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TERIAL AND PROCESSING METHOD

BACKGROUND OF THE INVENTION

This invention relates to a color developing solution for a light-sensitive silver halide color photographic
material and a processing method using the same, more specifically, it relates to a color developing
solution for a light-sensitive silver halide color photographic material capable of obtaining stable photo-
graphic characteristics even when a sulfite concentration of the color developing solution is low and
overcome the problems of generation of contamination caused at a transport lack in a color developing
processing tank or a roller portion, and a processing method using the same.

Processings of a light-sensitive material basically comprise two steps of color developing and desil-
vering, and the desilvering comprises a bleaching and a fixing step or a bleach-fixing step. As the additional
processing steps, a linsing processing, stabilizing processing, etc. may be added.

In color developing, silver halide developed becomes silver by reduction and simultaneously an
aromatic primary amine developing agent oxidized reacts with a coupler to form a dye. In this procedure, a
halide ion generated by reduction of the silver halide is dissolved in a developing solution and accumulated
therein. In addition, a component such as a restrainer contained in a light-sensitive silver halide photo-
graphic material is also dissolved and accumulated in the color developing solution. In the desilvering step,
silver generated by developing is bleached by an oxidizing agent, and all the silver saits are removed away
from the light-sensitive photographic material by a fixing agent as a soluble silver salt. A one-bath bleach-
fixing processing step in which the bleaching step and the fixing step are carried out simultaneously has
also been known.

In a color developing solution, a development inhibiting substance is accumulated in a developing
solution by effecting developing processing of a light-sensitive photographic material as mentioned above.
On the other hand, a color developing agent and benzyl alcohol are consumed or brought off by
accumulating in the light-sensitive photographic material o be processed whereby concentrations of these
components are gradually lowered. Accordingly, in the developing processing method in which a large
amount of light-sensitive silver halide photographic material is continuously processed by using an
automatic developing machine, it is required to have a means for maintaining components of a color
developing solution in a constant concentration range in order to avoid fluctuation of development finished
characteristics due to change in concenirations of the components. As such a means, a method of
replenishing a replenishing solution in order o replenish lacked components and to dilute unnecessary
components increased is generally employed. According to replenishing the replenishing solution, a large
amount of overflow is necessarily generated and disposed, so that this method becomes great problems in
view of economic and pollution. Therefore, in recent years, in order fo decrease the above mentioned
overflow solution, there have been proposed a regenerating method of a developing solution by an ion
exchange resin method or an electrodialysis method, a concenirated less-replenishing method, or the
method in which a regenerating agent is added to the overflow solution and the resulting solution is used
again as a replenishing solution, and have been practiced. ’

Regeneration of a developing solution is carried out by removing a bromide which is an unnecessary
accumulated component and replenishing a lacked component. However, this method (the ion exchange
resin method and the elecirodialysis method) has a defect that developing processing characteristics of the
light-sensitive material are lost unless the composition of a developing solution should be determined by a
chemical analysis and made constant, thus, it is substantially impossible to introduce the method in a small-
sized photofinishing laboratory or mini-laboratory not having specific skill since complicated controls thereof
are required.

Further, while the method in which an overflow solution is regenerated and used as a replenishing
solution by adding a regenerating agent requires no specific skill, but a space for a stock tank and the like
is required and it has a defect that the method is complicated for the photofinishing laboratory, whereby it is
extremely difficult to introduce the method in a mini-laboratory. To the contrary, it can be said that the
concentrated less-replenishing method is a particularly suitable method for a small-sized laboratory since a
novel device is not specifically required and processing controls are easy. However, this method also has
some defects. For example, accompanying with less-replenishing, dissolved-out materials from a light-
sensitive material into a developing solution are accumulated with a great extent and a decomposed product
of components in the color developing solution due to air oxidation is also accumulated with a large amount.
Under such conditions, when developing processing is discontinuously carried out for a long period of time
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in a small-sized laboratory such as mini-laboratory in which processed amount is small, contamination at a
rack or roller portion in the color developing processing tank of an automatic developing machine is
generated so that a trouble of contaminating a light-sensitive material to be processed by the contamination
is generated.

Also, a photofinishing laboratory propagandizing short time processing (one hour finishing) or so-called
"One Hour Photo" has spread and this tendency is becoming more remarkable in recent years. Thus, a
color paper containing a high content of silver chloride which is excellent in developing processing
characteristics has been spread. However, in the color developing solution for processing the color paper
mainly containing silver chloride, a large amount of sulfite cannot be added. In such a processing system
containing a little amount of sulfite, contamination due to powder like material precipitated on a rack or roller
portion in the color developing processing tank of an automatic developing machine becomes more marked
and further a light-sensitive material is contaminated when continuous processing is carried out, particularly
in a color printing material, it has been found that there is the problem that a white ground is colored and
commercial value thereof is markedly lowered.

To the problems as mentioned above, there has been proposed a method in which a specific water-
soluble surfactant is added to a color developing solution whereby contamination at a rack and roller portion
in the color developing processing tank of an automatic developing machine is prevented as described in
Japanese Provisional Patent Publications No. 42154/1987 and No. 42155/1987. However, when an amount
of the surfactant added to the color developing solution is a little, a part of a material having a hydrophobic
portion is oriented and adhered to the interface such as the rack or roller surface so that contamination due
to deposition or adhering of powder-like material to the rack or roller cannot sufficiently be prevented, and
further, when a concentration of sulfite is low, it becomes more difficult to prevent contamination of the rack
or roller. Moreover, the method is indeed insufficient against deterioration of a white ground at continuous
processing, and when a sulfite concentration is low, it is further insufficient.

Also, during continuous processing, as a method of preventing deterioration of a white ground
particularly when processed with a color developing solution with low sulfite concentration, there have been
disclosed a method of using an alkanolamine as described in Japanese Provisional Patent Publication No.
250444/1987, a method of using a dialkylhydroxylamine as described in Japanese Provisional Patent
Publication No. 32547/1988 and a method of using a hydrazine derivative as described in Japanese
Provisional Patent Publication No. 48548/1988. However, either of the methods does not have drastic effect
and there are problems that one of which is insufficient in preventing deterioration at a white ground, or
limited in a used amount because bad effect is caused in photographic performances so that effects are
insufficient, or sludge is generated.

SUMMARY OF THE INVENTION

Accordingly, objects of the present invention is firstly to provide a color developing solution which is
capable of effecting rapid processing and can provide stable photographic performances and a processing
method, and secondly to provide a color developing solution which causes less contamination due to
deposition or adhesion of powder-like material (sludge) to a rack or a roller whereby causing less
contamination of a light-sensitive material and a processing method.

The present inventors have intensively studied to accomplish the above objects and as the results, they
have completed the present invention.

That is, a color developing solution for a light-sensitive silver halide color photographic material
according to the present invention comprises a sulfite concentration of 1.0 x 1073 mole or less per liter of
the color developing solution and containing 0.5 g/l to 20 g/l of a water-soluble surfactant.

As a preferred embodiment of the color developing solution for a light-sensitive silver halide color
photographic material according to the present invention, said water-soluble surfactant is a nonionic
surfactant and/or an anionic surfactant, and as the other preferred embodiment of the present invention, said
water-soluble surfactant is contained in an amount of 1.0 g fo 15 g per liter of the color developing solution.
Further, more preferred embodiment of the present invention comprises containing a surfactant represented
by the following formula (l):

RIX(E")11-(E:)mi-(E3)n-R2 ()
wherein R! represents a hydrogen atom, an aliphatic group or an acyl group, R? represents a hydrogen

atom or an aliphatic group, E' represents ethylene oxide, E? represents propylene oxide, E® represents
ethylene oxide, X represents an oxygen atom or a -R3N- group where R3 represents an aliphatic group, a
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hydrogen atom or (E'),~(E?)mz-(E®)a2-R*, where R4 represents a hydrogen atom or an aliphatic group, and
11, 12, ml, m2, n1 and n2 each represent a value of 0 to 300.

Also, a processing method of a light-sensitive silver halide color photographic material according to the
present invention comprises processing the light-sensitive silver halide color photographic material with a
color developing solution after imagewise exposure, the improvement wherein said color developing solution
contains 1.0 x 10~2 mole or less of a sulfite per liter of the color developing solution and contains 0.5 to 20
g/t of a water-soluble surfactant. Further, as the preferred embodimenis of the present invention, said
water-soluble surfactant is contained in an amount of 1.0 g to 15 g per liter of the color developing solution
and said surfactant contains the surfactant represented by the above formula (I). Moreover, it is preferred
that a replenishing amount of said color developing solution is 120 ml or less per 1 m2 of the light-sensitive
silver halide color photographic material.

That is, in the present invention, by using a remarkably large amount of a water-soluble surfactant than
the amount conventionally and commonly used in the color developing solution, stain at unexposed portion
or deposition of precipitates to a roller or lack during continuous processing which are likely generated in
the color developing solution containing a low concentration of a sulfite can be prevented, which fact is
entirely unexpected.

As described above, it has been known to use a water-soluble surfactant in a color developing solution,
and in a color developing solution with high sulfite concentration, it has been practically sufficient with
addition of a small amount of a water-soluble surfactant while it is insufficient and only a small amount
thereof must be used in practical. That is, in a processing solution with a high sulfite concentration,
prevention of oxidation of a color developing agent or reduction of a dye or a sensitizing dye can be carried
out relatively smoothly so that deterioration of a color developing solution itself or the aforesaid problems
which can be considered based on dissolved materials from a light-sensitive material are reduced. Also, in
the conventional light-sensitive silver halide photographic material using an emulsion composed mainly of
silver bromide, when a large amount of a surfactant is used, serious effects are caused in the photographic
performances so that an amount to be used must be limited. However, in the case of using an emulsion
composed mainly of silver chloride for rapid processing, an amount of a sulfite is depressed with a small
amount which does not affect to developability. In such a developing solution with a low sulfite concentra-
tion, the above problems become more marked but by using a water-soluble surfactant with a high
conceniration, it has been found that the above problems have been solved and yet in the case of an
emulsion composed mainly of silver chloride, substantially no effect occurs even when a water-soluble
surfactant is used with a high concentration whereby accomplishing the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

in the following, the present invention is described in more detail.

The water-soluble surfactant herein mentioned in the present specification means the water-soluble,
having two groups of hydrophilic and hydrophobic groups which are opposed to each other in solubility to a
solvent. The water-soluble surfactant is classified into an ionic surfactant and a nonionic surfactant by the
reason that it shows ionic property in an aqueous solution or not, and the ionic surfactant is further
classified into an anionic surfactant, a cationic surfactant and an amphoteric surfactant according to a kind
of ion species at a portion of showing surface activity. Either of these surfactants can be used in order to
accomplish the objects of the present invention and two or more kinds thereof may be used in combination.

In the present invention, as a surfactant to be used other than the compound represented by the
formula (1), there may be mentioned compounds represented by the following formulae (i) to (X) and (XI).

A2-0-(B)m~(C)n-X1 (1

In the formula, Az represents a monovaleni organic group such as an alkyl group having 6 to 50,
preferably 6 to 35 carbon atoms (e.g. each group of hexyl, heptyl, octyl, nonyl, decyl, undecyl or dodecyl)
and an aryl group substituted by an alkyl group having 3 to 35 carbon atoms or by an alkenyl group having
2 to 35 carbon atoms.

