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:@ Bleach-fixing solution having good processing performance and method for processing
o light-sensitive material using the same.

=]

'\@ Disclosed is a bleach-fixing solution comprising a processing solution for bleach-fixing a light-sensitive silver
halide photographic material for photographing, wherein said solution has the pH ranging between 3.0 and 6.8,

O contains a ferric complex salt having a ligand comprising a compound represented by General Formula (l), and

n_further contain at least one of;

L i) at least one compound selected from the compounds represented respecytively by General
Formuia (1) and General Formuia (ill);

Xerox Copy Centre



0 270 217

i) a polymer having a unit of pyrrolidone nucleus in the molecular siructure; and iii) a ferric complex
salt having a ligand comprising at least one compound selected from the compounds represented
respectively by General Formulas (IV) to (VHl). The General Formulas (I} to (VHl) are described in the
specification. :

Disclosed is aiso a method for processing a light-sensitive material by using the bleach-fixing solution.

By: use of the bleach-fixing solution of this invention, rapid processing of the light-sensitive material is
emabiled: without a generation of ammonia gas, because the bieach-fixing solution can delay the occurence of the
precipitation even during storage with time to attain a stable bieach-fixing performance, and it can improve the
bleach stain at a non-image portion of a light-sensitive material when the processing with low replenishment is
carried out.

L
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Bleach-fixing solution having good rapid processing

performance and method for processing light-sensitive

material using the same

5 BACKGROUND OF THE INVENTION

This invention relates to a bleach-fixing solution, and
particularly to a bleach~fixing solution that can achieve
rapid processing when applied in a light-sensitive

10 material for photographing.

At present, the desilvering of light-sensitive materials
for photographing in which a highly sensitive silver
iodobromide-rich emulsion is used is carried out

15 separately in a bleaching step and a fixing step.

In an attempt to achieve a simple and rapid desilvering of
the above light-sensitive materials for photographing, the
present inventors have made studies on a bleach-fixing

20 system in which the bleaching and fixing are carried out

in a monobath.

In the course of that studies, as it has been conventiona-
lly considered advantageous for the above bleach-fixing

[1S]
ut

solution to be used in a higher pH range from viewpoints

of the shelf stability of a solution and the inferior
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color reproduction that may occur on a resulting dye
image, researches were made for a bleaching agent that can
have a good desilvering ability in such a high pH range.

As a result, the present inventors have proposed that,
among various aminopolycarboxylic acid iron complexes, a

diethylenetriaminepentaacetic acid ferric complex salt
(hereinafter "DTPA:Fe complex salt") can satisfy the
desilvering speed, the color reproduction of a resulting
color image and the shelf stability with time, of a
bleach-fixing solution (Japanese Unexamined Patent
Publications No. 134238/1985, No. 130738/1985, No.
136744/1985, etc.).

The above DTPA+Fe complex salt can satisfy the above
properties when used in the higher pH range, specifically,
at about pH 7 to 9. However, ammonia gas may be readily
generated when used in such a pH range, so that there has
been a problem undesirable from a viewpoint of the work
environment if the developing is carried out in a small.
room. In addition, with lapse of time when a light-~
sensitive material is processed over a long period of
time, it has become clearer that there may occur a
lowering of the desilvering ability and an inferiority in
the color reproduction that are considered to be caused by
the accumulation of ferrous ions in a bleach-fixing

solution.

As a result of detailed studies on the above disadvanta-
ges, it was found that the accumulation of ferrous ions
largely depends on the pH of the bleach-fixing solution,
and, at the pH more than a certain value, this is a
problem that may commonly occur in the aminopolycarboxylic
acid iron complex salts usually used as a bleaching agent,

with lapse of time when processing is carried out.

SUMMARY OF THE INVENTION

L]

L}
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The present inventors have continued further studies to
find, as a result, that the lowering of the desilvering
ability and the inferiority in the color reproduction that

are considered to be caused by the above-mentioned
accumulation of ferrous ions can be solved at the same

time and the problem of the generation of ammonia gas can
be solved by using a bleach-fixing solution having the pH
in a particular lower range and containing a particular

aminopolycarboxylic ferric complex salt.

The present inventors have also made further studies to
find the facts as shown below, thus accomplishing this
invention.

It became clear that, when the bleach-fixing solution is
put into practical use, a particular preservative may be
used in not less than a particular amount, whereby the
shelf stability with time of the bleach-fixing solution
can be advantageously prevented from being deteriorated at
the time of continuous processing without adversely
affecting the effect of improving the above problems.

t was also found that although conventional bleach-fixing
solution using sulfite in a lower concentration have
caused precipitation in a relatively shorter time by
storage, at least one of the compounds selected from the
compounds represented respectively by General Formulas
(IT) and (III) of this invention as described below may be
used, so that the precipitation can be made not to be

readily caused and the shelf stability can be improved.

Some compounds of the compounds represented respectively
by General Formulas (II) and (III) of this invention are
known to be used in a bleach-fixing solution containing an
ethylenediaminetetraacetic acid iron (III) complex

(hereinafter "EDTA:Fe) as a bleaching agent, as disclosed,
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for example, in Japanese Publication No. 38895/1979.
However, it was revealed that such compounds may gradually
release sulfite ions when used in the bleach-fixing

solution containing the above EDTA+<Fe, so that aldehydes
or ketones may be accumulated and the desilvering speed

may be gradually lowered.

In contrast thereto, it was revealed that a particular
aminopolycarboxylic acid iron complex salt may be used in
a bleach-fixing solution used in a particular lower pH
range, whereby the shelf stability can be particularly
remarkably improved without lowering the good desilvering
and color reproduction performances possessed by the

bleach-fixing solution.

It was also found that a particular polyvinyl pyrrolidone
may be used when the bleach-fixing solution is put into
practical use, whereby it becomes possible to delay the
occurrence of the precipitation of silver sulfide during
storage with time, without adversely affecting the effect
of improving the aforesaid problems, and also it becomes
possible to improve the bleach stain at a non-image
portion that may be readily generated when the bleach-
fixing solution is used in the processing with low -
replenishment. This invention has thus been accomplished.

Accordingly, a first object of this invention is to
provide a bleach-fixing solution made feasible for rapid
processing of a light-sensitive photographic material for

photographing.

A second object of this invention is to provide a bleach-
fixing solution free from generation of ammonia gas and

desirable from the viewpoint of work environment.

A third object of this invention i1s further to provide a

"
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bleach-fixing solution that can delay the occurrence of
the precipitation even during storage with time to attain

a stable bleach-fixing performance.

A fourth object of this invention is to provide a
bleach~fixing solution that can improve the bleach stain
at a non-image portion of a light-sensitive material when

the processing with low replenishment is carried out.

The above objects of this invention cab be achieved by a
bleach-fixing solution for processing a light-sensitive
silver halide photographic material for photographing,
wherein said solution has the pH ranging between 3.0 and

6.8, contains a ferric complex salt having a ligand

- comprising a compound represented by General Formula (I)

shown below, and further contains at least one of;

i) at least one compound selected from the compounds
represented respectively by General Formula (II) and
General Formula (III) shown below;

ii) a polymer having a unit of a pyrrolidone nucleus
in the molecular structure; and

iii) a ferric complex salt having a ligand
comprising at least one compound selected from the
compounds represented respectively by General Formulas
(IV) to (VII),

General Formula (I):

HOOCCH
2\N—(-CH 3 ~CH— —~CH,— N/
2 ‘nl ° i n2 2 'n3 \\
HOOCCH2 Ry CH,COOH

wherein Rl represents a hydrogen atom or an alkyl

CHZCOOH

group having 1 to 3 carbon atoms; and n,, n, and n,
each represent an integer of 0 to 3, provided that
the sum of Ny, n, and ny is an integer of 2 to 4 and
the total sum of the carbon atoms in '
——CH

— L —) L
2 Inl < 'CH In2 1Y CH2+n3

Ry
is 3 or more,
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‘General Formula (II):
i)
Ry~G O
7 SO3M
5 wherein Ry and R3 represents a hydrogen atom or an

alkyl group having 1 to 8 carbon atoms; and M
represents an alkali metal atom or an ammonium

group,
General Formula (III):
10 , ?H ?H
R4—$ ¢ CH2 )n ?‘RS
SO3M SO3M

wherein Ry and Rs each represent a hydrogen atom or
an alkyl group having 1 to 8 carbon atoms; M
15 : represents an alkali metal atom or an ammonium
group; and n represents an integer of 0 to 6,
General Formula (IV):
//(CHZ)n4COOH

RZ-N\

20 (CHZ)nSCOOH
wherein R2 represents an alkyl group having 1 to 5
carbon atoms, a hydroxyl-substituted alkyl group
having 1 to 5 carbon atoms, or —~CH,), COOH; and
Ny, Dg and ne each represents an integer of 1 or 2,
25 General Formula (V): '

HOOCCHZ //CH2COOH
2 £ CH2 )n7-+~$H‘%h8 <,CH2 59 N\\
HOOCCH2 ' OH CH,COOH
wherein n, and ng each represent an integer of 0 to
30 3, and ng represents an integer of 1 to 3, provided

that the sum of n,, ng and ng is 2 or more,
General Formula (VI):
R
ENGY R9 Rio /R4
/N—(——CH-CH—I}IWCH‘CH‘N
HOOC C
(CH)nlo uHZCOOH (?H)nllCOOH

I
Rg R6

i

[9%)
w
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wherein R3 and Ry each represent a hydrogen atom, a
hydroxyl-substituted alkyl group having 1 to 3
carbon atoms, or a carboxyl-substituted alkyl group
having 1 or 2 carbon atoms; Rg and Rg each represent
5 a hydrogen atom or a hydroxyl-substituted phenyl
group; R4, Rg, Rg and Rig each represent a hydrogen
atom or a hydroxyl-substituted alkyl group having 1

to 3 carbon atoms, provided that R5, Rgs Rg and Ryg
each may combine to form a ring having 5 to 8 carbon
1c atoms; n;, and n;; each represent an integer of 1 to
3; and Ny, represents an integer of 0 to 4,
General Formula (VII):

HOOCCHZ\\ CHZCOOH
//N—+—CH2CHZO—+HI§-CH2CH2‘N\\
15 HOOCCH2 CHZCOOH

wherein nj3 represents an integer of 1 to 8.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 In the bleach-fixing solution of this invention, the
ferric complex salt having a ligand comprising the

compound represented by General Formula (I) is used.

In General Formula (I), Ry may preferably be a hydrogen
25 atom. Also, the total sum of the carbon atom number in

t~CHy—g1——CH— g7 CH,y— 3
may most preferably be 3.

30 Preferred specific examples of the compound represented by

General Formula (I) are shown below.
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Exemplary Compounds:
I-1
HOOCCHz\ /CHz COOH
5 N=CHz ‘)TN\
HOOCCH:” CHz COOH
I-2
. HOOCCHey  ~  -CHz COOH
‘/N\CHz/qN\
HOOCCH:2 CHz2 COOH
I-3
s HOOGCCHz_ _CHz COOH
N-CHz —CH—N\
HOOCCH:” Sne  CHz COOH
I-4
”0 HOOGCHz _CH2 COOH
/N“\‘CHz 7TCH—N\
HOOCCHz L. “CH: COOH
I-5
25 HOOCGHz2 _CHz COOH
N—CHz —CH~CH2 =N_
v | N
HOOCCH; O s CHz COOH
The ferric complex salt having a ligand comprising the
30 compound represented by the above General Formula (I) may
be used also in the form of a free acid (hydrogen salt),
or may also be used in the form of a counter salt
including alkali metal salts such as a sodium salt, a
potassium salt and a. lithium salt or an ammonium salt, or
35 water soluble amines, for example, triethanolamine, etc.

Preferably used are a potassium salt, a sodium salt and an
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ammonium salt. At least one of these ferric complex salts
of this invention may be used, but two or more of these

can also be used in combination. It is alse possible to

use them in combination with any ferric complex salts
outside this invention.

Among the ferric complex salts of this invention as
exemplified in the above, preferred are ferric complex
salts in which any of exemplary compounds (I-1), (I-2) and
(I-3) is used as the ligand. Still among these eXxXemplary
compounds (I-1l), (I-2) and (I-3), it is particularly
preferred to use (I-1) or (I-2) from a viewpoint of the
solubility, and, taking account of various points such as
the effect aimed at in this invention, it is most
preferred in this invention to use (I-1l).

The ferric complex salt can be used in any amount in the
bleach~fixing solution of this invention so long as it is
in an amount sufficient for obtaining the effect of this
invention. However, overly high concentration of the
ferric complex salt may cause the deterioration of shelf
stability of the bleach-fixing solution, and, on the other
hand, overly low concentration of the ferric complex salt
may cause the deterioration of desilvering performance and
color reproduction performance. Accordingly, it may be
usually used preferably in the range of 0.02 to 1.30
mol/lit., more preferably 0.10 to 1.20 mol/lit.
Particularly, the effect of this invention can be
preferably exhibited when used in the range of 0.20 to
0.80 mol/lit.

