) density
(ml/liter) Before After
gtorage  storage
N,N-diethylpara-
139 phenylenediamine 0 0.05 0.10
sulfate
(5.0g/liter)
Exemplified
Exemplified color compound (1)
140 developing agent 0 (3.0g/liter) 0.04 0.08

(3) (5.0g/1liter)

Exemplified color
141 developing agent 0 0.04 0,08
(4) (5.0g/liter)

Exemplified color
142 developing agent 0 0.04 0.08
(5) (5.0g/liter)

Exemplified color ‘ ,
143 developing agent 0 0.04 0.06
(1) (5.0g/1iter)

Exemplified color :
144 developing agent 5 0.04 0.06
(1) (5.0g/liter)

Exemplified color

145 developing agent 14 _ 0.04 0.08
(1) (5.0g/liter)
146 Same as in 102 0 0.05 0.10
147 Same as in 103 0 Exemplified 0.04 0.07
148 Same as in 104 0 compound (3) 0.04 0.07
149 Same as in 10§ 0 (3.0g/1liter) 0.04 0.07
150 Same as in 106 0 0.04 0.06
151 Same as in 107 ] 0.04 0.06
152 Same as in 108 14 0,04 0,07
153 Same as in 102 0 0.05 0.11
154 Same as in 103 0 Exemplified 0.04 0.08
155 Same as in 104 0 campound (5) 0.04 0.08
156 Same as in 10§ 0 (3.0g/liter) 0.04 0.08
157 Same as in 106 0 0.04 0.07
158 Same as in 107 5 0.04 0.07
159 Same as in 108 14 0.04 0.09
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As is obvious from Table 6, it 1s found that, when using
a colour developing agent not containing any water-soluble
group, fogg is_fémérkably produced in a light-sensitive
material pfééesséd after allowing to stand and, on the other
hand, when‘uéing the exemplified colour developing agent of
the invention, fog is produced a little and that the less the

benzyl alcohol is added, the less the fog is produced.
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WHAT IS CLAIMED IS:

(1)

In a method of processing a silver halide colour photo-

graphic light-sensitive material having a plurality of silver

halide emulsion layers, comprising the steps of exposing

imagewise to light and then processing in at least a colour

developing step, said method characterized in that

(1)

(2)

(3)

the silver halide contained in said plurality of silver .-~
halide emulsion layers is substantially silver chloro-
bromide,

among said plurality of silver halide emulsion layers, at
least one layer contains silver chlorobromide having a
silver chloride content of not less than 20 mol%, and

a colour developer used in said colour developing step
contains at least one kind of the compounds represented
by the following Formula [Il: |

Formuls [I1}

?z

Rl-N-OH
(wherein, R, and R, represent each a hydrogen atom, an
alkyl group or an alkoxy group having 1 to 3 carbon
atoms; provided that R, and R, are not hydrogen atoms at

the same time and that R, and R, are allowed to couple

together to complet e a ring.)
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(2) The method of processing a sllver halide colour photo-
graphic light-sensitive material as claimed in claim (1),
wherein said silver chloride content is not less than 30

mol%.

(3) The method of processing a silver halide colour photo-
graphic light-gensitive material as claimed in c¢laim (1) or
(2), wherein said colour developer contains at least one kind
of paraphenylenediamine type colour developing agents each
each having at least one alkylsulfonamidoalkyl group on the

Benzene ring and/or an amino group thereof.
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