As the preferred substituents on the aryl group, there may be mentioned an alkyl group having 1 to 18
carbon atoms (e.g. unsubstituted alkyl group such as methyl, propyl, butyl, pentyl, hexyl, heptyl, octyl,
nonyl, decyl, undecy! and dodecyl), a substituted alkyl group such as benzyl and phenethyl, or an alkenyl
group having 2 to 20 carbon atoms (e.g. unsubstituted alkenyl groups such as oleyl, cetyl and allyl, and
substituted alkenyl groups such as styryl). As the aryl group, there may be mentioned each group of
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phenyl, biphenyl and naphthyl, and preferably a phenyl group. As the position to be substituted on the aryl
group, either of ortho, meta or para may be substituted and plural number of groups may be substituted.
B or C represents ethylene oxide or propylene oxide, or -

=(CH2) n1— (Cl:H)ml" (CH2) A=0O-
OH

where nq{, my and £ each represent 0, 1, 2 or 3.

m and n each represent an integer of 0 to 100.

X4 represents a hydrogen atom, an alkyl group, an aralkyl group or an aryl group, and for example,
there may be mentioned groups as explained in Az.

R1—X-Ly~COOM (III)

In the formula, R' represents an aliphatic group (e.g. a saturated or unsaturated, substituted or
unsubstituted, straight or branched alkyl group), X represents

’COT—
R2

or

—SOZT—
Rr3

(where R2 and R?® each represent a hydrogen atom or the groups defined in R"), 2 is 0 or 1, M represents a
hydrogen atom, an alkali metal (such as Na, K), an ammonium ion, an organic ammonium ion or a
monovalent cation, and L represents an alkylene group.

R1—X~Ly— Y4+ SO3M (IV)

in the formula, R' represents an aliphatic group (e.g. a saturated or unsaturated, substituted or
unsubstituted, straight or branched alkyl group), X represents
-CON~-
22

or

-S0OgN~-
&3

(where R2 and R3 each represent a hydrogen atom or the groups defined in R'), £ and m' are each 0 or 1, L
represents an alkylene group, Y represents an oxygen atom and M represents a hydrogen atom, an alkali
metal (such as Na, K) or a monovalent cation.

A2-0-(CH2CH20),-SOsM (V)
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In the formula, M represents a hydrogen atom, an alkali metal (such as Na, K) or a monovalent cation, n
is 1 to 100, A2 represents a monovalent organic group such as an alkyl group having 6 to 20, preferably 6
to 12 carbon atoms (e.g. each group of hexyl, heptyl, octyl, nonyl, decyl, undecyl and dodecyl), or an aryl
group substituted by an alkyl group having 3 to 20 carbon atoms, and as the substituents, there may be
preferably mentioned an alky! group having 3 to 12 carbon atoms (e.g. each group of propyl, butyl, pentyl,
hexyl, heptyl, octyl, nony!, decyl, undecyl and dodecyl), and as the aryl group, there may be mentioned
each group of phenyl, tolyl, xylyl, biphenyl and naphthyl, preferably a phenyl group or a tolyl group. As the
position of the alkyl group to be bonded on the aryl group, either of ortho, meta or para may be substituted.

§4
RS—TG—A—COOG (VI)
Rg

In the formula, Re, Rs and Rs each represent a substituted or unsubstituted alkyl group, and R+ and Rs,
or Rs and Rs may form a ring, respectively. A represents

—CH}r—

{where n is an integer of 1, 2 or 3).

Ry -I\|1—(-—A“X) n (VII)
(R2)m

In the formula, R has the same meaning as Az in the formula (li), Rz represents a hydrogen atom or an
alkyl group (e.g. a methyl group and an ethyl group), m and n are each 0, 1 or 2, A represents an alky!
group or a substituted or unsubstituted aryl group and X is -COOM or -SOsH where M is a hydrogen atom,
an alkali metal (such as Na, K) or a monovalent cation.

(" |
Re

In the formula, Rs, Rs, Re and Ry each represent a hydrogen atom, a substituted or unsubstituted alkyl
group or a phenyl group, X° represents an anion of a halogen atom, & hydroxyl group, a sulfate group, a
carbonate group, a nitrate group, an acetate group or a p-toluenesulfonate group.

R7-CH-COORg :

In the formula, one of Rs and R; represents a hydrogen atom or an alkyl group and the other
represents a group represented by the formula: -SOsM (where M represents a hydrogen atom, an alkali
metal (such as Na, K) or a monovalent cation), A represents an oxygen atom or a group represented by
the formula: -NRyo- (where Rio represents a hydrogen atom or an alkyl group having 1 to 8 carbon atoms),
and Rs and Re each represent an alkyl group having 4 to 30 carbon atoms, provided that the alkyl group
represented by Rs, Rs or Rio may be substituted by a fluorine atom.
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R14——EZ:;9-—503M (X)
R17

Ris
Rig Rig (XI)

(SO3M)n  (SO3M)p

in the formulae, Ris, Ris, Ris, Ri7 and Ris each represent a hydrogen atom or an alkyl group, M has
the same meaning with M as defined in the formula (il), and n and p are each 0 or an integer of 1 to 4 and
numbers satisfying 1 £n + ps 8.

In the following, exemplary compounds represented by the formulae (I) to (X) and (XI) are enumerated
but the present invention is not limited by these.

{Compounds represented by the formula (1))
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C12H25C00—C2H40¥10-H
CoH19CO00—CoH40%4~H
C12H2sNH—CoH40%10-H
C12HosNH-——tCoH40915-H
HO—+C2H4O+2o—+$HCHzO+s—+C2H4O+zo-H
CHsz
C12H25NHCH2CHoOH
CHoCH20¥10~H
Ci12H25-N
\\CH2CH20+10-H
CH2CH20+5-H

C12H25-N
\CHzCHQO)-s-H
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HO—('CIZHCH20)"1 6
CHs

HO-+$HCH20+16.

CH3

HO—¢ CIIHCHzO')'z 0.

CH3

HO-+$HCH20%30
CHa

HO—(CIZHCHzO F30
CH3

HO—*?HCHzofso.

CH3

HO—(-CIHCHzO-)-35 .

CH3

HO—('C[:HCHzO)-35 .

CHj

HO—+?HCH20+33.

CH3

.4—tCH2CH20)21,6-H

4=—tCH2CH20914.4-H

7=—tCH2CH20%18.2-H

.2—tCH2CH20%26.5-H

.2—tCH2CH20%39,8-H

2—tCH2CH20%159.1~H

3—tCH2CH20%48 . 6—H

3—¢CH2CH20%108.7-H

g—tCH2CH20+34,1—H
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HO—((EHCH20+33 .

CH3

HO—(-(l'lHCHzO-)-3 8
CHj3

HO—('(IZHCHzO-)-33 .

CH3

HO—('(EHCHzO)-zn
CH3

HO—(-CIZHCHzO)-sg
CH3

HO—éClZHCHzO-)-ss
CH3

HO—('?HCH;:O Fse
CHj3

HO—(-C'IHCHzO)-se .

CH3

(Compound represented by the formula (II))

II -1

g—tCH2CH20%¥51,1~H

.8—tCH2CH20%119,3~H

g—$CH2CH20%204.5-E

.4—¢CH2CH20¥41 ., 7-H

.0—¢tCH>CH20%31,7-H

.0—tCH2CH20%49.2-H

.0—tCH2CH20%73.9-H

0—CH2CH20%295.5-H

C12H25-0—+C2H40%19-H

10
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CgH17-0—C3HeOr15—H
CgH19-0—C2H4O¥4-H

C10H21-0—C2H40¥F15-H

CaH174<:::>~O-+C2H40+10—H
C9H19*<:::>FO—+C2H4O+1~H

CeHi3

CeH1i3 0—C2H4O¥F10-H
C9H1s

C7His 0—C3HeO+g—~H
C3H7y

C3H7 O—C2H40¥12-H
C3H7

C12H25*<:::>F0‘+C3HGO+25‘H

CHs3

CgHi7 O-+C2H%o+12-H

11
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C9H194<:::>—O-+C2H40+10-H

CoHig O—C2H40¥4-H
CgHiyg

C12H250—C2H4014—H
CeH130—~C2H4O10-H
CgH170—C2H4015-H
C10H210—C2H4O¥10-H
C12H250—~C2H40%15-H

C14H2900—~<C2H40¥15-H

CgHy 9‘@’0—'“321‘140')'8"1{
C9H19©O—€C2H4O)-20-H
012H25*®'0—(~C2H4 Or15-H
CoHy 9*@0—6CH2CH20~>~13-H

12
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.

C12H25*©~0—(~CH20H20>-20-H
Ci12H2 5-@-0-(CH2C1-120+3-H
C16H33~©0—(CH20H20?-20-H
CH3 (CH2) 7CH=CH (CH2) 7CH2~®-O—(CH2CH20-)—30-H
CgHa QQO—(Cﬂzcazo%zo—H
Ci2H2 5@*0—%1&20!&20)—47-1{
CH3 (CH) 7CH=CH (CH2) 7CH2@o—eCH2cnzo+zo-H
CgHa 9-@0—(CH2CH20-)-3 s—H

@' *Q’O—(Cﬁzcﬂzohs-ﬁ

@-CHz-CHz*@-CHz-CHz-@-O—( CH2CH0%12-H
@»cnz—cnz@—cnz-mz-@-o-fcnzcazon 9-H

13
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C8H17—@—O—(—CH2CH2CH20‘)’14"(CHzCHzO)‘ZO'H

@cnz—CHZQCHZ—CHZ-@o—-ecazcnzo)-m-a

(n) C9H19'®'0—(~CH2$HCH20—%10-H

OH

(n) C9H19-©-0—6CH2CIHCH20-+B-H

oH

(n) CoHy 9-©~O-+CH2<—;HCH20—>'12—H

OE

(n) C8H17~®'O—(CH2CIZHCH20-+10-H

OH

(n) C3H17-@-O—{CHZCIZHCHzo-)-l—(CH2CH20+3—H
OH
(n) CgH1 9-@-0-—(CH2CIJHCH20—)-9—( CH2CH20+1-H
OH
(n) Ci0H21 O—fCHszHCHzO-H-H
CH
CH3

14
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(CH3)3C°0551oﬂ<;;;>—o-+cnz?ncnzo+1O—H

OH
CH34<:::>-0—+CHZCHCH20+1o-a
on

(n) C13H29~0—CH2CH20%5-H
C12H25~-0—CH2CH20¥10~H
C18H37-0—CH2CH20¥F10—-H

(n) C10H21-0—~+CH2CH2094-E

(n) C16H33-0—CHoCH204-H

(n) C12H25-O—(CH2CIIHCH20)'1 o—H
OH

(n)C12H25-O-+CH2?HCH20+2—+CH20H20+8-H
OH

(n) C13Ho7-O0—CH2CH20y~H
(iso) C12H25-®-0—(CH2?HCH20+7-H
OH
CoHig

CoHig O—(-CHz(I?HCHzO-)-l o—H
OH '