The bleach-fixing solution of this invention may be
appropriately in the pH range of pH 3.0 to 6.8, because
sulfite gas may be generated at less than pH 3.0 and the
eZfect of this invention may be insufficient if the pH is

higher than 6.8. It can be used at any pH so long as it
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is used in this pH range, but is preferably used at pH 4.0
to 6.7, particularly preferably pH 5.3 to 6.5, taking

account of the solubility of various iron salts at low

temperature the odor of the sulfite gas generated from
sulfite ions in addition to desilvering performance and

color reproduction.

The bleach-fixing solution of this invention may
preferably contain a variety of sulfites therein, and
these sulfites may include ammonium sulfite, sodium
sulfite, potassium sulfite, sodium hydrogensulfite,
potassium hydrogensulfite, sodium metabisulfite, etc.

Embodiment i) of this invention will be described below.

As embodiment i), at least one compound selected from the
compounds represented reSpectively by General Formulas
(II) and (III) (hereinafter referred to as the bisulfite
addition compound of this invention) may be used as a
preservative in the bleach-fixing solution of this

invention.

In General Formula (II), the alkyl group having 1 to 8
carbon atoms, represented respectively by R2 and Ry, may
preferably include an alkyl group having 1 to 4 carbon

atoms.

One of the preferred compounds included in the carbonyl
bisulfite addition compound represented by General Formula

(II) is a compound wherein R2.is a hydrogen atom and R, is
an alkyl group having 1 to 4 carbon atoms, and another of

them is a compound wherein R2 and R3 each are an alkyl
group having 1 to 4 carbon atoms.

In General Formula (III), the alkyl groUp having 1 to 8

carbon atoms, represented respectively by Ry and Ry, May
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preferably imclude an alkyl group having 1 or 2 carbon
atoms.

The symbol n, which represents an integer of 0 to 6, may
preferably be an integer of 1 to 4.

One of the preferred compounds included in the carbonyl
bis-bisulfite addition compound represented by General
Formula (III) is a compound wherein R, and Rg each are a
hydrogen atom and n is an integer of 1 to 4. Ancother of
them is a compound wherein R4 and Rg each are an alkyl
group having 1 or 2 carbon atoms and n is an integer of 1
to 4.

Specific examples of the bisulfite addition compound of
this invention are shown below, but by no means limited to
these.

Exemplary bisulfite addition compounds:

II-1 Sodium acetaldehyde bisulfite

II-2 Sodium propionaldehyde bisulfite

II-3 Sodium butylaldehyde bisulfite

II-4 Sodium acetone bisulfite

II-5 Sodium butancne bisulfite

II-6 Sodium pentanone bisulfite

IITI-1 Sodium succinaldehyde bisbisulfite
III-2 Sodium glutalaldehyde bisbisulfite
ITI-3 Sodium B-methylglutalaldehyde bisbisulfite
ITI-4 Scdium maleic dialdehyde bisbisulfite

III-5 Sodium 2,4-pentanedione bisbisulfite

The above bisulfite addition compound of this invention
may be used by using one kind thereof alone or two or more
therzo0f in combination, and can be used in an amount of
0.01 mol to 2 mols, preferably 0.02 to 1 mol, and more
preferably 0.05 to 0.5 mole, per liter of the
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bleach-fixing solution of this invention.

Embodiment ii) of this invention will be déscribed below.

It has been conventionally known in, for example, Japanese
Patent Publication No. 38937/1975, etc. that polyvinyl
pyrrolidone is used in a bleach-fixing solution for the
purpose of maintaining the bleaching power in a long term
storage. However, in the prior arts including these,
there has been é disadvantage that the ethylenediamine-
tetraacetic acid ferric complex salt conventionally having
been frequently used as a bleabhing agent of bleach-fixing
solutions tends to cause, when used in the acidic range, a
trouble of the color reproduction inferiority particularly
with regard to light-sensitive materials for highly
sensitive photographing which contains silver in a large
amount. However, in this invention; where a particular
aminopolycarboxylic acid ferric complex salt and polyvinyl
pyrrolidone are used in combination in the bleach-fixing
solution having the pH of 3 to 6.8, it was found that
there is surprisingly no disadvantage of the color
reproduction inferiority, and the precipitation of silver
sulfide characteristically occurring in bleach-fixing
solutions can be prevented from being occurred, and also
the effect aimed at in this invention as mentioned above

can be exhibited, thus accomplishing this invention.

The polymer having a unit of a pyrrolidone nucleus in the
molecular structure (hereinafter called "vinyl pyrrolidone

polymer of this invention") will be described below.

The vinyl pyrrolidone polymer of this invention may
comprise either a homopolymer of vinyl pyrrolidone alone
or a copolymer thereof with additional covolymerizable
monomer(s), but it is required to be water-soluble as a

polvmer.

73
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The above additional moncmer copolymerizable with vinyl
pyrrolidone may typically include, for example, vinyl
esters, acrylates, methacrylates, acrylic acids,
methacrylic acid, styrene, etc. The vinyl esters may
include, for example, vinyl acetate, vinyl propionate,
vinyl butyrate. The acrylic esters may include, for
example, methyl ester, ethyl ester, butyl ester, 2-ethyl
hexyl ester, etc. In the case of the copolymer of these,
the copolymerization ratio may preferably be selected in
the range of 5 to 100 mol % based on the vinyl
pyrrolidone.

There is no particular limitation in the average molecular
weight of the vinyl pyrrolidone polymer of this invention,
but it may preferably in the range of 500 to 800,000, more
preferably 2,000 to 400,000.

The determination of the average molecular weight of the
polymer can be carried out according to a usual method,

for example, according to the following:

Precisely 1,000 g of a polymer sample is weighed and
introduced in a 100 ml messflask, to which distilled water
is added to prepare a 1 % agueous solution, and the
viscosity of the agqueous solution and that of the water

'serving as a solvent are measured, respectively. There

30

was utilized a Ubbelohde's capillary viscometer for the
measurement of the viscosity. The viscometer holding the
solution to be measured was hanged in a thermostat and
kept to stand at 20°C + 0.01°9C for 30 minutes to measure
the time required for the solution to pass between the
gauges. An average value for several times was taken and
a relative viscosity was calculated from the relation
represented by the following formula:

Flow time of the solution

Nrel Flow time of the solvent
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Based on the relative viscosity, the value K is determined
according to Fikentscher's viscosity formula (see
Physikalische U. Technologische Prufungsverfahren fur
Lacke und ihre Rohstoffe, 1953 Edit.), and the average
molecular weight is determined from the value K according
to a usual method.

Typical examples of the vinyl pyrrolidone polymer of this
invention are shown below, but by no means limited to

these.

Exemplary compounds:
(1) éolyvinyl pyrrolidone (average molecular weight:
| about 40,000)
(2) Polyvinyl pyrrolidone (average molecular weight:
about 9,000)
(3) Polyvinyl pyrrolidone (average molecular weight:
about 16,000)
(4) Vinyl pyrrolidone/vinyl acetate copolymer
(copelymerization molar ratio: 7:3)
(average molecular weight: 4,000)
(5) Vinyl pyrrolidone/methyl acrylate copolymer
(copolymerization molar ratio: 7:3)
(average molecular weight: 1,000)
(6) Vinyl pyrrolidone/ethyl acrylate copolymer
(copolymerization molar ratio: 7:3)
(average molecular weight: 25,000)
(7) Vinyl pyrrolidone/butyl acrylate copolymer
(copolymerization molar ratio: 7:3)
(average molecular weight: 7,0300)
(8) vVinyl pyrrolidone/2-ethyl hexyl acrylate copolymer
(copolymerization molar ratio: 7:3)
(average molecular weight: 18,000)
(9) Vinyl pyrrolidone/styrene copolymer
(copolymerization molar ratio: 1:3)

(average molecular weight: 20,000)
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The amount for the addition of the above vinyl pyrrolidone
polymer of this invention may vary depending on the type
of the polymer, the polymerization degree and so forth,
but;approximately may preferably in the range of 0.1 to
100 g, more preferably 0.2 to 50 g, still more preferably
0.3 to 20 g, and particularly preferably 0.5 to 10 g, per
liter of the bleach-fixing solution of this invention.

The vinyl pyrrolidone polymer of this invention may be
added in the bleach-fixing solution by, for example,
adding it directly as it is in the form of powder, or may
be added by dissolving it in a solvent such as water.

In embodiment ii) of this invention, the above wvinyl
pyrrolidone polymer of this invention may be more
preferably used for the purpose of better improving the
shelf stability of the bleach-fixing solution, when a
sulfite or a sulfite-releasable compound (for example,
carbonyl bisulfite addition compounds disclosed in
Japanese Patent Publication No. 38895/1979) is used in
combination with it.

In this embodiment ii), the sulfite or the sulfite-
releasable compound may vreferably be contained in an
amount of 1 x 1073 mol or more per liter of the bleach--
fixing solution of this invention. It may be used more
preferably in an amount of not less than 0.02 mol and not

more than 2.0 mols, still more preferably not less than
0.05 mol and not more than 1.3 mols, and most preferably

not less than 0.09 mol and not more than 0.9 mol.
The above sulfite may include ammonium sulfite, sodium
sulfite, potassium sulfite, sodium hydrogensulfite,

potassium hydrogensulfite, sodium metabisulfite, etc.

Embodiment 1iii) of this invention will be described below.
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Preferred examples of the compounds represented
respectively by General Formulas (IV) to (VII), used in

embodiment iii) are shown below.

Exemplary Compounds:

Iv—-1 Iv—2
/QHzCOOH /CHzCOOH
NH\ CH:—N\
CH.COOH ' CH.COOQOH
IV—-3 Iv— 4
/CHZCOOH /CHZCOOH
Csz“N\ C:H?""’N\
CH:COOH CH.COOH
IV~ § IV—-8§
CH.COOH /CHzCOOH
HO-C.H,—N N:CHzCOOH
CH.:COOH CH.COOH
w—7
CH.CH,COOH
N:CH:CHZCOOH
CH.CH.:COOH
V-1
HOOCCH.: CH.:COOH
AN /7 )
/N—CHziliHC”z-—x\\
HOOCCH.,; OH CH.COO0H
v—2
HOOCCH:\ CH.COOH
N—CH—CH,CH.—N
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V-3
HOOCCH:\ CH.,COOH
N—CIZH CH:.:—N
5 HOOCCCH, OH CH.COOH

-1
o vI—1

/
NCH,CH,N
HCOCCH, CH,COOH

N

vIi-2
= H H

AN /
/NCH:CHzN
HOOCCH.CH, CH:CH,COOH

vi— 3
HOOCCHz\ /CHZCOOH
/NCHzCHzN\
HOOCCH, CH,COQOH

20

vi— 4
25 HOOCHZC\ CH.CH.,0QOH

/NCHzCHzN
HOOCH.C CH:COOH

-5 CH:COOQOH
¢
. CH:COOH
CH.COOH
7
N
AN
CH.COOH

30

—
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~_OH HO__~
5 \{ \[

|
COOH COOH

M-7 o
HOOCCH, CH.COOH
. \ /
NCHZCHZI;ICHZCHzN

HOOCCH, CH.CcooHg CH:COOH

—38 ,
HOOCCH\ CH:COOH
15 NCHZCHZI;JCHzCHzl}‘ICHzCHzN

fOOCCH, CH.COOH CH.cooH CH:COOH

20 VII—1

HOOCCH., CH.COOH
NCHzCHzOCHzCHzOCHzCHzN
HOOCCH, CH.COOH

25

vii— [
HOOCCH\ CH.COOH
NCHzCHzOCH:CH:N

EOOCCH, -

CH:COOH
30

VII—-]]
HOOCCH CH:COOH
35 N"fCHzCaHO}'J-CHzCHz_N

HooccHy, CH.COOH
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The ferric complex salt having a ligand comprising at
least one of the compounds represented respectively by
General Formulas (IV) to (VII) may be used also in the

form of a free acid (hydrogen salt), or may also be used
in the form of a counter salt including alkali metal salts

such as a sodium salt, a potassium salt and a lithium salt
or an ammonium salt, or water soluble amine salts, for

example, triethanolamine salt, etc. Preferably used are a
potassium salt, a sodium salt and an ammonium salt.

In the bleach-fixing solution of the present embodiment,
where the ferric complex salt having a ligand comprising
the compound represented by General Formula (I) and ferric
complex salt having a ligand comprising at least one of
the compounds represented respectively by General Formulas
(IV) to (VII) of this invention are used, the latter
ferric complex salt may preferably be in the range of 1
mol % to 95 mol %, more preferably 5 mol % to 90 mol %,
and most preferably 10 mol % to 80 mol %, based on the

total amount of these.

In this invention, most effective from a viewpoint of
overall performances £for the desilvering, color reproduct-
ion and shelf stability is the combination of the compound
represented by General Formula (I) with the compound VI-3

or VI-7. Particularly effective is the combination of I-1
with VI-7 or the combination of I-2 with VI-7.