15
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-

Clzﬂzs‘QO—(CHzCHzO)‘lz-H
CeH17*<:::>—O-*CH2CH20+15-H

CH3
(n)ceal7<<:::>—o—+éacnzo—+3—+CHZCHzO+15—H

CgHig

CH3

O—tCH2CH20%20-H

Cl6H33ﬂ<::j>-0—+CH2CH20+17—H

CgHig

CH3

O——%CH2CH20+10‘*CHQ?HCH20+2-H
CH

CoHiyg

CHs

secCyHg

O——%CHZ?HCH20+10—*?HCH20¥10'H
OH CH0H

secCqHg

O—~CH2CH2044-H
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(t) C5H11<®-O—(-CH2CH20+3—H
C2H5-®'O—(CH2?HCH20+2-H

OH

@'CHZCHZ'@-O—(CHZCHzo)—g—H
(£)CsHi11
(t)CsHi1 O——(CH2CH20+3—(C'1HCH20*)'2"H
CH3
(t) C4HQ‘®—O—-€CH2CH20-)-5-H
secCsHi1
secCsHi1 O——tCH2CH205-H

-

Q O0—t CHszHCHzO"‘)—( CH2CH20%3~H
OH

I1 - 71
(t) C4H9-®—O——(CH2CI:HCH20)-4—H

OH
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72

73

74

75

76

77

78
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(t)C5H11—*<;;:>——O-—*fHCHzOrz—*CH2CH20rs-H

OH

O—tCHCH20¥2-H

CH3
(t)CsHia
(t)CsH11 O—(CH2$HCH20')-3-H
CHs3
secCsHi1
secCsHj] O—-(CIZHCHZO‘)'Z—('CHQC!ZHCH207-3-H
CHs OH

isoC3H7‘©—O—-(CH2CHzO-)-3-H
secCan—@-O-—(CHZCHzOh;-H
secCsHll—Q—o——(CH2CHzo-}—5—H

(Compounds represented by the formula (lll))
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C12H25-S0O2NHCH2CH2COONa
C12H25CO0Na

C12H25CO0K
C17H33CONHCH2CH2COONa

C17H33CO§-CH2COONa
CH3

C17H33CO§-CH2COOH
CH3

{Compounds represented by the formula (1V))

v -

v -

Iv -

v -

Iv -

1

C12H25803Na
C11H23CONHCH2CH20S03Na
C12H25CONH—~CH2CH20—~S0O3Na
C12H250803Na
C11H23CO0CH2CH (OB) CH20S03Na

C11H23—CO$-C52CH2503Na
CH3

C15H31-COT-CH2CH2$O3Na
CH»CH20H
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C17H35-CON-CH2CH2S03Na

C17H35-CO$-CH2CH2$O3K
CqHg

C11H23—COII\I—CH2503Na
CHz

C15H31-CO¥-CH2CHQSO3Na
CH3z

(Compounds represented by the formula (V))

v -

1

CgH190 (C2H40) 4SO3Na
C10H210 (C2H40) 15S03Na
C9H19‘©'0—(C2H40‘)‘4‘SO3N3
CeH13
CgH13 0—tC2H40—S03Na
CzH7
C3H7 O0—tC2H40%12~-S03Na
CsH7
CoHag

CoHig O0—C2H4044—-SO3Na
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C12H250- (C2H40) 4-SO3Na

(Compounds represented by the formula (V1))

VI

VI

VI

A\

VI

VI

g
CH3—$9——$H——COOS
CH3 Ci4H29

CH3
c18H37-o-cnz-zf®—-cazcooe

CH3

CHz-CH CH20C18H
2 2\ Y, 20018837

/
CHz /N\
N cHy~cHy @ cHoC009
fzﬂs
Cl3H37-O—CHz-l\Ile—-CHzCHzCHzCOOe
C2Hs
7
clzﬂzs—§9—-CH2cooe
CH3
(C2H40) p-H
l
c12H25-§9——CHzcooe

(Compounds represented by the formuia (ViI))

C12H25=-N= (CHoCH2COONa) 2

C17H35sNECH2CH2503Na

VII - 3 c17H35NHCH24<::j>-503Na
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(Compounds represented by the formula (Viil))

VIII

VIII

VIII

VIII

VIII

VIII

VIII

VIII

s
C16H33*§9-CH2-<:::>> c1e
CHs

G
c12H25-§@—c33 cie
CH3
ci
C3H17—$9-CH24<:::> c1e
CHs3
$2H5
c17H35-c0NHCHZCH2—§@-CH24<;;:>
C2Hsg
CH2CH20H

c12H250c52$HCH2-§@-CH3
OH CH»CH20H

e
Cl7H35-CONHCH2CH2-§9—CH2CH20H
CH3

g
C17H35—$9—CH3 c1®

CH3

CH3

i
C12H25-§9-C12H25 c1®

CH3

22

c1®

CH35049
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VIII - 14
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CH3
016H33-§9-CH3
CHsj

o
C18H37-§@-C13H37
CH3

s
c12H25—§@Lc2H5
CH3s

($H2CH20*15-H
C12H25-§@“CH3
(CH2CH20¥15-H

CHz
C18H35-§9-C2H5
éH3
CHj
C18H37-$@-C2H5
CHj
CH3
Ci12H2s CH2—§Q—CH3
éH3
CHs
CoHg
C17H35CONHCH2CH2—$@-C2H5
C2Hs

23
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c1©

c1®

c1®

Br®
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VII
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VIII

17

18

20

21

22

23
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$2H5
C17H33CONHCH2CH2-TQ—CH24<:::> c1©

C2Hg

CH3

|
o—CHZCH2—§®—+CH2+1r-CH3
CHs

OCi2Hz2s

$2Hs
O—CH2CH2—T9-CH2<<:::>

C2Bs

ci1o

c1®

gis
(t)c3H174<:::>-O—CH2CH2-§@—+CH2+1r—CH3
CHj3
s
C12H25—S—CH2-T9—CH3
CHs
CH3
[
C12H25~S—CH2—§@—CH2CHZOH
CH3
CHj

1
C11H23—COOCH2CH2NHCOCH2—we-CH3

24

CHj3

c1®

Bxr®
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>
clezs-b,r@—CHzQ

CHj3

C2Hs

|
C1 sHss—blre-CHzQ

CoHg

CoHpg

1
<C:j>%caz-§e-czﬂs

C2Hs

|
cl3H27—CONH—+CH2+3—§@LCHZ

{Compound represented by the formula (X))

IX -1

IX - 3

?2H5
CH2COOCH2CHCgH;1 3
?HCOOCHz?HC5H13
SO3Na C2Hs

?4H9
?HzCOOCHzCHC5H13
?HCOOCH2$HC5H13
S03K C4Hg

25

CH3

CH3

O

c1©

c1©

c1®©

c1®

$4H9
?HzCOOCHzCHCqu
CHCOOCHz?HC4Hg
SO3Na CqHo

?HzCONHC8H17
?HCOOCH2$HC4H9
SO3Na C2Hsg
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IX - 15
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SO3Na
?HCONHClonl
CH2CO0C1¢H21

CeHi3
CH,CON

CeHi13
?HCOOC3H17
SO3Na

C2Hs
?H2C00C6H12CHCH3
?HCOOCGH12$HCH3
SO3Na C2Hs

?H2C00C3F17
CHCOOCgF17
SO3Na

IX - 6
IX - 8
IX - 10
iX - 12

C5H110COCH2?H—COOC5H11

SO3Na

C8H17OCOCH2?H—COOC3H17

SO3Na

C2H50C2H4OCO?H——?H-COOC2H4OC2H5
CH: SO3Na

26

C4Hg
CH2CON
N\
CqHg
?HCOO?HC4H9
S0O3Na CzHg

?HZCOOC3H17
?HCOOC3H17
SO3Na

?HzCOOCHz*CFzCF2)3H
?HCOOCH2+CF2CF2)3H
SO3Na

CH2-COOCH2-CH-C4Hg
ész

CH-COOCH2-CH-C4Hg

O3Na C2Hs
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IX - 16
C17H350COCH2(IZH-COOC17H35
SO3Na

X - 17
HOCHQCHzOCOCHz?HCOOCquOH
SO3Na

(Compound represented by the formuia (X))

C12H25©SO3Na
nC12H25®-SO3H

(Compound represented by the formula (X))

C12H25803Na

XIi ~ 2 SO3Na

¥I - 3 iC3Hy

Na03S SO3Na

X -1

XI -1
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NaO3S

Na038

NaO3S

28

S0O3Na

SO3Na

S0O3Na

CHs SO3Na

SO3Na
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XI - 10 iC3Hy
iCsHy
iC3Hy
SO3Na
XI - 11 iC3H7 iC3H9y
iC3Hy

SO3Na

An amount of the water-soluble surfactant to be used in the color developing solution of the present
invention is 0.5 to 20 g/, preferably 1.0 to 15 g/L. If it is less than 0.5 g/t, remarkable effect of the present
invention in the color developing solution with low sulfite concentration cannot be expected, while if it
exceeds 20 g, foam will likely caused so that it iS not practical.

Also, the water-soluble surfactant is contained in an amount of 0.5 to 20 g per liter of the color
developing solution and it may be 0.5 to 20 g including the surfactant dissolved out from a light-sensitive
silver halide color photographic material, but in order to accomplish the effect of the present invention as
mentioned above, it is particularly preferred to previously add the above amount in the coior developing
solution. That is, the water-soluble surfactant dissolved out from a light-sensitive material is accumulated in
the color developing solution according to the continuous processing while it is a small amount, but the
effect thereof is markedly different from the case wherein it is previously added in the color developing
solution.

The water-soluble surfactant to be used in the present invention should be contained at least one kind,
but it may be contained 2 or more in combination, in summary, it is sufficient so long as it is contained in
an amount of 0.5 to 20 g per liter of the color developing solution.

Preferred water-soluble surfactant to be used in the present invention is a nonionic surfactant and an
anionic surfactant, and the water-soluble surfactant particularly preferably used in the present invention is
the compound represented by the formula (I) or (Il), most preferably the compound represented by the
formula (1). The compound represented by the formula (1) scarcely affects to developing property and it
shows less foaming property so that it can be used with a large amount. As the results, the effects of the
present invention becomes more marked which is one of the preferred embodiments of the present
invention.

When the cationic surfactant is added in the color developing solution, deposition sometimes occur
during continuous processing, the anionic surfactant is relatively low in solubility and the nonionic surfactant
causes less problems mentioned above.

When an amount of the sulfurous acid (or sulfite) to be used in the present invention is 1 x 1073
mole/liter or less, preferably 0, the effect of the present invention is remarkable.

When a light-sensitive material composed mainly of siiver chloride is processed, the sulfite concentra-
tion is preferably substantially 0 in view of developability, but in order to prevent oxidation of the color
developing solution for making kids, it may be added with a smalf amount of 1.0 x 10=2 molelliter or less.

Also, in order to heighten the effect of the surfactant according to the persent invention, a substance
generally called as a builder can be used in combination. As the builder, there may be mentioned an
inorganic builder represented by carbonates such as sodium carbonate and sodium bicarbonate, silicates
such as sodium metasilicate, sodium orthosilicate and sodium sesquisilicate, and phosphate such as
sodium pyrophosphate, sodium tripolyphosphate and sodium tetraphosphate, and an organic builder
represented by carboxymethyl cellulose, methyl cellulose, hydroxyethyl celiulose and carboxymethyl starch.
Any of the builders may be used, but in oder to accomplish the effect of the present invention, the organic
builder is preferably used. It has been known that a solution containing a surfactant generally foams, but in
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the case of a processing solution for photography, foaming phenomenon causes many inconvenient
problem so that a defoaming agent may be used, if necessary.

In the color developing solution, in place of hydroxylamine which has heretofore been used as a
preservative, an organic preservative such as hydroxylamine derivatives described in Japanese Provisional
Patent Publications No. 146043/1988, No. 146042/1988, No. 146041/1988, No. 146040/ 1988, No.
135938/1988 and No. 118748/1988, hydroxamic acids, hydazides, phenols, a-hydroxyketones, a-
aminoketones, saccharides, monoamines, diamines, quaternary ammonium salts, nitroxy radicals, alcohols,
oximes, diamides and fused ring system amines as described in Japanese Provisional Patent Publication
No. 62639/1989 can be preferably used. Particularly, it is preferred to add the compound represented by
the following formula (A) and hydrazines for rapid processing and deminishing bluing. Also, by employing
the above compounds, precipiration of crystals at the surface of the color developing solution becomes
good and other effects can be accomplished so that it can be mentioned as one of the preferred
embodiments of the present invention.

R
N-OH (A)

In the formula R; and R. each represent an alkyl group or a hydrogen atom, provided that both of Rs
and Rz do not represent hydrogen atoms at the same time. Also, R1 and Rz may be formed a ring
combinedly.

In the formula (A), R+ and Rz each represents an alkyl group or a hydrogen atom both of which are not
hydrogen atoms at the same time, and the alkyl group represented by Ry and Rz may be the same or
different, and an alkyl group having 1 to 3 carbon atom is preferred. The alkyl group of Ry and Rz may
include those having a substituent, and Ry and Rz may be combined to form a ring and also form a
heterocyclic ring such as piperidine or morpholine.

Specific compounds of the hydroxylamine type compound represented by the formula (A) are de-
scribed in U.S. Patents No. 3,287,125, No. 3,293,034 and No. 3,287,124, but preferred exemplary
compounds are set forth below.
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Ri N ‘ on
R2 4 0

Benplary We.| B R:
A-1 -C2Hs -C2Hs
A-2 -CH3 -CH3
A-3 -C3Hi(n) -C3H1(n)
A-14 -CsH7(i) -C3H1(i)
A-5 -CH3 -C2Hs
A-6 -C2Hs -C3H(1)
A-7 -CH3s -C3H7(i)
A-8 -R -C2Hs
A-9 -H -C3H7(n)
A-10 -H -CH3
A-11 -H -C3H7 (i)
A-12 -C2Hs -C2H 40CH 3
A -13 -C2H 40H -C2H 20H
A-14 -C2H:SO03H | -CzHs
A—-15 -C2HsCO0H | -C2HaCOOH
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VAERY
A~-18 HN N-OH
—/ ,
A-17 HOCH2CH N/—\N-OH
N
I\
A-—-18 0 N-0H
/
I\
A-18 CH3:-N N-0H
/
Exemplary
compound No. Ry R2
A -20 -CH3s -C2H20CH3
A —-21 -C2H40CH3 -C,H40CH3
A =22 -C2H40C2Hs | -C2Ha0C 285
A —-23 -C3Hs0CH3 -C3Hs0CH3
A - 24 -C2Hs -C2E40C 85
A —-25 -C3H -C2H40CH3
A — 26 -CH 3 -C2H40C2Hs
A —27 -CH 3 ~-CH,0CH
A -28 -C2Hs -CH20C2Hs
A —28 -CH0CH 3 -CH,0CH 3
A —30 -C2Hs -C2Ha40C3H
A -131 -C3He¢0OC3H7 | ~-C3He¢OC3H7
I\
A —-32 HO-N N-OH
n_/

These compounds are used generally in the form of a free amine, hydrochloride, sulfate, p-toluenesul-
fonate, oxalate, phosphate or acetate.

A concentration of the compound represented by the formula (A) in the color developing solution is
generally 0.2 g/1 to 50 g/, preferably 0.5 g/1 to 30 g/1, more preferably 1 g/% to 15 g/X.

Also, a hydroxylamine conventionally used and the aforesaid organic preservative may be used in
combination with the compound represented by the formula (A), but preferably not using the hydroxylamine
in view of developability.

in the color developing solution according to the present invention, a compound represented by the
following formula is preferably added since air oxidation resistance of the solution can be improved and
even if it is mixed in a bleach-fixing solution, no bad effect occurs.

32



10

15

20

25

30

35

40

45

50

55

EP 0 436 947 A1

R22
R21-N (B)

R23

In the formula, R21 represents a hydroxyalkyl group having 2 to 6 carbon atoms, R22 and R23 each
represent a hydrogen atom, an alkyl group having 1 to & cabron atoms, a hydroxyalky! group having 2 to 6
carbon atoms, a benzyl group or a group represented by

X )
. 7/
-CnqH2n-1-N
AN
Y 1
where ny is an integer of 1 to 6, X' and Y' each represent a hydrogen atom, an alkyl group having 1 to 6

carbon atoms or a hydroxyalkyl group having 2 to 6 carbon atoms.
Preferred specific examples of the compound represented by the above formula (B) are as follows.

B8-1) Ethanolamine
(B-2 Diethanolamine
(B-3) Triethanolamine

(B -4) Di-isopropanclamine

(B -5) 2-Methylaminoethanol
(B - 6) 2-Ethylaminoethanol
B-7) 2-Dimethylaminoethanol
(B -8) 2-Disthylaminoethanot
(B-9) 1-Diethylamino-2-propanol
(B - 10) 3-Diethylamino-1-propanol
(B-11) 3-Dimethylamino-1-propanol
B-12) Isopropylaminoethanol
(B -13) 3-Amino-1-propanol
(B-14)  2-Amino-2-methyl-1,3-propanediol
(B - 15) Ethylenediaminetetraisopropanol
(B -16) Benzyldiethanolamine
B-17) 2-Amino-2-(hydroxymethyl)-1,3-propanediol
The compound represented by the above formula (B) is preferably used in an amount of 1 g to 100 g,
more preferably 2 g to 30 g per liter of the color developing solution in view of prevention of air oxidation.
The color developing agent to be used in the color developing solution of the present invention is
preferably a p-phenylenediamine type compound having a water-soluble group and the water-soluble group
is possesed at least one on an amino group or a benzene nucleus of the p-phenylenediamine compound.
Specific water-soluble group may include: -(CHz)n-CHz2OH, ~(CHz)m-NHSO2-(CHz2)s-CHa,~(CHz)m-0-(CHz)n-
CHg, -(CH2CH20),-CrnHzm+1 (wherein m and n each represent an integer of 0 or more), -COOH group and
-S03H group. '
Exemplary compounds of the color developing agent to be preferably used in the present invention are
enumerated below.

{Color developing agent)
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CeHs C.H.NHSO.CH,

N/
N
: CHs
NH.

C.H C.H.0H
“\N/

QL

| H
NH,

C:Hs C:H.0H

N/
N
: Cha
NH,

C2H5 CZH&OCHS

N/
N
1 ) 2
: CHs
NH, |

34
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Csz\N/CoﬂqSOaH

CHa
NH.

CHs\}(/CzH¢OH

NH.

HOH¢Cz\\//CzH¢OH

C¢He\\//C¢HaSOaH

35

¢ HzSO¢

« — H.S80.
2

* HzSO+

s T HzSO4
2
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(A-19)
C/.Ha CsHaSOsH :
1
¢ HzSO4
© 2
(A-10)
H CH COOH
(A-1D
C.H (CH CH.0) .CH,
<l : ZCHa—Q- S0 4
(A-12)
C.H (CH CH.0)+CH,

Q\ - 2 CHs—Q—SO:sH
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(A-13)
CaHs //(CHzCHzO)aczﬂs

N
.y cm-@— 505

N

CHa

0

NH.

(A-14)
C:Hs (CH2CH.0)2C.Hs

N/
- 2 CH;—@—SO:;H

Q_z

CHs
NH.

(A=15)
Csz\\//CzH¢NHSOzCH3

¢ H2504
C.Hs 2

‘Qz

NH

(A—16) CallsCa. 0K

H.S0.

Qz

C.Hs
NH.

Of these color developing agent exemplified above, preferred in the present invention are compounds
represented by Exemplary No. (A - 1), (A - 2), (A-3), (A-4), (A-6), (A-7)and (A - 15), and particularly
preferred is No. (A - 1).

The above color developing agent is generally used in the form of a salt such as hydrochloride, sulfate
and p-toluenesuifonate.

in the present invention, an amount of the p-phenylenediamine type compounds having a water-soluble
group to be preferably used in the present invention is 0.5 x 10™2 mole or more, more preferably 1.0 x 1072
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{o 1.0 x 10~ mole per liter of the color developing solution.

In the color developing solution to be used in the present invention, the following components for the
developing solution may be contained in addition to the above components.

As an alkali agent, for example, sodium hydroxide, potassium hydroxide, silicates, sodium metaborate,
potassium metaborate, trisodium phosphate, tripotassium phosphate and borax may be used alone or in
combination of two or more in the range where no deposition is generated and pH stabilization effect can be
maintained. Further, for necessity from preparation, or in order to heighten ion strength, various salts such
as disodium hydrogen phosphate, dipotassium hydrogen phosphate, sodium bicarbonate, potassium bicar-
bonate and borates may be used.

Also, if necessary, inorganic and organic antifoggants may be added.

Furthermore, if necessary, a development accelerator may be used. As the development accelerator,
there may be mentioned various kinds of pyridinium compounds specifically disclosed in U.S. Patents No.
2,648,604 and No. 3,671,247, and Japanese Patent Publication No. 9503/1969, or other cationic compound,
a cationic dye such as phenosaphranine, a nuiral salt such as tallium nitrate, polyethylene glycol or
derivatives thereof as disclosed in U.S. Patents No. 2,533,990, No. 2,531,832, No. 2,950,970 and No.
2,577,127 and Japanese Patent Publication No. 9504/1969, a nonionic compound such as polythioethers,
also a phenethyl alcoho! as disclosed in U.S. Patent No. 2,304,925, and acetylene glycol, methy!l ethyl
ketone, cyclohexanone, thiosthers, pyridine, ammonia, hydrazine and amines.

Benzyl alcohol is not preferably used in the present invention and as for an organic solvent with poor
solubility represented by phenethyl alcohol, it is desired to not use it in view of accomplishing the object of
the present invention effectively. If it is used, tar is likely caused by the use for a long period of term of the
color developing solution, particularly in low replenishing system. Generation of such tar sometimes causes
serious defect that commercial value is markedly impaired by adhering to a paper light-sensitive material to
be processed.

Also, the organic solvent with poor solubility is bad in solubility to water so that troublesome of requiring
a stirring device for preparation of the color developing solution itself. Further, even if such a stitring device
is used, development accelerating effect is limited due fo its bad solibility.