The ferric complex salt having a ligand comprising the
compound represented by General Formula (I) and that
having a ligand comprising at least one compound selected
from the compounds represented respectively by General
Formulas (IV) to (VII) of this invention can be used in
any amount in the bleach-fixing solution of this invention
so long as it is in an amount sufficient for obtaining the

effect of this invention. However, overly high
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concentration - of the ferric complex salt may cause the
deterioration of shelf stability of the bleach-fixing
solution, and, on the other hand, overly low concentration

of the ferric complex salt may cause the deterioration of
desilvering performance and color reproduction

performance. Accordingly, it may be usually used
preferably in the range of 0.02 to 1.30 mol/lit., more
preferably 0.10 to 1.20 mol/lit., in the total amount of
them. Particularly, the effect of this invention can be
preferably exhibited when used in the range of 0.20 to
0.80 mol/lit.

In the pfesent embodiment, there can be found a feature in
that the ferric complex salt having a ligand comprising
the compound represented by General Formula (I) and ferric
complex salt having a ligand comprising at least one
compound selected from the compounds represented
respectively by General Formulas (IV) te (VII) of this
invention are used in combination, so that the shelf
stability can be improved while maintaining the good
desilvering and color reproduction performances inherent

in the bleach-fixing solution of this invention.

In general, it is known to use several kinds c¢f bleaching
agents in combination in order to improve various
performances. For example, Research Disclosure No. 24023
(April, 1984) discloses a technique in which several kinds
of bleaching agents are added by mixing them in a
bleaching solution for the purpose of improving the color

reproduction inferiority, stain and air oxidation rate.

However, the fact has been unknown at all that the shelf
stability of the bleach-fixing solution of this invention
can be remarkably improved by adding the ferric complex
salt having a ligand comprising at least one of the

compounds represented respectively by General Formulas
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(IV) to (VII) to ferric complex salt having a ligand
comprising the compound represented by General Formula
(I). Also, this is a surprising fact that can not be
obvious, considering that there can be no effect of
improving the shelf stability even with use of the
bleach-fixing solution having the composition of this
invention if the pH is outside the range of this
invention, and that there can be no effect of improving
the shelf stability even with the pH inside the range of
this invention if the combination comprises bleaching
agents other than those of this invention.

The bleach-fixing solution of the present embodiment may
preferably contain a sulfite and/or a sulfite-releasable
compound in order to further improve the shelf stability.
Such compounds may include ammonium sulfite, sodium
sulfite, potassium sulfite, sodium hydrogensulfite,
potassium hydrogensulfite, sodium metabisulfite,
formaldehyde bisulfite addition compounds, =atc,.

These compounds may be used in an amount of 0.001 mol to
2.0 mols, preferably 0.001 mol to 1.3 mols, most
preferably 0.01 mol to 0.9 mol, per liter of the

bleach-fixing solution of this invention.

The silver halide fixing agent to be contained in the
bleach-fixing solution of this invention may include a
compound capable of forming a water-soluble complex salt
through the. reaction with the silver halide used in usual
fixing, typically including, for example, thiosulfates
such as potassium thiosulfate, sodium thiosulfate and
ammonium thiosulfate, thiocyanates such as potassium
thiocyanate, sodium thiocyanate and ammonium thiocyanate,
thioureas, thioethers, highly concentrated bromides,
iodides, etc. These fixing agents can be used in an

amount of not less than 5 g/lit., preferably not less than
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50 g/lit., or more preferably not less than 70 g/lit. and
in the amount of the range they can be dissolved.

The bleach-fixing solution of this invention may contain
various additives. Preferably contained as the additives
are alkali halides or ammonium halides, for example,
potassium bromide, sodium bromide, sodium chloride,
ammonium bromide, potassium iodide, sodium iodide,

ammonium iodide, etc.

The bleach-fixing solution of this invention may contain,
alone or in combination of two or more of, pH buffering
agents including boric acid, borax, sodium hydroxide,
potassium hydroxide, sodium carbonate, potassium
carbonate, sodium bicarbonate, potassium bicarbonate,
acetic acid, sodium acetate, ammonium hydroxide, etc. It
may further contain every kind of brightening agents,
anti-foaming agents, surface active agents and
mildewproofing agents. It may also appropriately contain
organic chelating agents such as acetyl acetone,
phosphonocarboxylic acid, polyphosphoric acid, organic
phosphonic acid, oxycarboxylic acid, polycarboxylic acid,
dicarboxylic acid and aminopolycarboxylic acid,
stabilizers such as nitroalcohol and nitrate, solubilizing
agents such as alkanolamine, anti-stain agents such as
organic amine, other additives, and organic solvents such

as methanol, dimethylformamide and dimethylsulfoxide.

A bleach accelerator may preferably be used in the
bleach-fixing solution of this invention. For example,
there can be used the compounds described in Japanese
Unexamined Patent Publication No. 19851/1987, and, to
exhibit the effect of this invention with good results,
the compounds represented respectively by General Formulas

(A—-I) to (A-Iv) shown below.

0.1
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General Formula (A-I):

Qi s
I LY
{ /C“‘S R
\~. //
N
5
In the formula, Q, represents a group of atoms necessary
for the formation of a nitrogen-containing heterocyclic
ring (including those condensed with a saturated or
unsaturated ring of 5 or 6 members); Rj represents a
10 hydrogen atom, an alkali metal atom,
’I—-\QI
-S—C I
N
N

or an alkyl group, provided that Q' have the same meaning
15 as defined for Q.

General Formula (A-II):

/ R
N

20 /N_% ]
Ra X ni

In the formula, R, and Ry each represent a hydrogen atom,
an alkyl group having 1 to 6 carbon atoms, a hydroxyl
group, a carboxyl group, an amino droup, an acyl group

25 having 1 to 3 carbon atoms, an aryl group or an alkenyl

group. A represents a group of;

B R R
/

“P—N _(CHz)nz—C—N —(S)ml—C—N
N N TN
30 X/ E\" , X: R , X; R

R R
/ /
_(S)mz“(CHz)na—C—N —(S)ma"(CHz)nq.—N
I AN AN

35 X R’ R

!
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R
. R ,
4 - C—N
-(S)mr'N\ —(NPUns—(Ckinms—(NPHns T N
R' [ XI R'I
R
—S—M-S-%-N —-S Z
X’ R,

or a heterocyclic residual group with a valence of ny
(including those condensed with an unsaturated ring of 5
or 6 members); and X represents =S, =0 or =NR". Here, R
and R' each have the same meaning as R, and Ry, X' have
the same meaning as X; Z represents a hydrogen atom, an
alkali metal atom, an ammonium group, an amino group, a
nitrogen-containing heterocyclic group, an alkyl group or
Rg
-5-B-Y ; M represents a divalent metal atom;
Rs
R" represents a hydrogen atom, an alkyl group having 1 to
6 carbon atoms, a cycloalkyl group, an aryl group, a
heterocyclic residual group (including those condensed
with an unsaturated ring of 5 or 6 members) or an amino

group; and r. to ng and m; to mg each represent an integer

‘1
of 1 to 6. B represents an alkylene group having 1 to 6
v = - -— / — -
carbon atoms; Y represents N\\ or CH\\, R4 and Rs.each

have the same meaning as Ry and Ry, provided that R, and
R: each may represent -B-SZ, or R, and R, and R, and Rg

each may combine to form a ring.

The compound represented by the above formula may include

compounds of enol form and salts thereof.

b}
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Generzl Formula (A-III):

Re

Yil—'(Bll_:SﬁT;;ZI

R

In the formula, R¢ and R, each represent a hydrogen atom,
an alkyl group having 1 to 6 carbon atoms, a hydroxyl
group, a carboxyl group, an amino group, an acyl group
having 1 to 3 carbon atoms, an aryl group, an alkenyl
group or -B;-s-z;, provided that Ry and R, may combine to
form a ring. Y, represents SN- or _=CH-; B, represents
an alkylene group having 1 to 6 carbon atoms; Zq
represents a hydrogen atom, an alkali metal atom, an
ammonium group, an amino group, a nitrogen-containing

heterocyclic residual group, or

‘//R6 -

Ry

; and n- represents an integer of 1 to 6.

General Formula (IV):

R, R
; l
Kq '-PJ—'Bz"Axr—'Bg'-If—-Rzl
|
(H)x (H)y
(G’ )z

In the formula, Ar represents a divalent arylene group or
a divalent organic group comprising the combination of an
aryl group with an oxygen atom and/or an alkylene group;
B, and B3 each represent a lower alkylene group; Rgr Rgr
Rip and Ry; each represent a hydroxyl-substituted lower
alkyl group; and x and y each represent 0 or 1. G'
represents an anion; and z represents 0, 1 or 2.

Specific examples of the bleaching accelerators preferably

usable in this invention are shown below.
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Exemplary compounds:
( & — 1 ) (A=-2)
LA i
.
Hs” S NH, g NN~
H
(A-3)
10
C2H5\ —C.Hs
NCH2CH2—S—S—CH2CH2N
C.Hs" ~~C.H,

" (A - 4)

C B, __CH.,
\NCHZCHz‘—‘S—S——-CHZCHZ N\
CH, cu,
20
( IA\ - 5 )
CH. _
23 \N_CHzCHz—SH
CH,—
(A —-86)
30 CH. // B
\’ . /
NCH,CH, S—C
cH i NN,
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HNM—~CSNHNHCS—NH,

(A-8) -
CH.N (CH,CH.0H):
H
0 (C£2),
~
q
H
CH.N (CH:CH,0H),
®
(A= Q)
S .
CH,N{(CH:CH:0H )2
| =

]l
R

iyl
vCHzg(CH:CHzOH)z

The bleaching accelerator may preferably added in an
amount ranging from about 0.0l to 100 g, more preferably

0.05 to 50 g, and particularly preferably 0.05 to 15 g,
per liter of the bleach-fixing solution of this invention.

Recent years, a low replenishment processing 1is carried
out for the purposes of decreasing an environmental load
and decreasing the cost for processing solutions. The

bleach—-fixing solution of this invention can preferably be
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also applied in the low replenishment processing. Here,
it is expected that iodide ions are accumulated in the
bleach-fixing solution of this invention. Although the

accumulation of iodide ions is conventionally known to
bring about a lowering of the desilvering speed, it became

clear that not only the bleach-fixing solution of this
invention may cause substantially no lowering of the
desilvering performance even by the accumulation of iodide
ions, but also it may hardly cause surprisingly any
density increase at a non-image portion (the so-called
fogging) also when a light-sensitive material is dipped in
the bleach-fixing solution without taking tﬁe step of
rinsing such as washing with water after color developing

processing.

In this occasion, the iodide ions may preferably be
contained in the bleach-fixing solution in an amount of
not less than 0.0005 mol/lit. More preferably, it may
preferably contained in the bleach~-fixing solution in an
amount of not less than 0.001 mol/lit.

The processing time when using the bleach-fixing soclution
of this inventicn may be not longer than 3 minutes and 30
seconds without any problem, but may preferably bs not
longer than 3 minutes, more preferably in 2 minutes and 30

seconds.

The bleach-fixing solution of this invention may be used.
at a temperature of 80°C or less, desirably 55°C or less,
and most preferably 43°C or less. It can also desirably

be used while suppressing evaporation or the like.

The bleach-fixing solution of this invention can be
aprlied in any light-sensitive silver halide photographic
materials so long as they are light-sensitive photographic

materials for photographing. Specifically, they may

3
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preferably be light-sensitive materials employing a highly
sensitive silver iodobromide emulsion having a silver
iodide content of not less than 0.5 mol %, more preferably

not less than 1 mol % per liter.

The bleach-fixing solution of this invention may be used
as a processing solution for bleach-fixing immediately
after the color developing of the above light-sensitive
silver halide photographic material for photographing, or,
alternatively, used as a bleach-fixing solution after the
color developing and after the processing such as washing,
rinsing or stopping, or further may be used as a bleach-
fixing solution after the pre-fixing was carried out after
the color developing. The processing by use of the
bleach-fixing solution of this invention may be also
followed by washing with water, and thereafter may be
followed by stabilizing. It can be also applied in the
multi-step counter current stabilizing technique in which
the washing step is omitted or the amount of water for the
washing is extremely reduced as disclosed in Japanese
Unexamined Patent Publication No. 8543/1982 or the
processing technigque in which a washing-substitutive
processing sclution is used as disclosed in Japanese
Unexamined Patent Publication No., 14834/1983. 1If
necessary, in addition to the steps such as color
developing, bleach-fixing and washing, there can be also
added various auxiliary steps such as hardening,
neutralizing, black and white developing, reversing, and

washing with a small amount of water.

The silver halide emulsion for photographing that can be
applied in this invention can be chemically sensitized
according to a conventional method, and can be optically
sensitized to a desired wavelength region by using a

sensitizing dye.
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An antifoggant, a stabilizer and so forth can be added in
the silver halide emulsion. As a binder for the emulsion,

gelatin can be used advantageously.

Emulsion layers and other hydrophilic colloid layers can
be hardened, and also can contain a plasticizer, a

dispersion of a water-soluble or slightly soluble

synthetic polymer (i.e., latex).