Moreover, an orgnic solvent with poor solubility has problems that a pollution loading value such as
biochemical oxygen demand (BOD) is large so that it cannot be disposed in a sewer or a river and for its
waste liquor processing, many labour and costs are required. Therefore, not only benzyl alcohol but also
other organic solvent with poor solubility are preferably reduced or eliminated their amount used.

In the color developing solution of the present invention, a triazinylstylbene type optical brightening
agent is preferably added.

As the triazinylstylbene type optical brightening agent, that represented by the following formula is
preferred.

N
xz—ﬁ/k(l:- i o= CH M= &S Xs
Z NN
e 504 50X ¢
Y, Y,

In the formula, X2, X3, Y1 and Yz each represent a hydroxyl group, a halogen atom such as chlorine
and bromine, an alkyl group (e.g. methyl and ethyl), an aryl group (e.g. phenyl and methoxyphenyl),

R21 R23
/ /N
R22 R24

or -ORzs. Here, R21 and Ra2 each represent a hydrogen atom, an alkyl group which may have a
substituenti(s), or an ary!l group which may have a substituent(s), Rz2s and Rz4 each represent an alkylene
group which may have a substituent(s), Rzs represents a hydrogen atom, an alkyl group which may have a
substituent(s) or an aryl group which may have a substituent(s), and M represents a cation (e.g. sodium,
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potassium, lithium and ammonium).

The alkyl groups represented by Rz, Rzz2 and Res are preferably those having 1 to 6 carbon atoms and
the alkylene groups represented by Rzs and Ras are preferably those having 1 to 2 carbon atoms.

As the substituent for the alkyl groups represented by Rz1, Rez and Ros and that for the alkylene
groups represented by Ras and Rzs, a hydroxyl group, a sulfo group, a sulfoamino group and a
carboxyamino group are preferred. Specific examples of

R21
-N
Ra2

may include an amino group, an alkylamino group (¢ g. methylamino, ethylamino, propylamino,
dimethylamino, cyclohexylamino, g-hydroxyethylamino, di(8-hydroxyethyl)amino, g-sulfoethylamino, N-(8-
sulfoethyl)-N'-methylamino and N-(8-hydroxyethyl-N'-methylamino), and an arylamino group (e.g. anilino, o-,
m-, p-sulfoanitino, o-, m-, p-chloroanilino, o-, m-, p-toluidino, o-, m-, p-carboxyanilino, o-, m-, p-hydrox-
yanilino, o-, m-, p-aminoanilino and o-, m-, p-anidino), and specific examples of

R

Y, 23\\

-u\ /p
R24

may include morpholino group, and specific examples of -ORzs may include an alkoxy group (e.g. methoxy,
ethoxy and methoxyethoxy) and an aryloxy group (e.g. phenoxy and p-sulfophenoxy).

Of these optical brightening agent represented by the above formula, preferred compounds are those
wherein all the Xz, Xs, Y1 and Y2 are

R21 2
/

R
/
~N , =N
N\

N\

3

AN
/)3
R22 R24

or -ORzs and most preferred compound is that wherein one of X3 and Y1 is -ORzs and the other is

R23 R
/ / 23\
N\ N/
R22 R24
and one of X3 and Y2 is -ORzs, the other is
R21 R
/ Y, 23\
-N or =N 0 .
N\ /
R22 Ro4

More specifically, the following compounds can be mentioned, but the present invention is not limited
by these. :
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Com=-

-

pound No.| M X Y, Xs Y.
E-1 |Nsa O—o— -NHC;H.OH | ~NHC.H.OH —o—O
E-2 |Na| HOC.H.NH- | -NHC.H.OH | -NHC.H.OH |-NHC.H.OH
£-3 |Na| (o= | accaooms | -nceanon.| —o4)
E-4 |Na| (H0C.H.)eN  -OCHs -0CHs  |-NHC.H.50sNa
E=5 |Na| HOHCH:CNH- | -N(CaH.OH)s | ~N(CsHLOR) ~HHCH,CHOH

CH. 08
E-6 |Na| (HOC:H.):N -NCCoHaOHD2 | -NCCoHJOR)s| -N(C:H.OH)s
E-7 |Na @—NH— -NHC:H.OH | -NHC:H.OH | - NH-@
B-8  |Na| (H)-ihi=| N0 | -nCCahooms| — 1< )
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Com-~
pound No.| M X, Y X3 Y.
E-9 |Na| Ho- -—{ ) -NH—O - 04
E-10 [Na| Hib- — i~ —NH—@ TR
E~11 |Ns| CHiO- —NH—O -w ) -0CHs
E—12 |Na| HOC:H.Nt- —NH-@ —NH—O ~NHC2H. OH
E-13 |Na| -(HOC.H) N -NH—@ —NH-@ -N(CaH.OR):
E~14 | Na| HOC.H.NH- —NH-Q —NH—Q ~NHC . H.OH
COON COONa
E-15 |Na O—NH— -NCaHOR):  |-N(CaHOH): |-HH >
S04 Mz S0s Na
E-16 | NajNa0oS< NH{ -N(CaHOH 1 | -NCCaHaOWDs | N
%-S0sNa
E=17 | Na[H:N0:5{ )k | -N(CaBaOM) 2 | ~NCCaHuOW): | -KE
£NH— %-50: NH.
E=18 | Na[Na0:5< ) | -H(C:H.OB)s | -N(CsHOR)s | € S0she
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Comn~-

pound. No.| M X2 Y X Y.
-NHCH ~CH-
E-19 Na HOH:?HCH:CNH- -CH,0 -CH50 é:H
2
CHs %CHOK
=) —NH-Q
E-20 Na (HOC:H‘)zN' )'=" “H(C2H40H)2
CooNa CooNa
E-21 |Na|hoc.h.hb- |- Yt | —nd Yk | -NHC.HLOH
*COONa %CO0Na
OsNa SOs K2
E-22 |Na NH— -NHC.Hs -NHC:Hs -NH
50, ¥a %505 b *
Na0s Sk %505 Na
E-23 |Na *Q—NH- -NHCH4 -NHCH, -NHO—*
S0aNa S0sNa
Na0sS%
VAR
e el E e R e
E-24 |Na| % M- - 0 Koo |-N *
*S0sNa
E-25 |Na|HoChoMi- (=8 Y% | — i )k | -NHC.H.OH
%CONH, *CONH,
E-26 |Na|BoCHoNi-  [= 0 Yk | —wi{ )k | -NHC.H.OH
¥CONHCH.OH | CONHC,H.OH
E-27 |nal ciocta)en- [=0 | = md O | -NC0aHL 0,
¥CONHCaH.OH | CONHC.H.OH
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Com- No.
Somra o M X2 Y, Xs Y,
E-28 |nal wocipe PO | O | -NH.HLOf
. %802 NH.
Eeso INalwocumme |- MO | - O+ | -ncan.on
¥S0,NHC:H.OH |%S0: NHC . H. OH
E-30 |Na| o) | =N )k | =iy | -N(CaH 0D,
¥50,NHCH.OH| S0, NHC,H.OH
oss |w| O] w0 | w0 1O
*C.H.08 ¥ C.H.OH
502 a 30:Ha
E-32 |Na| % NH —<::>—0H -<::>-OH -NH—%:;>r*
SOsHa SOsNa
HOCH . ¥ XCH O
50sHa 502 Ha
E-33 |Na *«<::§P-Na- ~NHC . Hs -NHC.Hs i Y
SOsNa SOsNa
-  -NHCH.CH(OH)CHs _
E-34 |Na| CHoO- -NHCH:CH(OHYCHs OO
$0:Ha $05Ka
E-35 |Na NE— -o4<;> -o%<:> g
SOsNa SOsNa
NaQsS% 'OO*
E - 36 Na % 0- "N(CzH;OH)z 'N(CzH40H)2
%504 Na
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Com-
pound No.| M X: Y, X o Y.
SOsNa SOaNa
E-37 Na NH— -N(C.Hs)2 -N(C2Hs). -NH
SO, Na *S0sNa *
NaOaS* *SOsNa
E-38 |Na *-QNH -NHCHs ~NHCH4 -NH—O—*
SOaNa SOsNa
-NH-CH(CH,OH) CHs — OCH
E-39 - 3
Naj CHs0 ~NH-CH(CH2OH) CHs
E-40 |Na| CHe0- -N(C:H.OH): | -NCC.H.OH). ~ OCHs
E-41 |Na| CHs0- ~NHC,H.SOsNa| -NHC.H.S0sNa]  — OCHo
E—42 |Na| CHoO—  |-NH(C:H.OH) | -NHCC:H.OH) |  —OCHs
E-43 Na CHs0— ~N/P\o -N/—\O — 0CHs
N/ N/
E-44 | K| CHs0- -NHC2H.S0sK | -NCC.H.OH)2|  —OCH.
S0 H OsH
E-45 | H]| . NE— | -N(C.Hs)e | -NCCa:Hs)e | -NH
S04 H %S00 ¥

The triazinylstylbene type brightening agent to be preferably used in the present invention can be
synthesized by the conventional method as described in, for example, "Optical Brightening agent” edited
by Chemical Products Industry Association (published in August, 1976), p. 8.

Of these exemplary compounds, particularly preferably used are E - 34, E- 35, E-36, E-37 and E -
42.

The triazinylstylbene type brightening agent is preferably added in an amount of 0.2 g to 6 g, more
preferably in the range of 0.4 g to 3 g per liter of the color developing solution.

Further, in the color developing solution to be used in the present invention, if necessary, ethylene
glycol, methyl cellosolve, methanol, acetone, dimethyiformamide, b-cyclodexytrin, and other compounds as
disclosed in Japanese Patent Publications No. 33378/1972 and No. 9509/1969 as an organic solvent for
increasing solubility of the color developing agent.

Further, an auxiliary developer may be used in combination with the color developing agent. As the
auxiliary developer, there have been known, for example, N-methyl-p-aminophenolsulfate (Metol),
phenidone, N,N'-diethyl-p-aminophenol hydrochloride and N,N,N',N'-tetramethyl-p-phenylenediamine hy-
drochloride, and as an amount thereof to be added, 0.01 g fo 1.0 g per liter of the color developing solution
is generally preferred.
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Furthermore, various additives such as stain preventives, sludge preventives and interlayer effect
accelerating agents may be used.

Also, in the color developing solution of the present invention, to add a chelating agent represented by
the formula (I) to (XV) disclosed in Japanese Provisional Patent Publication No. 48548/1 988 is preferred in
view of accomplishing the effect of the present invention more effectively.

The color developing solution of the present invention can be prepared by adding the above respective
components successively to a predetermined amount of water and stirring. In this case, a componeni(s)
having low solubility to water may be added by mixing with the above organic solvent such as triethanol
amine. Also, in general, a condensed aqueous solution or a solid in which a plural number of components
can be stably existed, respectively, is previously prepared in a small apparatus and added in water and the
mixture is stirred to prepare the color developing solution of the present invention

In the present invention, the above color developing solution can be used in an optional pH range, but
in view of rapid processing, it is preferred to use in a pH of 9.5 to 13.0, more preferably a pH of 9.8 to 12.0.
The processing temperature is generally 30 ° C or higher, preferably 33 ° C or higher, particularly preferably
35 "Cto 65 ' C, and the processing time is preferably within 90 seconds, more preferably 3 sec to 60 sec,
particularly preferably 3 sec to 45 sec.