Couplers can be used in the emulsion layers of a light-
sensitive color photographic material.

There can be also used a compound capable of releasing
photographically useful fragments such as development
accelerators, bleaching accelerators, developers, silver
halide soclvents, color torning agents, hardening agents,
fogging agents, antifoggants, chemical sensitizers,
spectral sensitizers and desensitizers through the
coupling with a colored coupler, a competing coupler and

an oxidized product of a developing agent.

The light-sensitive material can be provided with
auxiliary layers such as a f£ilter layer, a halation-
preventive laver and an irradiation-preventive layer.
These layers and/or emulsion layers may also contain a dye
that may flow out from the light-sensitive material or may

be bleached during development processing.

A matte agent, a lubricant, an image-stabilizing agent, a
surface active agent, a color fog preventive agent, a
development accelerator, a develooment retarder or a
bleaching accelerator may be added in the light-sensitive

material.

As a support, there can be .used paper laminated with

polyethylene or the like, a polyethylene terephthalate

e

"
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film, baryta paper, cellulose triacetate, etc.

Details bf this invention will be described below by

Examples, but the embodiment of this invention are by no
means limited by these.

Example 1

(Experiment 1)

On a triacetate film support, a halation-preventive layer
and a gelatin layer were provided, and coated thereon were
a red-sensitive silver halide emulsion layer, a green-
sensitive silver halide emulsion layer, a filter layer
containing yellow colloidal silver, and a blue-sensitive
silver halide emulsion layer so as to give a total silver
amount of 88 mg per 100 cmz. The above emulsion layers
comprised silver iodobromide having silver iodide mol % of
about 4.3 %, and there were used the following (¥Y-1l) as a
yellow coupler in the blue-sensitive silver halide
emulsion layer, the following (M-1l) as a magenta coupler
in the green-sensitive silver halide emulsion layer, and
the following (C-1l) as a cyan coupler in the red-sensitive
silver halide emulsion layer. To the respective emulsion
layers, a sensitizing dye, a hardening agent and a
spreading agent were added. A light-sensitive silver
halide color negative materials thus prepared was used as
a sample.

Yellow Coupler (¥-1):

C
- / \\ ~ hOT\J' b /// \‘\'.
CH, O = COCHLINE 7 CsHilt)
— ! —_ : \
l .
I NHCOCHO~( N CsHu (1)
TN i \ m—
O "\ .0 - —
‘C/ \¢/ C, Hs
| /'___ CH—OC, Hy
// \\/__ CH:
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Magenta Coupler (M-1l):
C¢ OC,H:.
7 NN s/
—_ 1\1, /]\ —
. SN . .
CisH:2CONH Cy %z CsH (%)
g
X~
]
Ct
Cyan Coupler (C-1):
CsHii(t)
Ok Y
2% CONH(CH2)4O—-\/_\,-C5H11(‘L)
NS ~

Using samples obtained by cutting the above sample into
pieces and subjected to wedge exposure according a
conventional method, processing was carried out according
to the following steps with use of a processing apparatus

for pieces (hereinafter called "hand developing").

Processing step Processing temp. Number Processing
(°c) of tanks time

1. Color

developing 37.8 1 tank 3 min 15 sec
2. Bleach-

fixing 37.8 1 tank 4 min 20 sec
3. Washing 30 to 34 2 tanks 4 min 20 sec
4. Stabilizing 30 to 34 1 tank 2 min 10 sec

U
.

Drying ~
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As for the color developing solution, bleach-fixing
solution and stabilizing solution, the solutions as shown

below were used.

[Color developing solution]
Potassium carbonate 3
Sodium hydrogencarbonate

[ )
N o Ul o
N g a

Potassium sulfite 5
Sodium bromide 1.
Potassium iocdide - 2 mg
Hydroxylamine sulfate 2.5 g
Sodium chloride 0.6 g
Sodium diethylenetriaminepentaacétate 2.0 g

N-ethyl-N-f-hydroxyethyl=-3-methyl=-4-amincaniline sulfate
4.5 g

Potassium hydroxide - 1.2 g

Made up to 1 liter by adding water, and adjusted to pH

10.06 with use of sodium hydroxide or 20 % sulfuric acid.

[Bleach~fixing solution]
Ferric ammonium complex salt of organic acid as shown in

Table 1 0.25 mol
Ammonium thiosulfate (a 70 % solution) 300 ml
Preservative shown in Table 1 Amount shown in Tabkle 1
Silver powder ' 2.0 g

Made up to 1 liter in total amount by adding water, and
adjusted the pH as shown in Table 1 with use of acetic

acid and ammonia water.

[Stabilizing solution]

Formalin (a 37 % agqueous solution) 2 ml

Conidax (produced by Konishiroku Photo Industry Co., Ltd.)
5 ml

Made up to 1 liter by adding water.
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Table 1
Bleach—~-fixing Organic acid pH Preservative
solution which forms | (amount,
No. ferric mol/lit.)
complex
1-1 (Comparative) 8.0
-2 (Comparative)
-3 (Comparative) Ethylene- 6.8 | Exemplary
-4 (Comparative) diaminetetra~ | 6.7 |compound
-5 (Comparative) acetic acid 6.5 |No. II - 1
-6 (Comparative) (EDTA) 5.0 | (0.20)
-7 (Comparative) 4.0
-8 (Comparative) 3.0
1-9 (Cbmparative) 2.0
2-1 (Coﬁparative)
2-2 (Comparative)
2-3 (Comparative)
2-4 (Present invention) | Exemplary 6.7 | Exemplary
2-5 (Present invention) | compound No. 6.5 | compound No.
2-6 (Present invention) | I - 1 5.0 | ITI -1
2-7 (Present invention) | 4.0 | (0.20)
2-8 (Present invention) 3.0
2-9 (Present invention) 2.0
3-1 (Comparative) 8.0
3-2 (Comparative)
3-3 (Present invention)

-3-4 (Present invention) | Exemplary 6.7 | Exemplary
3-5 (Present invention) | compound No. 6.5 | compound No.
3-6 (Present invention) | I - 2 5.0 | I - 1
3-7 (Present invention) 4.0 | (0.20)

3-8 (Present invention) 3.0
3-9 (Comparative)

"
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Table 1 (cont'd)
Bleach-fixing Organic acid pH Preservative
salution which forms (amount,
No. ferric mol/lit.)
complex
4-1 (Comparative)
4-2 (Comparative)
4-3 (Pres=ant invention)
4-4 (Present invention) | Exemplary . Exemplary
4-5 (Present invention) | compound No. compound No.
4-6 (Present invention) | I - 3 . II -1
4-7 (Present invention) (0.20)
4-8 (Present invention)
4-9 (Comparative) .
5-1 (Comparative) 8.0
5-2 (Comparative) 7.0
-3 (Comparative) Ethylene- 6.8 | Exemplary
-4 (Comparative) diaminetetra-~ | 6.7 | compound No.
-5 (Comparative) acetic acid 6.5 | ITI - 1
-6 {(Comparative) (EDTA) 5.0 1 (0.10)
-7 (Comparative) 4.0
-8 (Comparative) 3.0
-9 (Comparative) 2.0
6-1 (Comparative) 8.0
6-2 (Comparative) 7.0
-3 (Present invention) 6.8
-4 (Present invention) | Exemplary 6.7 | Exemplary
-5 (Present invention) | compound No. 6.5 | compound No.
-6 (Present invention) | I -1 5.0 | IITI - 1
-7 (Present invention) 4.0 { (0.10)
-8 (Present invention) 3.0
6-9 (Comparative) 2.0
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Table 1 (cont'd)
Bleach~-fixing Organic acid pH Preservative
solution which forms (amount,
No. ferric mol/lit.)
complex
7-1 (Comparative) .
7-2 (Comparative) .
7-3 (Present invention)
7-4 (Present invention) Exemplary Exemplary
7-5 (Present invention) | compound No. . compound No.
7-6 (Present invention) | I - 2 . ITI - 1
7-7 (Present invention) (0.10)
7-8 (Present invention) .
7-9 (Comparative) .
8-1 (Comparative)
8-2 (Comparative) .
8-3 (Present invention) .
8-4 (Present invention) | Exemplary Exemplary
8-~5 (Present invention) | compound No. compound No.
8-6 (Present invention) | I - 3 III - 1
8-7 (Present invention) (0.10)
8-8 (Present invention)
8-9 (Compargtive) .
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The bleach-fixing solutions available after the above
processing were stored with time for 1 week at 38°C under

‘the open ratio of 10 cm?/1it. (which is the open condition

10

15

corresponding to that of usual automatic processing
machine, and meant that the solution has an air contact

area of 10 cm2

based on 1 liter of the bleach-fixing
solution), and the above processing was again repeated
with use of the bleach-fixing solutions available after
storage. After the processing, the residual silver amount

(mg/dm2

) at the maximum density portion of the film
samples (the respective samples available before and after
the storage with time, of the bleach-fixing solutions) was
measured according to a fluorescent X-ray method, and the
cyan dye density was further measured with use of Sakura
Photoelectric Densitometer PDA-65 (produced by Konishiroku
Photo Industry Co., Ltd.) to determine the color

reproduction percentage.

Results obtained are shown in Table 2 together.
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It is understood from the above Table 2 that in the case
the bleach-fixing solutions with pH range of 3.0 to 6.8
are used with use of the organic acid ferric complex salt
according to this invention, there is seen only small
residual silver and good color reproduction percentage
regardless of whether the solutions were stored with time.
In particular, good results are obtained when the pH is
4.0 to 6.7, and particularly good results are obtained
when the pH is 5.0 to 6.5.

However, according to the comparative bleach-fixing
solutions employing a comparative EDTA as the organic acid
result in insufficient desilvering performance and color
reproduction performance regardless of whether the
solutions were stored with time.

Similar effect was confirmed also when exemplary compounds
Nos. II-1 and III-1 used as preservatives in the above
bleach-fixing solutions Nos. 1l-1 to 8-9 are replaced by
II-2 to II-6 and III-2 to III-5, respectively.

(Experiment 2)

In bleach-fixing solutions Nos. 1l-1 and 2-1 used in the
above Experiment 1, the types of the preservatives in the
bleach~-fixing solutions and the concentration for the
addition were changed as shown in Table 3 below and the pH
was adjusted to 6.0, to prepare bleach-fixing solutions
Nos. 9-1 to 9-3 and Nos. 10-1 to 10-3. Using the above
bleach-fixing solutions, the light-sensitive materials
corresponding to those in EXperiment 1l were processed, and
the resulting bleach-fixing solutions having been used for
the processing were stored with time in the same manner as
in Experiment 1. Using the bleach-fixing solutions stored
with time, the desilvering performance and color

reproduction performance were measured in the same manner
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as in Experiment 1 to obtain the results shown together in
Table 3.

Aléo, after storage for 1 week, the storage was further
continued under the open ratio of 10 times to visually
observe the days elapsing before the precipitation
occurred.

Results obtained above are shown together in Table 3.

gy



- 45 =

x27qQ 217

‘po1andoo uorjeirdiosad ayj 81039q pursdete sAep 9yl JO sSwId] UT pPa3eOTPUI %
(80°0)
Z2-II1 °*oN punoduoo (uot1juSAUT
£C 00T 1°0 AxeTdwexy €-0T jussaid) 8L-T1
(91°0) T-I °ON
Z-1I1 °‘ON punodwod| punodwood (UuoT3uUSAUT
1¢ 0071 1°0 KAxetdwexg| Aae1dwexy | z-01 juasaid) LL-T
c Amﬁmov (9AT7
6 66 1°0 0s%(Yun) 1-0T | -®aedwop) 9.-T
(80°0)
¢-III °ON punodwod (9n173
91 €6 Z°0 KAx1e1duexy €-6 -exedwo)) GL-T
(9T1°0)
Z-IT °ON punodwod (9113
LT V6 A Axedwexyg viad | z-6 -exedwod) yL-T
" Awavov (9413
01 G6 1°0 0S” ("HN) -6 ~exedwo)d) €L-1
31es
obe xo 1dwoo
x (84ep) | ~-qusoaad junoue ("31T/TOomW 011193
uotjel| uoijzonp IOAT IS ‘3unowe) sSwWIOJ| °ON
-1dt10o®14d ~-oxdax| Tenprsay oAT3eAI9SD1d yotym pioe
I0T0D o1uebiQ ‘ON 13S9]

swrl] Yyjim sbexogs
as33e burx1j yoeoid

uotanios burxrj-yoesld

€ °1qel




0270 217

10

15

30

- 46 -

As will be clear from Table 3, it is understood that, in
contrast to the comparative bleach-fixing solutions in
which the organic acid which forms the comparative ferric
complex salt ana the preservative are used, the
bleach-fixing solutions in which the organic acid which
forms the ferric complex salt of this invention and the
bisulfite addition compound are used can delay the
occurrence af precipitation to have good shelf stability
even when stored with time, and also can achieve good
desilvering performance and color reproduction performance
of a dye image to be obtained by use of said solution.

It is seen from the results in the above Experiment 1 and
Experiment 2 that the bleach-fixing solutions according to
this invention, in other words, the bleach-fixing
solutions having the pH ranging beﬁween 3.0 and 6.8,
containing a ferric complex salt having a ligand
comprising a compound represented by General Formula (I),
and further containing the bisulfite addition compound of

this invention can have a good desilvering performance
particularly even after storage with time, can favorably

prevent color reproduction inferiority from being
occurred, and can have good shelf stability. In addition,
the bleach-fixing solutions of this invention had no

ammoniacal odor at all.

Example 2

Bleach-fixing solutions were stored with time in the same
manner as in Experiment 1 of Example 1. Here, however,
the bisulfite addition compound and exemplary compound
No. II-4 in the bleach-fixing solutions were used in
concentration of 0.25 mol/lit., the types of the bleaching
agents were selected as shown in Table 4, and the
concentration of the bleaching agents was varied as shown

in Table 4. The pH of the bleach-fixing solutions was
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adjusted to 6.0.

After storage with time, the same evaluation as in

Experiment 1 of Example 1 was carried out. Results are
shown in Table 4.

Next, all of the bleach-fixing solutions were continuously
stored in the same manner as in Experiment 2 of Example 1
to measure the days elapsing before the solutions were

sulfidized. Results are shown together in Table 4.
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BEs will be clear from Table 4, among the bleach-fixing
solutions of this invention, particularly those having the
content of bleaching agent in the range of 0.02 mol/lit.
to 1.30 mol/lit., preferably 0.10 to 1.20 mol/lit., and
more preferably 0.20 to 0.8 mol/lit., are seen to be good
bleach-fixing solutions that can have high desilvering and
colar reproduction performances and may not be sulfidized
for a long period even if they are stored with time.

Example 3

Bleach-fixing solutions were stored with time in the same
manner as in Experiment 1 of Example 1. Here, however, as
the preservative in the bleach-fixing solutions, the
preservative in bleach-fixing solution No. 1-1 used in
Experiment 1 of Example 1 was replaced by exemplary
compound No. II-6 (concentration: 0.2 mol/lit), the
bleaching agent and the amount thereof were changed as
shown in Table 5, and the concentration of KI in the
bleach-fixing solutions was varied as shown in Table 5

The pH of the bleach-fixing solutions was adjusted to 6.0.

After storage with time, evaluation on the desilvering

erformance was carried out in the same manner as 1in

o)

Experiment 1 of Example 1. Results obtained are shown in
Table 5.

The samples having been processed were also subjected to
bleaching and fixing according to the CNK-4 standard
processing (color negative processing by Konishiroku Photo
Industry Co., Ltd.), and, after the residual silver was
perfectly removed by carrying out bleaching and fixing,
transmission density of magenta dyes was measured. The
value obtained was designated as DRl' Next, after color
developing was carried out in the same manner as in

Experiment 1 of Example 1, the transmission density of
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magenta dyes of the samples subjected to bleaching and

fixing according to the CNK-4 standard processing was
measured, and the resulting value was designated as DR2-

The difference between Dy and Dgp was determined (ADR) to
3 evaluate the magenta stain.

]

i
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Table 5
Organic acid KI amount pogidual Magenta
which forms |(x 1073 silver szain
Test No. ferric com- mol/lit.) |Jamount (aDp)
plex salt (mg/ 5
(mol/lit.) 100cm“)
3- 1 (Comparative) 0 5.8 0.07
3- 2 (Comparative) |Ethylene~ 0.5 7.4 0.05
diamine-
3- 3 (Comparative) |tetraacetic 0.9 8.6 0.04
: acid (0.3
3- 4 (Comparative) |mol/lit.) 1.0 9.8 0.01
3= 5 (Comparative) 2.0 11.0 0.01
3~ 6 (Present 0 0.2 0.06
invention)
3- 7 (Present Exemplary 0.5 0.2 0.04
invention) compound
(I - 1)
3- 8 (Present 0.9 0.3 0.04
invention) (0.30 mol/
lit.)
3= 9 (Present 1.0 0.3 0.02
invention)
3-10 (Present 2.0 0.4 0.00
invention)
3-11 (Present 0 0.3 0.07
invention)
3-12 (Present Exemplary 0.5 0.3 0.06
invention) compound
(r - 2)
3~13 (Present _ 0.9 0.4 0.05
invention) (0.30 mol/
lit.)
3-14 (Present ‘ 1.0 0.6 0.02
invention)
3-15 (Present 2.0 0.7 0.00
i invention)
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Table 5 (Cont.)
Organic acid|KI amountip.qcigual {Magenta
which forms |(x 10-3 silver stain
Test No. ferric com- |mol/lit.) {amount (aDg)
plex salt (mg/
(mol/lit.) 100cm?)
3-16 (Present 0 0.6 0.07
invention)
3-17 .(Present Exemplary 0.5 0.6 0.06
invention) compound
(I - 3)
3~-18 {(Present 0.9 0.7 0.04
invention) (0.30 mol/
: lit.)
3-19 (Present 1.0 0.8 0.01
invention)
3-20 (Present 2.0 1.0 0.00
-~ invention)
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As will be clear from Table 5, in the comparative
bleach-fixing solutions, the addition of KI can make small
the magenta stain, but the desilvering performance is
greatly lowered. However, in the bleach-fixing solutions
of this invention, not only the addition of KI can
suppress the magenta stain to a lower level, but also the
desilvering performance is only slightly lowered to obtain

good results.

Example 4

Bleach-fixing solutions Nos. 1-11 to 1-16 and Nos. 2-21 to
2-26 were prepared in the same manner as in Experiment 1
of Example 1 except that, in the bleach-fixing solutions
No. 1-1 and No. 2-1 prepared in Experiment 1 of Example 1,
the pH was adjusted to 6.0, exemplary compound No. II-4
(concentration: 0.1 mol/lit.) was used as the
preservative, and the bleaching accelerator was add=d as
shown in Table 6 below.

Using the bleach-fixing solutions thus obtained,
evaluation was carried out in the same manner as in
Experiment 1 and Experiment 2 of Example 1 except that the
bleach-fixing time 4 minutes 20 seconds in Experiment 1

was set to 3 minutes 13 seconds.

Results obtained are shown in Table 6.
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As will be clear from Table &, in the case the bleach
accelerator is added, the bleach-fixing solutions of this
invention can maintain good effect in any of the
desilvering performance, color reproduction performance
and shelf stability even when stored. In contrast
thereto, the bleach-fixing solutions outside this
invention, which can be effective for any of the
performances cbserved immediately after the solutions were
prepared, result in further deterioration of the
desilvering performance, color reproduction performance
and shelf stability when they are stored.

Example 5

(Experiment 1)

On a triacetate f£ilm support, a halation-preventive layer
and a gelatin layer were provided, and coated thereon were
a red-sensitive silver halide emulsion layer, a
green-sensitive silver halide emulsion layer, a filter
layer containing yellow colloidal silver, and a
blue-sensitive silver halide emulsion layer so as to give
a total silver amount of 90 mg per 100 cmz. The above
emulsion layers comprised silver iodobromide having silver
iodide mol % of about 4.1 %, and there were used the above
(¥-1) as a yellow coupler in the blue-sensitive silver
halide emulsion layer, the above (M-1) as a magenta
coupler in the green-sensitive silver halide emulsion
layer, and the above (C-1l) as a cyan coupler in the
red-sensitive silver halide emulsion layer. To the
respective emulsion layers, conventional additives such as
a sensitizing dye, a hardening agent and a spreading agent
were added. A light-sensitive silver halide color

negative materials thus prepared was used as a sample.

Using samples obtained by cutting the above sample into
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pieces and subjected to wedge exposure according a
conventional method, processing was carried out according
to the following steps with use of a processing apparatus
for pieces (hereinafter called "hand developing").

Processing step Processing temp. Number Processing
(°c) of tanks time

1. Color

developing 37.8 1 tank 3 min 13 sec
2. Bleach-

fixing 37.8 1 tank 4 min 20 sec
3. Washing 30 to 34 2 tanks 4 min 20 sec
4, Stabilizing 30 to 34 1 tank 2 min 10 sec
5. Dryving

As for the color developing solution, bleach-fixing
solution and stabilizing solution, the solutions as shown

below were used.

[Color developing solution]

Potassium carbonate 30 g
Sodium hydrogencarbonate 2.5 g
Potassium sulfite 5.0 g
Sodium bromide 1.2 g
Potassium iodide 2 mg
Hydroxylamine sulfate 2.5 g
Sodium chloride 0.6 g
Sodium diethylenetriaminepentaacetate 2.0 g

N-ethyl-N-g-hydroxyethyl-3-methyi-4-aminocaniline sulfate
4,5 g
Potassium hydroxide 1.2 g
Made up to 1 liter by adding water, and adjusted to pH
10.06 with use of sodium hydroxide or 20 % sulfuric acid.

[Bleach-fixing solution]
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Ferric ammonium complex salt of organic acid as shown in

Table 7 0.25 mol
Ammonium thiosulfate (a 70 % solution} 300 ml
Ammonium sulfite 10 g
Exemplary vinyl pyrrolidone polymer (2) 1.0 g
Silver powder 2.0 g

Made up to 1 liter in total amount by adding water, and
adjusted the pH as shown in Table 7 with use of acetic
acid and ammonia water.

[Stabilizing solution]

Formalin (a 37 % agueous solution) 2 ml

Conidax (produced by Konishiroku Photo Industry Co., Ltd.)
5 ml

Made up to 1 liter by adding water.
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Table 7
Bleach-fixing solution Organic acid which forms pH

No. ferric ammonium salt

11- 1 (Comparative)
11- 2 (Comparative) .5
11- 3 (Comparative) .0
11- 4 (Comparative) Ethylenediamine- 8
11- 5 (Comparative) tetraacetic acid
1l1- 6 (Comparative) (EDTA)
11- 7 (Comparative)
11- 8 (Comparative) .
11- 9 (Comparative)
11-10 (Comparative) .
12- 1 (Comparative) 8.0
12- 2 (Comparative) 7.5
12- 3 (Comparative) 7.0
12- 4 (Comparative) Diethylenetriamine- 6.8
12- 5 (Comparative) pentaacetic acid 6.7
12- 6 (Comparative) (DTPA) 6.5
12- 7 (Comparative) 5.0
12- 8 (Comparative) 4.0
12- 9 (Comparative) 3.0
12-10 (Comparative) 2.0
13- 1 (Comparative) 8.
13- 2 (Comparative)
13- 3 (Comparative)
13- 4 (Present invention) Exemplary compound
13- 5 (Present invention) No. I -1
13- 6 (Present invention)
13- 7 (Present invention)
13- 8 (Present invention)
13- 9 (Present invention) |
13-10 (Comparative) |
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Table 7 (cont'd)

Bleach-fixing solution Organic acid which forms pH
No. ferric. ammonium salt

14—~ 1 (Comparative)

14~ 2 (Comparative)

14- 3 (Comparative)

14- 4 (Present invention) Exemplary compound

14- 5 (Present invention) No. I - 2

14~ 6 (Present invention)

l4- 7 (Present invention)

14~ 8 (Present invention)

14~ S (Present invention)

14-10 (Comparativé) .0

15- 1 (Comparative) 8.0

15- 2 (Comparative) 7.5

15- 3 (Comparative) 7.0

15- 4 (Present invention) Exemplary compound 6.8

15- 5 (Present invention) No. I - 3 6.7

15- 6 (Present invention) 6.5

15- 7 (Present invention) 5.0

15- 8 (Present invention) 4.0

15- 9 (Present invention) 3.0

15-10 (Comparative) 2.0
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The bleach-fixing solutions available after the above
processing were stored with time for 1 week at 38°C under
the apen ratio of 10 cm?/1it. (which is the open condition

corresponding to that of usual automatic processing
machine, and meant that the solution have an air contact

area of 10 cm2 based on 1 liter of the bleach-fixing
solution), and the above processing was again repeated
with use of the bleach-fixing solutions available after
storage. After the processing, the residual silver amount
(mg/dm?) at the maximum density portion of the f£ilm
samples (the respective samples available before and after
the sﬁorage with time, of the bleach-fixing solutions) was
measured according to a fluorescent X-ray method, and the
cyan dye density was further measured with use of Sakura
Photoelectric Densitometer PDA-65 (produced by Konishiroku
Photo Industry Co., Ltd.) to determine the color

reproduction percentage.

Results obtained are shown in Table 8 together.

thy
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It is understood from the above Table 8 that in the case
the bleach-fixing solutions with pH range of 3.0 to 6.8
are used with use of the organic acid ferric complex salt
according to this invention, there is seen only sﬁall
residual silver and good color reproduction percentage
regardless of whether the solutions were stored with time.
In particular, good results are obtained when the pH is
4.0 to 6.7, and particularly good results are obtained
when the pH is 5.0 to 6.5.