In the present invention, the effect of the present invention can be effectively accomplished when the
system is low replenishing so that the replenishing amount of the color developing solution is preferably 120
ml/m2 or less, more preferably 110 mi/m? or less, particularly preferably 100 mi/m? or less.

In the present invention, various processing systems can be employed including one bath treatment,
and other various methods such as a spray system in which a processing solution is atomized, a web
system using a carrier in which a processing solution is impregnated to contact therewith, or a developing
method due to a viscous processing solution.

In the present invention, after the color development processing, bleaching, fixing or bleach-fixing
processing with one bath is carried out.

In a bleaching solution or a bleach-fixing solution, an organic acid ferric complex salt such as
aminopolycarboxylic acid is used and as an organic acid constituting said organic acid ferric complex salt
may preferably include an amonocarboxylic acid type compound and aminophosphonic acid type com-
pound, and each represents an amino compound having at least one carboxylic acid group and an amino
compound having at least one phosphonic acid group, more preferably the compounds represented by the
following formulae (1) and (2).

A1-R51\ /R53-A3
N-E-N (1)
Ax-Rs2 R5q-A4
Rs1-2;
N—Rs52-3A3 (2)
Rs3—-A3

In the formula, E represents a substituted or unsubstituted alkylene group, a cycloalkylene group, a
phenylene group, - RssORssORss- or -Rss ZRss- where Z represents >N-Rss-As or >N-As, Rs1 to Rss each
represent a substituted or unsubstituted alkylene group, As to As each represent a hydrogen atom, -OH,
-COOM or -POsM where M represents a hydrogen atom or an alkali metal atom.

Next, preferred exemplary compounds of the compounds represented by the formulae (1) and (2) are

enumerated below.

(Exemplary compound)
(1-1) Ethylenediaminetetraacetic acid
(1-2) Diethylenetriaminepentaacetic acid

(1-3) Ethylenediamie-N-(8-hydroxyethyl)-N,N',N'-triacetic acid
(1-4) 1,3-Propylenediaminetetraacetic acid
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(1-5) Triethylenetetraminehexaacetic acid
(1-6) Cyclohexanediaminetetraacetic acid
1-7) 1,2-Diaminopropanetetraacetic acid
(1-8) 1,3-Diaminopropan-2-ol-2-tetraacetic acid
(1-9) Ethyletherdiaminetetraacetic acid

(1-10)  Glycoletherdiaminetetraacetic acid

(1-11) Ethylenediaminetetrapropionic acid

(1-12)  Phenylenediaminetetraacetic acid

(1-13) Ethylenediaminetetraacstic acid disodium salt

(1-14) Ethylenediaminetetraacetic acid tetra(trimethylammonium) sait
(1-15)  Ethylenediaminetetraacetic acid tetrasodium salt

(1-16) Diethylenetriaminepentaacestic acid pentasodium salt

(1-17) Ethylenediamine-N-(8-hydroxyethyl)-N,N',N'-triacetic acid sodium salt
(1-18)  Propylenediaminetetraacetic acid sodium salt

(1-19) Ethylenediaminetatramethylenephosphonic acid

(1-20) Cyclohexanediaminetetraacetic acid sodium salt

(1-21) Diethylenetriaminepentamethylenediphosphonic acid

(1-22)  Cyclohexanediaminetetramethylenephosphonic acid

2-1) Nitrilotriacetic acid

2-2) Iminodiacetic acid

2-93) Hydroxyethyliminodiacetic acid

2-4 Nitrilotripropionic acid

(2-5) Nitrilotrimethylenephosphonic acid

(2-6) Iminodimethylenephosphonic acid
2-7) Hydroxyethyliminodimethylenephosphonic acid
2-8) Nitrilotriacetic acid trisodium salt

Of these aminocarboxylic acid type compounds and aminophosphonic acid type compounds, com-
pounds which are particularly preferably used in view of accomplishing the effect of the present invention
are (1-1),(1-2),(1-4),(1-5),(1-6),(1-7),(1-8),(1-10),(1-19),@2-1),(2- 3) and (2 - 5).

Of these aminocarboxylic acid type compounds and aminophosphonic acid type compounds, particu-
larly preferred are (1-1),(1-2),(1-4),(1-6),(1-8 and (1- 10) since they are high bleaching ability and
rapid processing.

Also, these ferric complex salts may be used at least one, but may be used in combination of two or
more.

These bleaching agent is preferably used in an amount of 5 to 450 g/1, more preferably 20 to 250 g/1.
From the viewpoint of rapid processing and stain prevention, it is particularly preferred to use 60 g/{ or
more, most preferably 80 g/t to 250 g/1%.

To the bleaching solution or the bleach-fixing solution, a silver halide fixing agent may be added in
addition to the bieaching agent as mentioned above and, if necessary, a solution having a composition
containing a sulfite as a preservative may be applied.

As a halide, in addition to ammonium bromide, hydrochloric acid, hydrobromic acid, lithium bromide,
sodium bromide, potassium bromide, sodium iodide, potassium iodide and ammonium jodide may be used.

As the silver halide fixing agent as mentioned above to be contained in the bleaching solution or the
bleach-fixing solution, there may be specifically mentioned a compound “which forms a water-soluble

complex reacting with silver halide to be used in the usual fixing processing, for example, thiosulfates such
as potassium thiosulfate, sodium thiosulfate and ammonium thiosulfate, thiocyanates such as potassium
thiocyanate, sodium thiocyanate and ammonium thiocyanate, thiourea and thioether. Also, ammonium salts
are effective since they have rapid diffusion rate. These fixing agents are used in an amount of 5 g/t or
more to an amount within the range of capable of being dissolved, and generally 50 g/t to 250 g/L. In the
point of rapid processing, 70 g/t to 250 g/1 is preferred.

To the bleaching solution or the bleach-fixing solution, various buffermg agent such as boric acid, borax,
sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, sodium bicarbonate,
potassium bicarbonate, acetic acid, sodium acetate and ammonium hydroxide may be added singly or in
combination of two or more.

Furthermore, various optical brightening agents or defoaming agents, or surfactants may be contained.
Also, preservatives such as bisulfite adducts of hydroxylamine, hydrazine and aldehyde compound, an
organic solvent such as methanol, dimethylsulfoamide and dimethylsulfoxide can be optionaily added.

To the bleaching solution or the bleach-fixing solution, various bleach accelerators as disclosed in
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Japanese Provisional Patent Publication No. 280/1971, Japanese Patent Publications No. 8506/1970 and No.
556/1971, Belgium Patent No. 770,910, Japanese Patent Publications No. 8836/1970 and No. 9854/1978,
Japanese Provisional Patent Publications No. 71634/1979 and No. 42349/1974 may be added.

A pH of the bleach-fixing solution to be used is generally in the range of 4.0 to 9.5, desirably 4.5 to 8.5,
and most preferably 5.0 to 8.0. In the case of the bleaching solution, it is preferably 1 to 7.0, more
preferably 1.5 to 6.0, particularly preferably 2.0 to 5.5. A pH of the fixing solution is preferably 5.0 to 9.0,
more preferably 5.5 to 8.5. A temperature of the processing is 80 °C or lower, desirably 35 “C t0 70 'C
while depressing evaporation. If it exceeds 70 °C, it is not preferred in view of dryness, while if it is less
than 35 "G, it is also not preferred in view of rapid processing. A processing time of the bleaching or
bleach-fixing is preferably 2 sec to 50 sec, more preferably 3 sec to 40 sec, most preferably 5 sec to 30
sec. A fixing processing time is preferably 5 sec to 3 min, more preferably 7 sec to 2 min.

After the fixing processing or bleach-fixing processing which is preferably employed in the present
invention, it is preferred to employ a stabilizing processing due to a stabilizing solution.

In the stabilizing solution, a sulfite is preferable contained. Said sulfite is not limited either an organic
compound or an inorganic compound so long as it releases a sulfite ion, but preferably an inorganic salt.
Preferred specific examples thereof may include sodium sulfite, potassium sulfite, ammonium sulfite,
ammonium bisulfite, potassium bisulfite, sodium bisulfite, sodium metabisulfite, potassium metabisulfite,
ammonium metabisulfite and hydrosulfite. The above sulfite is preferably added to the stabilizing solution in
an amount of at least 1 x 10~3 mole/liter, more preferably to be added in an amount of 5 x 1073 mole/liter to
10~" molelliter whereby the effect of the present invention, particularly stain preventive effect becomes
remarkable and such an embodiment is preferably used in the present invention. As a method of addition, it
may be added directly to the stabilizing solution, but to add it to a stabilizing replenishing solution is
preferred.

As the compound particularly desired compound to be added to the stabilizing solution, there may be
specifically mentioned ammonium hydroxide, ammonium bromide, ammonium carbonate, ammonium chlo-
ride, ammonium hypophosphite, ammonium phosphate, ammonium phosphite, ammonium fluoride, acidic
ammonium fluoride, ammonium fluoroborate, ammonium arsenate, ammonium hydrogen carbonate, ammo-
nium hydrogen fluoride, ammonium hydrogen sulfate, ammonium sulfate, ammonium iodide, ammonium
nitrate, ammonium pentaborate, ammonium acetate, ammonium adipate, ammonium laurintricarboxylate,
ammonium benzoate, ammonium carbamate, ammonium citrate, ammonium diethyldithiocarbamate, ammo-
nium formate, ammonium hydrogen malate, ammonium hydrogen oxalate, ammonium phthalate, ammonium
hydrogen tartrate, ammonium thiosulfate, ammonium sulfite, ammonium ethylenediaminetetraacetate, ferric
ammonium ethylenediaminetetraacetate, ammonium lactate, ammonium malate, ammonium maleate, am-
monium oxalate, ammonium picrate, ammonium pyrolidinedithiocarbamate, ammonium salicylate, ammo-
nium succinate, ammonium sulfanylate, ammonium tartrate, ammonium thioglycolate and ammonium 2,4,6-
trinitrophenol. They may be used singly or in combination of two or more.

An amount of the ammonium compound to be added is preferably in the range of 0.001 moie to 1.0
mole, more preferably in the range of 0.002 mole to 2.0 mole per liter of the stabilizing solution.

In the stabilizing solution, it is preferred to contain a chelating agent having a chelate stability constant
of 8 or more to accomplish the object of the present invention. Here, the chelate stability constant is a well
known constant by, for example, written by L.G. Sillen & A.E. Martell, "Stability constants of Metal-ion
Complexes”, The Chemical Society, London (1964), and writien by S.Chaberek & A.E. Martell, "Organic
Sequestering Agents"”, Wiley (1959).