However, according to the comparative bleach-fixing
solutions employing a comparative DTPA as the organic
acid, the desilvering performance and color reproduction
performance, though very good before storage with time at
PH 7 or 8, become insufficient after storage for 1 week.
It is further understood that the employment of EDTA
results in insufficient desilvering performance and color
reproduction performance regardless of whether the

solutions were stored with time.
(Experiment 2)

Exemplary vinyl pyrrolidone polymer (2) in bleach-fixing
solution No. 13 used in the abovse Ekperiment 1 was changed
for a control, exemplary vinyl pvrrolidone polymers Nos.
(1), (3) and (5), respectively, and the pH was adjusted to
6.0, to prepare bleach-fixing solutions Nos. 16-1 to 16-5.

Light-sensitive materials corresponding to those in

-Experiment 1 and employing the above bleach-fixing

(O8]
w

solutions were processed, and the resulting bleach-fixing
solutions having been used for the processing were stored
with time in the same manner as in Experiment 1. Using
the bleach-fixing solutions stored with time, the
desilvering performance and color reproduction performance
were measured 1in the same manner as in Experiment 1 to

obtain the results shown together in Table 9.

4]
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Also, after storage for 1 week, the storage was further
continued under the open ratio of 10 times to visually

observe the days elapsing before the precipitation
occurred.

Results obtained above are shown together in Table 9.
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As will be clear from the above Table 8, it is understood
that the employment of the vinyl pyrrolidone polymer
according to this invention can not only greatly prolong
the days elapsing before the precipitation occurs but also
achieve good results for the residual silver amount and

color reproduction performance.

In addition, the tests same as in Experiment 2 were
repeated except that exemplary vinyl pyrrolidone polymer
(5) used in Experiment No. 5-55 of Experiment 2 was
replaced by (7), (8), (9) and (4), respectively, to obtain
substantially the same. results as those for No. 5-55 of
Experiment 2

It is seen from the results in the above Experiment 1 and
Experiment 2 that the bleach-fixing solutions according to
this invention, in other words, the bleach-fixing
solutions having the pH ranging between 3.0 and 6.8,
containing a ferric complex salt having a ligand
comprising a compound represented by General Formula (I),
and further containing polyvinyl pyrrolidone of this
invention can have a good desilvering performance
particularly even after storage with time, can favorably
prevent color reproduction inferiority from being
occurred, and can have good shelf stability. In addition,
the bleach-fixing solutions of this invention had no
ammoniacal odor at all.

Example 6

Bleach-fixing solutions were stored with time in the same
manner as in Experiment 1 of Example 5. Here, however,
the ammonium sulfite concentration in the bleach-fixing
solutions was controlled to 12 g/lit., the types of the
bleaching agents were selected as shown in Table 10, and

the concentration of the bleaching agents was varied as
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shown in Table 10. The pH of the bleach-fixing solutions
was adjusted to 6.0.

After storage with time, the same evaluation as in
Experiment 1 of Example 5 was carried out. Results are
shown in Table 10.

Next, all of the bleach-fixing solutions were continuously
stored in the same manner as in Experiment 2 of Example 5
to measure the days elapsing before the solutions were
sulfidized. Results are shown together in Table 10.

o

‘w
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As will be clear from Table 10, among the bleach-fixing
solutions of this invention, particularly those having the
content of bleaching agent in the range of 0.02 mol/lit.
to 1.30 mol/lit., preferably 0.10 to 1.20 mol/lit., and
more preferably 0.20 to 0.8 mol/lit., are seen to be good
bleach-fixing solutions that can have high desilvering and

color reproduction performances and may not be sulfidized

iay

for a Iong period even if they are stored with time.

i)

Example 7

Bleach-fixing solutions were stored with time in the same
manner as in Experiment 1 of Example 5. Here, however,
the bleaching agent in bleach~-fixing solution No. 11l-1
used in Experiment 1 of Example 5 as the bleach-fixing
solution and the amount thereof were changed as shown in
Table 11, and the concentration of KI in the bleach-fixing
solutions was varied as shown in Table 11. The pH of the
bleach-fixing solutions was adjusted to 6.0.

After storage with time, evaluation on the desilvering
performance was carried out in the same manner as in
Experiment 1 cf Example 5. Results obtained are shown in
Table 11.

The samples having been processed were also subjected to
bleaching and fixing according to the CNK-4 standard

processing (color negative processing by Konishiroku Photo .
Industry Co., Ltd.), and, after the residual silver was

periectly removed by carrving out bleaching and fixing,
transmission density of magenta dyes was measured. The

value obtained was designated as DRl' Next, after color
developing was carried out in the same manner as in

Experiment 1 of Example 5, the transmission dénsity of

magenta dyes of the samples subjected to bleaching and

fixing according to the CNK-4 standard processing was
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measured, and the resulting value was designated as Dgp,.
The difference between DRl and DR2 was determined (ADR) to

evaluate the magenta stain.
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Table 11
Organic acid|Xl @MOUntipesidual |Magenta
which forms |(x 1073 silver srtain
Test No. ferric com- |mol/lit.)|amount (aDg)
plex salt (mg/ 5
(mol/lit.) 100cm*)
7- l(Comparative) 0 6.0 0.07
7- 2(Comparative}|Ethylene- 0.5 6.3 0.07
diamine-
7- 3(Comparative)| tetraacetic 0.9 7.1 0.06
acid (0.3
7- 4(Comparative)|{mol/lit.) 1.0 5.1 0.03
7= 5(Comparative) 2.0 10.3 0.02
7~ 6(Present 0 0.2 0.04
invention)
7- 7(Present Exemplary 0.5 0.2 0.03
invention) compound
(r - 1)
7—- 8(Present 0.9 0.3 0.03
invention) (0.30 mol/
lit.)
7- 9(Present 1.0 0.3 0.01
invention)
7-10(Present 2.0 0.4 0.00
invention)
7-11(Present 0 0.3 0.04
invention)
7-12(Present Exemplary 0.5 0.3 0.04
invention) compound
(L - 2)
7-13(Present 0.9 0.4 0.03
invention) (0.30 mol/
1it.)
7-14(Present 1.0 0.5 0.02
invention)
7-15(Present 2.0 0.6 0.01
invention)
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Table 11 (Cont.)

Organic acid|KI amount|p.cigual Magenta
which forms |(x 10~3 silver stain
Test No. ferric com- [mol/lit.) amount (ADR)
plex salt (mg/
(mol/1lit.) 100cm?2)
7-16(Present 0 0.7 0.04
invention)
7-17(Present Exemplary 0.5 0.7 0.04
invention) compound
(I - 3)
7-18(Present 0.9 0.8 0.03
invention) (0.30 mol/
lit.)
7-19(Present 1.0 0.9 0.02
invention)
7-20(Present 2.0 1.0 0.01
invention)
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As will be clear from Table 11, in the comparative
bleach-fixing solutions, the addition of KI can make small
the magenta stain, but the desilvering performance is

greatly lowered. However, in the bleach-fixing solutions
of this inventiocn, not only the addition of KI can

suppress the magenta stain to a lower level, but also the
desilvering performance is only slightly lowered to obtain

good results.

Example 8

Bleach-fixing solutions Nos. 11-11 to 11-16 and Nos. 13-32
to 13-37 were prepared in the same manner as in Experiment

1 of Example 5 except that, in the bleach-fixing solutions

No. 11-1 and No. 13-1 prepared in Experiment 1 of Example

5, the pH was adjusted to 6.0 and the bleaching
accelerator was added as shown in Table 12 below.

Using the bleach-fixing solutions thus obtained,
evaluation was carried out in the same manner as in
Experiment 1 and Experiment 2 of Example 5 except that the
bleach-fixing time 4 minutes 20 seconds in Experiment 1

was set to 3 minutes 15 seconds.

Results obtained are shown in Table 12.
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As will be clear from Table 12, in the case the bleaching
accelerator is added, the bleach-fixing soclutions of this
invention can maintain good effect in any of the

desilvering performance, color reproduction performance
and shelf stability even when stored. In contrast

thereto, the bleach-fixing solutions outside this
invention, which can be effective for any of the
performances observed immediately after the solutions were
prepared, result in further deterioration of the
desilvering performance, color reproduction performance
and shelf stability when they are stored.

Example 9

(Experiment 1)

On a triacetate film support, a halation-preventive layer
and a gelatin layer were provided, and coated thereon were
a red-sensitive silver halide emulsion laver, a
green~sensitive silver halide emulsion layer, a filter
layer containing yellow colloidal silver, and a
blue-sensitive silver halide emulsion layer so as to give
a total silver amount of 93 mg per 100 cm?. The above
emulsion layers comprised silver iodobromide having silver
iodide mol % of about 5.0 %, and there were used the above
(¥-1) as a yellow coupler in the blue-sensitive silver
halide emulsion layer, the above (M-1) as a magenta
coupler in the green-sensitive silver halide emulsion
layer, and the above (C-~1l) as a cyan coupler in the
red-sensitive silver halide emulsion layer. To the
respective emulsion layers, a sensitizing dye, a hardening
agent and a spreading agent were added. A light-sensitive
silver halide color negative materials thus prepared was

used as a sample.

Using samples obtained by cutting the above sample into



e 278 217

- 81 -

pieces and subjected to wedge exposure according to a
conventional method, processing was carried out according

to the following steps with use of a processing apparatus
for pieces (hereinafter called "hand developing").

5
Processing step Processing temp. Number Processing
(°c) of tanks time
1. Color
developing 37.8 1 tank 3 min 15 sec
10 2. Bleach-
fixing 37.8 1 tank 4 min 20 sec
3. Washing 30 to 34 2 tanks 4 min 20 sec
4, Stabilizing 30 to 34 1 tank 2 min 10 sec
5. Drying
15
As for the color developing solution, bleach-fixing
solution and stabilizing solution, the solutions as shown
below were used.
20 [Color developing solution]
Potassium carbonate 30 g
Sodium hydrogencarbonate 2.5 g
Potassium sulfite 5.0 g
Sodium bromide 1.2 ¢
25 Potassium iodide ' 2 mg
Hydroxylamine sulfate 2.5 g
Sodium chloride 0.6 g
Sodium diethylenetriaminepentaacetate 2.0 g
N—ethyl—N—B-hydroxyethyl—3—methyl;4—aminoaniline suliate
30 4.5 g
Potassium hydroxide 1.2 g
Made up to 1 liter by adding water, and adjusted to pH
10.06 with use of sodium hydroxide or 20 % sulfuric acid.
35 [Bleach-fixing solution]

Ferric ammonium complex salt of organic acid as shown in
Table 13 Amount as shown in Table 13
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ammonium thiosulfate (a 70 % solution) 300 ml
Ammonium sulfite 5 g
Silver powder 2.0 g

Made up to 1 liter in total amount by adding water, and
adjusted the pH as shown in Table 13 with use of acetic

acid and ammonia water.

[Stabilizing solution]

Formalin (a 37 % agueous-solution) : 2 ml

Conidax (produced by Konishiroku Photo Industry Co., Ltd.)
5 ml

Made up to 1 liter by adding water.

a
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Table 13

Bleach-fixing solution Organic acid which forms pH

No. ferric ammonium salt
17- 1 (Comparative)
17- 2 (Comparative)
17- 3 (Comparative)
17- 4 (Comparative) Exemplary compound
17- 5 (Comparative) No. VI - 3) .
17- 6 (Comparative) (0.25 mol/1lit.)
17- 7 (Comparative) .
17- 8 (Comparative) .
17- 9 (Comparative) .
17-10 (Comparative) .
18~ 1 (Comparative) .
18- 2 (Comparative)
18- 3 (Comparative) .
18- 4 (Comparative) Exemplary compound
18~ 5 (Comparative) No. (VI = 7)
18- 6 (Comparative) (0.25 mol/1lit.)
18- 7 (Comparative)
18- 8 (Comparative)
18- 9 (Comparative)
18-10 (Comparative) .
19- 1 (Comparative) 8.
19- 2 (Comparative) 7
19~ 3 (Comparative) Exemplary compound
18- 4 (Present invention) No. (I - 1)
19- 5 (Present invention) (0.2 mol/lit.)
19~ 6 (Present invention)
19- 7 (Present invention) Exemplary compound
19- 8 (Present invention) No. (VI - 7)
19- 9 (Present invention) (0.05 mol/1lit.)
19-10 (Comparative)
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Table 13 (cont'd)

Bleach~fixing solution Organic acid which forms pH

No. ferric ammonium salt
20- I (Comparative)
20- 2 (Comparative) .
20- 3 (Comparative) Exemplary compound .
20- 4 (Present invention) No. (I - 2) .
20- 3 (Present invention) (0.2 mol/1lit.) .
20~ & (Present invention) .
20- 7 (Present invention) Exemplary compound .
20~ 8 (Present invention) No. (VI - 7) .
20- 9 (Present invention) (0.05 mol/1lit.)
20-10 (Comparative)
21- 1 (Comparative) .
21- 2 (Comparative) Exemplary compound .
21- 3 (Comparative) No. (I - 3)
21- 4 (Present invention) (0.2 mol/1iit.)
21- 5 (Present invention)
21- 6 (Present invention) Exemplary compound
21- 7 (Present invention) No. (VI - 7)
21- 8 (Present invention) (0.05 mol/lit.)
21- 9 (Present invention) .0
21-10 (Comparative) .0

»n
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The bleach-fixing solutions available after the above
processing were stored with time for 1 week at 38°C under
the open ratio of 10 cm2/1it. (which is the open condition

corresponding to that of usual automatic processing

machine, and meant that the solution have an air contact

area of 10 cm2

based on 1 liter of the bleach-fixing
solution, and the above processing was again repeated with
use of the bleach-fixing solutions available after
storage. After the processing, the residual silver amount
(mg/dmz) at the maximum density portion of the film
samples (the respective samples available before and after
the storage with time, of the bleach-fixing solutions) was
measured according to a fluorescent X-ray method, and the
cyan dye density was further measured with use of Sakura
Photoelectric Densitometer PDA-65 (produced by Konishiroku
Photo Industry Co., Ltd.) to determine the color
reproduction percentage.

Results obtained are shown together in Table 14,
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It is understood from the above Table 14 that in the case
the bleach-fixing solutions with pH range of 3.0 to 6.8
are used with combined use of the organic acid ferric
complex salt according to this invention, there is seen
only small residual silver and good color reproduction
percentage regardless of whether the solutions were stored

with time.
(Experiment 2)

The concentration and combination of the ferric complex
salt comprising the organic acid in bleach-fixing solution
No. 19 used in the above Experiment 1 was varied as shown
in Table 15 below to prepare bleach-fixing solutions Nos.
22-1 to 24-10. Using the above bleach-fixing solutions,
the light-sensitive materials corresponding to those in
Experiment 1 were processed, and the resulting
bleach-fixing solutions having been used for the
processing were stored with time in the same manner as in
Experiment 1. Using the bleach-fixing solutions stored
with time, the desilvering performance and color
reproduction performance were measured in the same manner
as in Experiment 1 to obtain the results shown together in
Table 15.

Also, after storage for 1 week, the storage was further
continued under the open ratio of 10 times to visually
observe the days elapsing before the precipitation

occurred.

Results obtained above are shown together in Table 15.
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Table 15

Bleach fixing Bleach-fixing after
solution storage with time

Test Organic Residual| Color Precipi-
No. acid which silver repro- |tation *
No. forms pH |amount duction | (days)
ferric per-
complex centage
salt

9-51
(Compara— 22- 1 8.0 3.4 100 30
tive)
9-52
(Compara- 22—~ 2 7.5 1.7 100 28
tive)
9-53 :
(Compara- 22- 3 7.0 1.5 100 27
tive)
- 9-54
(Compara- 22- 4 6.8 0.9 100 19
tive)
9-55 Exemplary
(Compara- 22- 5| compound 6.7 0.7 99 16
tive No. I -1

9-56 (0.25 mol/
(Compara- | 22- 6] 1lit.) 6.5 0.3 g9 15
tive)
9-57 :
(Compara- 22— 7 5.0 0.3 99 10
tive)
9-58
(Compara- 22- 8 4.0 0.3 95 8
tive)
9-59
(Compara- 22- 9 3.0 0.3 91 6
tive)
9-60
(Compara- 22-10 2.0 0.2 87 5
tive)

9-61 '
(Compara- 23- 1 . 8.0 3.5 100 29
tive)
9-62
(Compara- 23- 2 7.5 1.9 100 28
tive)
9-63
(Compara- 23- 3 7.0 1.4 100 27
tive)
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Table 15 (Cont.)
Bleach fixing Bleach-fixing after
solution storage with time
Test Organic Residual| Color |[Precipi-
No. acid which silver repro- |tation *
No. |forms PH |amount |duction|(days)
ferric per-
complex centage
salt
9-64
(Present 23~ 4|Exemplary (6.8 0.8 100 23
invention) compound
9-65 No. I - 1
(Present 23- 5{(0.15 mol/|6.7 0.8 100 23
invention) lit.)
9-66
(Present 23- 6|Exemplary [|6.5 0.4 99 21
invention) compound
9-67 No. VI - 3
(Present 23- 7/(0.10 mel/{5.0 0.4 99 21
invention) lit.)
9-68
(Present 23- 8 4.0 0.3 94 20
invention)
9-69
(Present 23- 9 3.0 0.3 90 14
invention)
9-70
(Compara- 23-10 2.0 0.3 86 7
tive)
9-71
(Compara~ 24— 1 8.0 3.5 100 29
tive)
9-72
(Compara- 24~ 2|Exemplary [7.5 1.8 100 28
tive) compound
9-73 No. I - 1
(Compara- 24- 31(0.15 mol/|7.0 1.6 100 28
tive) lit.)
9-74
(Present 24~ 4|Exemplary |6.8 0.9 100 27
invention) compound
9-75 No. VI - 7
(Present 24- 5((0.10 mol/{6.7 0.8 100 26
invention) lit.)
9-76 ’ ;
(Present 24- 6 6.5 0.4 99 26 i
invention) }
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Table 15 (Cont.)

Bleach fixing

Bleach-fixing after

soclution storage with time
Test Organic Residual| Color Precipi-
No. acid which silver repro- |tation *
No. |(forms pH |amount ductionj (days)
ferric per-
complex centage
salt
9-77 Exemplary
(Present 24~ 7 |compound 5.0 0.4 839 26
invention) No. I -1
9-78 (0.15 mol/
(Present 24- 8| 1lit.) 4.0 0.4 95 25
invention)
9-79 Exemplary
(Present 24- 9 |compound 3.0 0.3 91 18
invention) No. VI - 7
-840 (0.10 mol/
(Compara- 24-10| 1it.) 2.0 0.3 87 9
tive)

*

Indicated in terms of the days elapsing before the

precipitation occurred.

[
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As will be clear from Table 15, it is understood that the
combined use of the bleaching agents of General Formula
(IY and of at least one selectad from General Formulas

(IV) to (VII) can achieve the effect of improving the
5 shelf stability in the pH range of 3.0 to 6.8, and good

results can be obtained particularly at pH 4.0 to pH 6.7,
more particularly at pH 5.0 to 6.5.

(Experiment 3)

10
Using bleach-fixing solutions Nos. 19-4 and 20-4 used in
Experiment 1, the experiments same as in Experiment 2 were
repeated. Here, however, the concentration of the organic
acid ferric complex salt and the organic acid ferric

15 complex salt to be used in combination were varied as
shown in Table 16, and the pH was adjusted to 6.0.

Results obtained are shown together in Table 16.
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As will be clear from Table 16, it is understood that only
the combination of the organic acid ferric complex salts
of this invention can show good desilvering performance,
color reproduction performance and shelf stability. It is
also understood that there can be exhibited higher effect
of improving the shelf stability particularly in the
combination of I-1 with VI-3 or VI-7, the combination of
I-2 with VI-3 or VI-7, and the combination of I-3 with
VI-3 or VI-7, and preferred are the combination of I-1
with VI-7 and the combination of I-2 with VI-7.

(Experiment 4)

Using bleach-fixing solution No. 19-4 used in Experiment
1, the tests same as in Experiment 2 were repeated. Here,
however, the composition of the organic acid ferric
complex salt was varied as shown in Table 17, and the pH

was adjusted to 5.5

Results obtained ars shown together in Table 17.

Oy
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As will be clear from Table 17, it is understood that
substantially good results can be obtained when the ferric
complex salt of organic acid VI-7 is used in the range of
1l mol % to 95 mol %, and goods results for all the
desilvering, color reproduction and storage performances
can be obtained particularly when it is used in the range
of 5 mol ¥ to 90 mol %, more particularly 10 mol % to 80
mol %.

It is seen from the results in the above Experiment 1 to
Experiment 4 that the bleach-fixing solutions according to
this invention, in other words, the bleach-fixing
solutions having the pH ranging between 3.0 and 6.8,
containing a ferric complex salt having a ligand
comprising a compound represented by General Formula (I),
and further containing a ferric complex salt having a
ligand comprising at least one compound selected from the
compounds represented respectively by General Formulas of
General Formulas (IV) to (VII) can have a good desilvering
performance particularly even after storage with time, can
favorably prevent color reproduction inferiority from
being occurred, and can have good shelf stability. In
addition, the bleach-fixing solutions of this invention

had no ammcniacal odor at all.

Examplé 10

Using bleach-fixing solutions Nos. 19-1 to 19-10, Nos.
20-1 to 20-10 and Nos. 21-1 to 21-10 employed in
Experiment 1 of Example 9, the experiments same as in
Experiment 2 of Example 9 were repeated. Here, however,
the proportion of the two types of ferric complex salts
used in combination was not changed, but the concentration
of the ferric complex salt was varied as shown in Table
18, and the pH was adjusted to 5.0. Results obtained are

shown together in Table 18.
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As will be clear from Table 18, among the bleach-fixing
solutions of this invention, particularly those having the
content of bleaching agent in the range of 0.02 mol/lit.

to 1.30 mol/lit., preferably 0.10 to 1.20 mol/lit., and
more preferably 0.20 to 0.8 mol/lit., are seen to be good
bleach-fixing solutions that can have high desilvering and
color reproduction performances and may not be sulfidized

for a long period even if they are stored with time.

Example 11

Using bleach-fixing solutions Nos. 17-1, 19-4, 20-4 and
21-4 used in Experiment 1 of Example 9, the experiments
same as in Experiment 1 of Example 9 were repeated. Here,
however, the concentration of the ferric complex salt was
controlled as shown in Table 19 below, and the pH of the
bleach-fixing solutions was adjusted to 6.0.

After storage with time, evaluation on the desilvering
performance was carried out in the same manner as in
Experiment 1 of Example 9. Results obtained are shown in
Table 19.

The samples having been processed were also subjected to
bleaching and fixing according to the CNK-4 standard
processing (color negative processing by Konishiroku Photo
Industry Co., Ltd.), and, after the residual silver was
perfactly removed by carrying out bleaching and fixing,
transmission density of magenta dyes was measured. The

value obtained was designated as D Next, after color

developing was carried out in the géme manner as in
Experiment 1 of Example 9, the transmission density of
magenta dyes of the samples subjected to bleaching and
fixing according to the CNK-4 standard processing was
measured, and the resulting value was designated as Dg,-

The difference between DRl and Dpy was determined (4Dg) to
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evaluate the magenta stain.
together in Table 19.

Results obtained are shown

(%h

i)

B3
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As will be clear from Table 19, in the comparative
oleach~-fixing solutions, the addition of KI can make small
the magenta stain, but the desilvering performance is
greatly lowered. However, in the bleach-fixing solutions
of this invention, not only the addition of KI can
suppress the magenta stain to a lower level, but also the
desilvering performance is only slightly lowered to obtain

good results.

Example 12

Bleach-fixing solutions Nos. 17-21 to 17-26 and Nos. 19-31
to 19-36 were prepared in the same mannef as in Experiment
1 of Example 9 except that, in bleach-fixing solutions No.
17-1 and No. 19-1 prepared in Experiment 1 of Example 9,
the pH was adjusted to 6.0 and the bleaching accelerator
was added as shown in Table 20 below.

Using the bleach-fixing solutions thus obtained,
evaluation was carried out in the same manner as in
Experiment 2 of Example 9 except that the bleach-fixing
time 4 minutes 20 seconds in Experiment 1 was set to 3
minutes 13 seconds.