As the chelating agent having a chelate stability constant with ferric ion being 8 or more, the following
compounds may be mentioned, but not limited by these. That is, there may be mentioned
ethylenediaminediorthohydroxyphenylacetic acid, diaminpropanetetraacetic acid, nitrilotriacetic acid, hydrox-
yethylenediaminetriacetic acid, dihydroxyethylglycin, ethylenediaminediacetic acid,
ethylenediaminedipropionic  acid, iminodiacetic acid, diethylenetriaminepentaacetic acid, hydrox-
yethyliminodiacetic acid, ~diaminopropanoltetraacetic acid, transcyclohexanediaminetetraacetic acid,
glycoletherdiaminetetraacetic acid, ethylenediaminetetraxismethylenephosphonic acid, 1-hydroxyethylidene-
1,1-diphosphonic acid, 1,1-diphosphonoethane-2-carboxylic acid, 2-phosphonobutane-1,2,4-tricarboxylic
acid, 1-hydroxy-1-phosphonopropane-1,2,3-tricarboxylic  acid, catecol-3,5-diphesphonic  acid, sodium
pyrophosphate, sodium tetrapolyphosphate and sodium hexametaphosphate, particularly preferably
diethylenetriaminepentaacetic acid, nitrilotriacetic acid, nitrilotrimethylenephosphonic  acid and 1-
hydroxyethylidene-1,1-diphosphonic acid, and of these, 1-hydroxyethylidene-1,1-diphosphonic acid is most
preferred.

An amount of the above chelating agent to be used is preferably 0.01 to 50 g, more preferably in the
range of 0.05 to 20 g per liter of the stabilizing solution to give good results.
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As the other compounds which are generally known and can be added to the stabilizing solution, there
may be mentioned polyvinylpyrrolidone (PVP K-15, K-30 and K-90, all frade names), organic acid salts (salt
of citric acid, acetic acid, succinic acid, oxalic acid and benzoic acid), pH adjusting agents (phosphates,
borates, hydrochloric acid and sulfuric acid), mildewproofing agents (phenol derivatives, catechol deriva-
tives, imidazole derivatives, triazole derivatives, cyabendazole derivatives, organic halide compounds, and
other mildewproofing agents which have been known as a slime controller for paper-pulp industry), or
optical brightening agents, surfactants, antispectic agents, metal salts of a metal such as Bi, Mg, Zn, Ni, Al,
Sn, Ti and Zr. These compounds may be optionally used in either of combinations thereof so long as
causing any bad effect against stability of a color photographic image during preservation and occurrence
of deposition.

A processing temperature for the stabilizing processing is 15 °Cto 70 °C, preferably in the range of 20
"C to 55 " C. Also, a processing time is preferably 120 sec or shorter, more preferably 3 sec to 90 sec,
most preferably 6 sec to 50 sec whereby the effect of the present invention can be accomplished more
effectively

After stabilizing processing, washing processing is not entirely required, but rinse or surface washing
with a small amount of water within extremely minute time can be optionally carried out, if necessary. it is
preferred to exist a soluble iron sailt in the stabilizing solution to accomplish the effect of the present
invention. As the soluble iron salts, there may be mentioned inorganic iron salts such as ferric chioride,
ferrous chloride, ferric phosphate, ferric bromide, ferric nitrate and ferrous nitrate, and organic acid iron salts
such as ferric ethylenediaminetetraacetate, ferric 1-hydroxyethylidene-1,1-diphosphonate, ferrous 1-
hydroxyethylidene-1,1-diphosphonate, ferrous ethylenediaminetetraacetate, ferric diethylenetriaminepen-
taacetate, ferrous diethylenetriaminepentaacetate, ferric citrate, ferric
ethylenediaminetetramethylenephosphonate, ferrous ethylenediaminetetramethylenephosphonate, ferric
nitrilotrimethylenephosphonate, ferric nitrilotriacetate and ferrous nitrilotriacetate. These organic acid iron
salts may be either a free acid type or a sodium salt, a potassium salt, an ammonium salt, a lithium salt or
an alkylammonium salt (triethanolammonium salt, trimethylammonium salt or tetramethylammonium salt).
These soluble iron salis are preferably used in a concentration of at least 5 x 102 molefliter, more
preferably in the range of 8 x 1073 to 150 x 10~° mole/liter, further preferably in the range of 12 x 1073 to
100 x 103 mole/liter in the stabilizing solution. Also, these soluble iron salts may be added to the stabilizing
solution (tank solution) by adding in a replenishing solution for the stabilizing solution, or may be added to
the stabilizing solution (tank soiution) by dissolving out from a light-sensitive material in the stabilizing
solution, or may be added to the stabilizing solution (tank solution) by adhering to a light-sensitive material
from the previous bath and bring it into the stabilizing solution tank.

Also, in the present invention, a stabilizing solution which is made a calcium ion or magnesium ion
concentration 5 ppm or less by subjecting to treatment by using an ion exchange resin may be used, or it
may be used by further adding the above antispectic agent or halogen ion releasing compound.

A pH of the stabilizing solution is preferably in the range of 5.5 to 10.0. A pH adjusting agent which may
be contained in the stabilizing solution may be any of an alkali agent or an acid agent generally known.

The amount to be replenished of the stabilizing solution is preferably 0.1- to 50-fold, particularly
preferably 0.5- to 30-fold of the amount brought in from the previous bath (bleach-fixing solution) per unit
area of a light-sensitive material in the points of rapid processing and preservability of a dye image.

The stabilizing tank for stabilizing processing is preferably 1 to 5 tanks, particularly preferably 1 to 3
tanks, most preferably 1 tank in view of desilvering property and rapid processing.

Next, a light-sensitive material to which the present invention is preferably applied is to be described.

Silver halide grains to be preferably used in the light-sensitive material are silver halide grains
composed mainly of silver chloride containing at least 80 mole % or more of silver chloride, more
preferably 90 mole % or more, particularly preferably 95 mole % or more, most preferably 99 mole % or
more. By having such a composition, good effects can be obtained with respect to rapid processing and
prevention of stain so that it is preferred embodiment of the present invention to process the light-sensitive
material using silver halide emulsion composed mainly of silver chioride.

The above silver halide emulsion composed mainly of silver chioride may contain silver bromide and/or
silver iodide as a siiver halide composition, and in this case, an amount of silver bromide is preferably 20
mole % or less, more preferably 10 mole % or less, further preferably 3 mole % or less, and also when
silver iodide exists, it is preferably 1 mole % or less, more preferably 0.5 mole % or less, most preferably
0. The silver halide grains composed mainly of silver chloride with 80 mole % or more of silver chloride
may be applied to at least one layer of silver halide emulsion layers, but preferably they are applied to all of
the silver halide emulsion layers.

Crystal habit of the above silver halide grains may be normal crystal, twin crystal or other crystals, and
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any ratio of [1.0.0] face to [1.1.1] face can be employed as desired. Further, a crystalline structure of the
silver halide grains may be either a structure which is uniform from an inner portion to an outer portion or a
layer structure in which an inner portion and an outer portion are heterogeneous (core/shell type). Further,
the silver halide grains may be of the type in which a latent image is formed mainly on the grain surface or
of the type in which a latent image is formed internally of the grain. Also, plane silver halide grains (see
Japanese Provisional Patent Publications No. 113934/1983 and No. 47959/1986) can be used.

The silver halide grains to be used in the present invention may be those obtained by any preparation
method such as an acidic method, a neutral method or an ammoniacal method.

Further, for example, there may be employed a method in which seed grains are formed by an acidic
method, and grown to a predetermined size according to an ammoniacal method by which grains can be
grown quickly. When the silver halide grains are grown, it is preferred to control pH and pAg in a reaction
vessel, and, for example, it is preferred to add and mix successively or simultaneously silver ions and
halide ions in an amount which is adjusted corresponding to a growth speed of the silver halide grains
disclosed in Japanese Provisional Patent Publication No. 48521/1979.

The silver halide emulsion layer of the light-sensitive material to be processed by the present invention
contains a color coupler. These color coupler forms a non-diffusive dye by reacting with an oxidized product
of a color developing agent. The color coupler is advantageously contained in a light-sensitive layer in a
non-diffusive state or combined therein by closely adjacent thereto.

Thus, a red-sensitive layer may contain, for example, a non-diffusive color coupler forming a cyan part
color image, generally phenol or a-naphthol type coupler. A green-sensitive layer may contain at least one
non-diffusive color coupler forming a magenta part color image, generally 5-pyrazolone type coupler and
pyrazolotriazole. A blue-sensitive layer may contain at least one non-diffusive coupler forming a yellow part
color image, generally a color coupler having an open-chain ketomethylene group. The color couplers may
be, for example, 6-, 4- or 2-equivalent coupler.

In the present invention, 2-equivalent coupler is particularly preferred.

Suitable couplers are disclosed, for example, in the following publications: "Color coupler" written by W.
Pelz in Research Report by Agfa (Mitteilunglnausden Forschungslaboratorien der Agfa),
Leverkusaen/Miinchen, Vol. lll. p. 111 (1961); "The chemistry of Synthetic Dyes" written by K. Ven-
kataraman, Vol. 4, pp. 341 to 387, Academic Press; "The Theory of the Photographic Process", 4th Edition,
pp. 353 to 362; and "Research Disclosure”, No. 17643, Section VIl

In the present invention, 5-pyrazolone type and pyrazoloazole type compounds disclosed in U.S.
Patents No. 4,310,619 and No. 4,351,897, European Patent No. 73,636, Research Disclosures No. 24220
and No. 24230, Japanese Provisional Patent Publication No. 43659/1985 and WO 88/04795 are preferred,
and particularly, to use the magenta coupler represented by the formula (M - 1) described at page 26 of
Japanese Provisional Patent Publication No. 106655/1988 (as the specific exemplary magenta couplers
thereof, those of No. 1 to No. 77 described at pages 29 to 34 of Japanese Provisional Patent Publication
No. 106655/-1988 may be mentioned.), the cyan coupler represented by the formula (C - 1) or (C - 1l)
described at page 34 of the same (as the specific exemplary cyan couplers thereof, those of (C' - 1) to (C' -
82) and (C" - 1) to (C" - 36) described at pages 37 to 42 of the same may be mentioned.) and the high
speed yellow coupler described at page 20 of the same (as the specific exempiary yellow couplers thereof,
those of (Y' - 1) to (Y' - 39) described at pages 21 to 26 of the same may be mentioned.) are preferred in
view of accomplishing the effects of the present invention.

When a nitrogen-containing heretocyclic mercapto compound is used in a light-sensitive material using
an emulsion composed mainly of silver chloride, not only accomplishing the effect of the present invention
more effectively but also accomplishing the other effect that an influence in photographic performance
caused by being mixed the bleach-fixing solution into the color developing solution can be made exiremely
slight so that it can be mentioned as one of the preferred embodiments of the present invention.

Specific examples of these nitrogen-containing heterocyclic mercapto compounds may include (I' - 1) to
(' - 87) described at pages 42 to 45 of Japanese Provisional Patent Publication No. 106655/1988.

The silver halide emulsion composed mainly of silver chloride with a silver chloride content of 80 mole
% or more can be prepared according to the conventional method (for example, single influent or double
influent method with constant or accelerated rapid rate of materials). Particularly, the preparation method of
the double influent method while adjusting a pAg is preferred (see Research Disclosure No. 17643, Sections
1 and II).