Results obtained are shown in Table 20.
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As will be clear from Table 20, in the case the bleach
accelerator is added, the bleach-fixing solutions of this
invention can maintain good effect in any of the
desilvering performance, color reproduction performance
and shelf stability even when stored, even if the
bleach-fixing time is shortened. 1In contrast thereto, the
bleach-fixing solutions outside this invention, which can
be effective for any of the performances observed
immediately after the solutions were prepared, result in
further deterioration of the desilvering performance,
color reproduction performance and shelf stability when
they are stored.
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Claims:

1. A bleach-fixing solution for processing a
light-sensitive silver haliae photographic material for
photographing, wherein said solution has the pH ranging
between 3.0 and 6.8, contains a ferric complex salt having

a ligand comprising a compound represented by General

o

Formula (I) shown below, and further contain at least one

of;

¥

i) at least one compound selected from the compounds
represented respectively by General Formula (II) and
General Formula (III) shown below;

ii) a polymer having a unit of a pyrrolidone nucleus
in the molecular structure; and

iii) a ferric complex salt having a ligand
comprising at least one compound selected from the
compounds represented respectively by General Formulas
(IV) to (VII),

General Formula (I):
HOOCCH

.CH,COOHE

2. 2
L Al L Y

/N =CH)—gT—CH 55— CH, 3 N\
HOOCCH, 1 CH,COOH

wherein Rl represents a hydrogen atom or an alkyl

group having 1 to 3 carbon atoms; and ny, n and ng

2
each represent an integer of 0 to 3, provided that

the sum of n;, N, and n, is an integer of 2 to 4 and

the total sum of the carbon atoms in

L hY R \ e A
AY CH2 Inl‘ \ C’:H lnz \ CHZ In3
Ry
is 3 or more,
General Formula (II):
%2
SO3M
wherein R, and R3 represents a hydrogen atom or an

alkyl group having 1 to 8 carbon atoms; and M

[5 Y

%
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represents an alkali metal atom or an ammonium
group,

General Formula (III):

OH ?H
!
5 R4-C|: < CH2 n CI—RS

wherein Ry and Re each represent a hydrogen atom or
an alkyl group having 1 to 8 carbon atoms; M
represents an alkali metal atom or an ammonium
10 group; and n represents an integer of 0 to 6,
General Formula (IV):
//(CHZ)n4COOH

N

‘ (CHz)nSCOOH
15 wherein R, represents an alkyl group having 1 to 5

carbon atoms, a hydroxyl-substituted alkyl group
having 1 to 5 carbon atoms, or ——CH,) cCOOH; and
Ny, Dy and ne each represents an integer of 1 or 2,

RZ—N

General Formula (V):

20
HOOCCHZ\\ /,CH2COOH
HOOCCH2 CH CHZCOOH

wherein n- and ng each represent an integer of 0 to

3, and Ng represents an integer of 1 to 3, provided

25 that the sum of n7; ng and ng is 2 or more,
General Formula (VI):
R3\ R7 Rg ®o f10 Ry
N—(—-CH—CH—N—-}TZ—CH—CH—N\
l i

HOOC (CH

H C(I )nlO CHZCOOH (?H)nllCOOH
30 RS R6

wherein R; and R, each represent a hydrogen atom, a
hydroxyl-substituted alkyl group having 1 to 3
carbon atoms, or a carboxyl-substituted alkyl group
having 1 or 2 carbon atoms; Ry and Ry €ach represent

35 a hydrogen atom or a hydroxyl-substituted phenyl
group; R4, Rg, Rg and Ryj, each represent a hydrogen
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atom or a hydroxyl-substituted alkyl group having 1
to 3 carbon atoms, provided that R4, Rgr Rg and Rjg
each may combine to form a ring having 5 to 8 carbon
atoms; n;, and nyj each represent an integer of 1 to
3; and np, represents an integer of 0 to 4,

General Formula (VII):
HOOCCH2 .
-N
//N—+—CH2CH20—+EI3—CH20H2 N
HOOCCH, CH,CO0H
wherein nyg represents an integer of 1 to 8.

CH,COOH

2]

£

2. The bleach-fixing solution according to Claim 1,
wherein Ry of General Formula (I) is a hydrogen atom and

the total sum of the carbon atoms in

=CHy = CH—y——CH,y 3 is 3.

Ry

3. The bleach-fixing solution according to Claim 1,
wherein the solution has the pH value ranging between 4.0

and 6.7.

4. The bleach-fixing solution according to Claim 3,
wherein the solution has the pH value ranging between 5.0
and 6.5.

5. " The bleach-fixing solution according to Claim 1,
wherein the ferric complex salt is contained in the range
of 0.02 to 1.30 mol/lit.

6. The bleach-fixing solution according to Claim 1,
wherein the compound represented by General Formula (I) is
at least one compound represented by the following

formulae:

[

-y
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I-1
HOOCCHz _CHz COOH
N=<CHa2 ’)TN\
HOOCCH” CH2 COOH
I-2
HOQCCH: _CHz COOH
N<tCH2 ')'TN\
HOOCCH2”~ CH2 COOH
I-3 |
HOOCCHz_ _CHz COOH
N—=CHz2 -CH—N\
HOOCCH:” Lu, CHz COOH
7. The bleach-fixing solution according to Claim 1,

wherein the sulfite is ammonium sulfite, sodium sulfite,

potassium sulfite, sodium hydrogensulfite, potassium

hydrogensulfite or sodium metabisulfite.

8. The bleach-fixing sclution according tc Claim 1,

wherein the alkyl group represented by R2 and R

of

General Formula (II) is a hydrogen atom or an alkyl

having 1 to 4 carbon atoms.

9. The bleach-£fixing solution according to Claim

wherein the alkyl group represented by Ry and Ry
General Formula (III) is an alkyl group having 1

carbon atoms and n represents an integer of 1 to

of

cO
4.

10. The bleach-fixing solution according to Claim

wherein the compound selected from the compounds

of

group

1,

General Formula (II) and (III) is contained in an amount

of 0.01 to 2 mol/lit.
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11. The bleach-fixing solution according to Claim 1,
wherein the polymer having a unit of a pyrrolidone nucleus

has an average molecular weight of 500 to 800,000.

12. The bleach-fixing solution according to Claim 1,
wherein tﬁe polymer having a unit of a pyrrolidone nucleus
is contained in an amount of 0.1 to 100 g per one liter of
the bleach-fixing solution.

13. The bleach-fixing solution according to Claim 1,

wherein, when the bleach-fixing solution contains the

~ polymer having a unit of a pyrrolidone nucleus, the

15

20

25

30

bleach~-fixing solution further contains a sulfite or
sulfite releasable compound in an amount of 1 x 101

mol/lit.

14. The bleach-fixing solution according to Claim 1,
wherein the ferric complex salt having a ligand comprising
at least one compound selected from the compounds
represented respectively by General Formulas (IV) to (VII)
is contained in an amount of 1 to 95 mol % based on the
total amount of said ferric complex salt and the ferric
complex salt having a ligand cemprising a compound
represented by General Formula (I).

15. The bleach-fixing solution according to Claim 1, the
ferric complex salt having a ligand comprising the
compound represented by General Formula (I) and that
having a ligand comprising at least one compound selected
from the compounds represented respectively by General
Formulas (IV) to (VII) is contaihed in the range of 0.02
to 1.30 mol/lit., in the total amount of them.

16. The bleach-fixing solution according to Claim 1,

wherein the bleach-fixing solution further contains at

(™

i)

o
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least one bleaching accelerator selected from the
compounds represented by General Formulas (A-I) to (A-IV)

shown below:

General Formula (A-I):

Qi
! C"S Rl

wherein, Ql represents a group of atoms necessary for the
formation of a nitrogen-containing heterocyclic ring
(including those condensed with a saturated or unsaturated

ring of 5 or 6 members); Rl represents a hydrogen atom, an
alkali metal atom,

N

or an alkyl group, provided that Q' have the same meaning

as defined for Qq-

General Formula (A-II):

R: \
\ \
/N—%

Ra X M1

wherein, R2 and Ry each represent a hydrogen atom, an
alkyl group having 1 to 6 carbon atoms, a hydroxyl groupo,
a carboxyl group, an amino group, an acyl group having 1
to 3 carbon atoms, an aryl group or an alkenyl group; A

represents a group of;

R R R
/ / /
—C—N —(CH;)n,—C—=N —(S)m,—C—N
N N N\
X" R™, X’ R™, X" R’
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R R
/ /
"’(S)mz“(CHz)na—C“N —(S)mz-(CHz)ﬂ+“N
Il N AN
X’ R, R
R R
/7
—(S)'m,,,'—N - _<NH)n5“(CHz)ms"(NH)HE—C-N
N N
R’ ? X’ R .

10

13 or a heterocyclic residual group with a valence of ny
(including those condensed with an unsaturated ring of 5
or 6 members); and X represents =S, =0 or =NR"; where, R
and R' each have the same meaning as R2 and R3, X' have
the same meaning as X; Z represents a hydrogen atom, an
20 alkali metal atom, an ammonium group, an amino group, a
nitrogen-containing heterocyclic group, an alkyl group or
Ry
-S~-B-Y ; M represents a divalent metal atom;
N g
Rs
25 R" represents a hydrogen atom, an alkyl group having 1 to
6 carbon atoms, a cycloalkyl group, an aryl group, a
heterocyclic residual group (including those condensed
with an unsaturated ring of 5 or 6 members) or an amino
group; and n; to ne and m; to mg cach reprasent an integer
30 of 1 to 6; B represents an alkylene group having 1 to 6
carbon atoms; Y represents —N(: or -CH::, R4 and R each
have the same meaning as R, and R, provided that Ry, and
R5 each may represent -B-SZ, or R and R', R2 and R3, and
R, and Rg each may combine to Eorm a ring; the compound

35 represented by General Formula (A-II) may include

)

!

(Y]
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campounds of enol form and salts thereof,

General Formula (A-III):

N -
Y'l-'(Bl'_:Si?:'bl
/
R
wherein, R6 and R7 each represent a hydrogen atom, an
alkyl group having 1 to 6 carbon atoms, a hydroxyl group,

a carboxyl group, an amino group, an acyl group having 1

to 3 carbon atoms, an aryl group, an alkenyl group or
-Bl-S—Zl, provided that Rg and R, may combine to form a
ring, ¥, represents ::N- or ~CH-; By represents an
alkylene group having 1 to 6 carbon atoms; Zl represents a
hydrogen atom, an alkali metal atom, an ammonium group, an
amino group, a nitrogen-containing heterocyclic residual
group, Or |

R
6
-S-By-Y; ; and n-, represents an integer of 1 to 6,
\\R
5
General Formula (IV):
R R
| l
Rq —N—BZ—AT'—BJ“'I\{I—R}I
‘ l
(H)x (H)y
(G’ )z

wherein, Ar represents a divalent arylene group or a
divalent organic group comprising the combination of an
arvl group with an oxygen atom and/or an alkylene group;
32 and B3 each represent a lower alkylene group; Rgr Rgr
Rip and Ry; each represent a hydroxyl-substituted lower
alkyl group; and x and y each represent 0 or 1; G'

represents an anion; and z represents 0, 1 or 2.

17. The bleach-fixing solution according to Claim 17,

wherein the blearching accelerator is contained in an
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amount of 0.01 to 100 g per liter of the bleach-fixing

solution.

18. A method for processing a light sensitive silver
halide photographic material for photographing, which
comprises carrying out the processing by using a
bleach~-fixing solution having the pH ranging between 3.0
and 6.8, containing a ferric complex salt having a ligand
comprising a compound represented by General Formula (I)
shown below, and further containing at least one of;

- 1) at least one compound selected from the compounds
represented respectively by General Formula (II) and
General Formula (III) shown below;

ii) a polymer having a unit of a pyrrolidone nucleus
in the molecular structure; and

iii) a ferric complex salt having a ligand
comprising at least one compound selected from the
compounds represented respectively by General Formulas
(IV) to (VII),
General Formula (I):

HOOCCH, s CH,COOH

2

//N CH, )an%—$H 5 CH,,— 53 \
HOOCCH, Ry CH,COOH
wherein Rl represents a hydrogen atom or a lowar
alkyl group; and N3, n, and n5 each represent an
integer of 0 to 3, provided that the sum of ny, N,
and n, is an integer of 2 to 4 and the total sum of

the carbon atoms in

—+—CH2 T ?H T CHy— 3
R1
is 3 or more,
General Formula (II):
.
R3—§—OH
SOBM -

wherein R, and R represents a hydrogen atom or an

(2

(me»
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alkyl group having 1 to 8 carbon atoms; and M
represents an alkali metal atom or an ammonium

group,
General Formula (III):
5 OH OH
!
SO3M SO3M
wherein Ry and Rg each represent a hydrogen atom or
J an alkyl group having 1 to 8 carbon atoms; M
1Q : represents an alkali metal atom or an ammonium
} group; and n represents an integer of 0 to 6,
"- General Formula (IV):
(CHZ)n4COOH
R~-N
2
15 N

(CH,),5CO0H
wherein R, represents an alkyl group having 1 to 5_
carbon atoms, a hydroxyl-substituted alkyl group
having 1 to 5 carbon atoms, or ——CH,) COOH; and
Ny, Ng and ne each represents an integer of 1 or 2,
20 General Formula (V):
HOOCCH2 /,CHZCOOH

A 4 A L hY
N—+~CH2 T 9H Y vvCH2 29 N\\

HOOCCH2// OH CH,COOH

wherein no and ng each represent an integer of 0 to

25 3, and ng represents an integer of 1 to 3, provided

that the sum of n,, ng and Ny is 2 or more,
General Formula (VI):

"3 R} Re Rg Rig Ry
s //N—+—CH—CH—§-+ET§-CH~CH—N
3 ~
30 HOOC (CH) . CH,COOH (CH) 11 COOH
Rs Rg

wherein R; and R, each represent a hydrogen atom, a

hydroxyl-substituted alkyl group having 1 to 3

33 carbon atoms, or a carboxyl-substituted alkyl group
having 1 or 2 carbon atoms; Ry and Rg each represent
a hydrogen atom or a hydroxyl-substituted phenyl
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group; Ry, Rg, R9 and Ry each represent a hydrogen
atom or a hydroxyl-substituted alkyl group having 1
ta 3 carbon atoms, provided that R4, Rg, Rg and Rjg
each may combine to form a ring having 5 to 8 carbon
5 atoms; n;, and n;; each represent an integer of 1 to
3; and ni, represents an integer of 0 to 4,
General Formula (VII):

HOOCCE CH,COOH

N -
N——CH,CH,0—717CH,CH; N\\

10 HOOCCHZ// CH,COOH

wherein ny3 represents an integer of 1 to 8.

2
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