The emulsion composed mainly of siiver chloride can be chemically sensitized . As the sensitizer,
sulfur-containing compounds such as allylisothiocyanate, allylthiourea and thiosulfate are particularly pre-
ferred. A reducing agent can be also used as a chemical sensitizer and it may include, for example, a silver
compound as disclosed in Belgium Patents No. 493,464 and No. 568,687, and a polyamine such as
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diethylenetriamine or aminomethylisulfinic acid derivative as disclosed in Belgium Patent No. 547,323. Noble
metals such as gold, platinum, palladium, iridium, ruthenium and rhodium, and noble metal compounds are
also suitable sensitizers. The chemical sensitizing method is described in the literature of "Zeitschrift flir
Wissenshaftliche Photography”, written by R. Koslovsky, vol.- 46, pp. 65 to 72 (also see the above
"Research Disclosure™, No. 17643, Section Iil).

The emulsion composed mainly of silver chioride can be sensitized by using an optically well-known
method, for example, using usual polymethyne dye such as neutrocyanine, basic or acidic carbocyanine,
rhodacyanine and hemicyanine, styryl dye, oxonol and derivatives thereof (see "The Cyanine Dyes and
related Compounds™ written by F. M. Hamer (1964) published by Ullmanns Enzyklpadie der technischen
Chemie, fourth edition, vol. 18, p. 431 and et seq. and the above "Research Disclosure”, No. 17643, Section
V).

in the emulsion composed mainly of silver chioride, the conventionally used antifoggants and stabilizers
can be used. Azaindenes are particularly suitable stabilizer and tetra- and pentaazaindene are preferred,
and those substituted by a hydroxyl group or an amino group are particularly preferred. This kinds of
compounds are described in the literature written by Birr, "Zeitschrift flir Wissenshaftliche Photography",
vol. 47, pp. 2 to 58 (1952) and the above "Research Disclosure”, No. 17643, Section IV.

Components of the light-sensitive material can be contained generally according to the conventional
method. For example, components of the light-sensitive material such as a coupler and UV absorber may
be contained in the form of a charged latex (see West German Provisional Patent Publication (OLS)
2,541,274 and European Patent Publication (A) No. 14,921 which corresponds to U.S. Patents No. 4,237,194
and No. 4,308,332). These components may be also fixed in the light-sensitive material as a polymer (ses,
for example, West German Provisional Patent Publication (OLS) 2,044,992 and U.S. Patents No. 3,370,952
and No. 4,080,211.

As a support of the light-sensitive material, usual support may be used and it may include, for example,
a support of a cellulose ester such as celiulose acetate, and a support of a polyester. In the present
invention, a reflective support such as a paper is most suitable, and it may be coated by a polyolefin,
particularly polyethylene or polypropylene. Concerning the above, refer to the above "Research Disclo-
sure”, No. 17643, Section VL.

In the present invention, as a light-sensitive material, any of the light-sensitive material which is
processed by the so-called inner type development system, which light-sensitive material contains a
coupler therein may be used and the color developing solution can be applied to optional light-sensitive
material such as a color paper, a color negative film, a color positive film , a color reversal film for slide, a
color reversal film for movie, a color reversal film for television and a reversal color paper, but most
preferably to apply it to a color paper composed mainly of silver chioride.

According to the present invention, a color developing solution which is capable of effecting rapid
processing and stable in photographic performances, and a processing method can be provided. Also, a
color developing solution which is less contamination at a rack or roller portion due to deposition or
adhesion of sludge and easy in maintenance and a processing method can be provided.

EXAMPLES

In the following, the present invention will be described in more detail by referring to Examples, but the
present invention is not limited by these Examples at all.

Example 1

On a paper support one surface of which is laminated with a polyethylene and the other surface of
which is laminated with a polyethylene containing titanium oxide as a first layer, each layer having a
constitution as mentioned below was coated to prepare a multi-layer light-sensitive silver halide color
photographic material (1). The coating solutions are prepared as shown below.

First layer coating solution

To 6.87 g of a high boiling point organic solvent (DNP) were added 26.7 g of a yellow coupler (Y - 1),
10.0 g of a dye image stabilizer (ST - 1), 6.67 g of the same (ST - 2) and 0.67 g of an additive (HQ - 1), and
the mixture was dissolved by adding 60 ml of ethyl acetate. The solution was emulsified in 220 mi of a 10
% gelatin aqueous solution containing 7 mi of a 20 % surfactant (SU - 1) by using an ulirasonic
homogenizer to prepare a yellow coupler dispersion. This dispersion was mixed with a biue-sensitive silver
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above first layer coating solution.
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Cyan coupler (C - 1)

51

Layer Constitution Amount added
(g/m2)
Seventh layer Gelatin 1.0
(Protective laver)
Sixth layer Gelatin 0.4
(UV ray absorbing | UV absorber (UV - 1) 0.10
layer) UV absorber (UV - 2) 0.04
UV absorber (UV - 3) 0.16
Antistain agent (HQ - 1) 0.01
DNP 0.2
PVP 0.03
Irradiation preventive dye 0.02
(Al = 2)
Fifth layer Gelatin 1.30
(Red-sensitive Red-sensitive silver chloro-=
layer) bromide emulsion (Em C)
calculated on silver 0.21
0.17
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Cyan coupler (C - 2) 0.25
Dye image stabilizer (ST-1) 0.20
Antistain agent (HQ - 1) 0.01
HBS - 1 0.20
DOP 0.20
Fourth layer Gelatin 0.94
(UV ray absorbing| UV absorber (UV - 1) 0.28
layer) UV absorber (UV - 2) 0.09
UV absorber (UV - 3) 0.38
Antistain agent (HQ - 1) 0.03
DNP Q.40
Third layer Gelatin 1.40
(Green-sensitive Green-sensitive silver chloro=
layer) bromide emulsion (Em B)
calculated on silver 0.17
Magenta coupler (M - 1) 0.35
Dye image stabilizer (ST-3) 0.15
Dye image stabilizer (ST-4) 0.15
Dye image stabilizer (ST-5) 0.15
DNP 0.20
Irradiation preventive dye 0.01
(Al - 1)
Second layer Gelatin 1.20
(Intermediate Antistain agent (HQ - 2) 0.12
laver) DIDP 0.15
First layer Gelatin 1.20
(Blue-sensitive Blue-sensitive silver chloro-
layer) bromide emulsion (Em 3)
calculated on silver 0.2%6
Yellow coupler (Y - 1) 0.80
Dye image stabilizer (ST-1) 0.30
Dye image stabilizer (ST-2) 0.20
Antistain agent (HQ - 1) 0.02
Irradiation preventive dye 0.01
(A - 3)
DNP Q.20

Support

Polvethvlene laminated paperx
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ST-1 ST-2
C.Ho (1)
HOQCOOQCSHI:(i) (Csz)zNCOCHzQ_Q‘Csun(t)
C.Ho(t) CsHuy (1) CsHiu ()
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v | v
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DIDP Diisodecylphthalate PVP Polyvinylpyrrolidone
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OH OH
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As the hardener, the following H - 1 was used.
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(Preparation method of blue-sensitive silver halide emulsion)

In 1000 m! of a 2 % gelatin aqueous solution maintained at 40 °C were added simultaneously the
following (Solution A) and (Solution B) while controlling a pAg = 6.5 and a pH = 3.0 over 30 minutes and
further added simultaneously the following (Solution C) and (Solution D) while controlling a pAg = 7.3 and a
pH = 5.5 over 180 minutes.

At this time, control of the pAg was carried out according to the method described in Japanese
Provisional Patent Publication No. 45437/1984, and control of the pH was carried out by using an aqueous
solution of sulfuric acid and sodium hydroxide.

(Solution A)

Sodium chloride 3.42 g
Potassium bromide 0.03 g
Made up to 200 ml with addition of water.

(Solution B)
Silver nitrate 10 g
Made up to 200 ml with addition of water.

(Solution C)

Sodium chloride 102.7 g
Potassium bromide 1.0 g
Made up to 600 ml with addition of water.

(Solution D)
Silver nitrate 300 ¢
Made up to 600 ml with addition of water.

After completion of addition, desalting was carried out by using a 5 % aqueous solution of Demol N
(trade name, available from Kao Atlas Co.) and a 20 % aqueous magnesium sulfate solution, and then the
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mixture was mixed with a gelatin aqueous solution to prepare a monodispersed cubic emulsion EMP - 1
having an average diameter of 0.85 xm, a variation coefficient (o/r) = 0.07 and a silver chioride content of
99.5 mole %.

To the above emulsion EMP - 1 was subjected chemical ripenning at 50 * C for 90 minutes by using
the following compounds to obtain a blue-sensitive silver halide emulsion (Em A).

Sodium thiosulfate 0.8 mg/mole AgX
Chloroauric acid 0.5 mg/mole AgX
Stabilizer SB - 5 6 x 1074 mole/mole AgX
Sensitizing dye D - 1 4,3 x 10-% mole/mole AgX
w D - 4 0.7 x 10-4 mole/mole AgX

(Preparation method of green-sensitive silver halide emulsion)

In the same manner as in preparation of EMP - 1 except for changing an addition time of (Solution A)
and (Solution B) and an addition time of (Solution C) and (Solution D), a monodispersed cubic emulsion
EPM - 2 having an average diameter of 0.43 pxm, a variation coefficient (o/r) = 0.08 and a silver chloride
content of 99.5 mole % was obtained.

To the above emulsion EMP - 2 was subjected chemical ripenning at 55 °C for 120 minutes by using
the following compounds to obtain a blue-sensitive silver halide emulsion (Em B).

Sodium thiosulfate 1.5 mg/mole AgX
Chloroauric acid ' 1.0 mg/mole AgX
Stabilizer SB - 5 6 x 10-% mole/mole AgX
Sensitizing dye D - 2 4 x 10-% mole/mole AgX

(Preparation method of red-sensitive silver halide emulsion)

In the same manner as in preparation of EMP - 1 except for changing an addition time of (Solution A)
and (Solution B) and an addition time of (Solution C) and (Solution D), a monodispersed cubic emulsion
EPM - 3 having an average diameter of 0.50 xm, a variation cosfficient (c/r) = 0.08 and a silver chloride
content of 99.5 mole % was obtained.

To the above emulsion EMP - 3 was subjected chemical ripenning at 60 * C for 90 minutes by using
the following compounds to obtain a red-sensitive silver halide emuision (Em C).

Sodium thiosulfate 1.8 mg/mole AgX
Chloroauric acid 2.0 mg/mole AgX
Stabilizer SB - 5 6 x 10-4 mole/mole AgX
Sensitizing dye D - 3 1.0 x 10-% mole/mole AgX
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This sample was exposed according to the conventional manner, and then, processings were carried
out by using the following processing steps and processing solutions.
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Processing steps

(1) Color development 35.0 £ 0.3 °C

(2) Bleach-fixing 35.0 £ 0.5 °C

(3) Stabilizing 30 to 34 °C
(3 tanks cascade)

(4) Drying 60 to 80 °C

(Color developing tank solution)
Triethanolamine
Ethylene glycol
N,N-Diethylhydroxylamine
Hydrazinodiacetic acid
Potassium bromide
Potassium chloride
Diethylenetriaminepentaacetic acid
Potassium sulfite 5.0
Color developing agent (3-Methyl-4-amino-

45 sec
45 sec
90 sec

30 sec

10

o o a \Q

Q v

5.
20 mg
2.5 ¢

5g
x 10-4 mole

N-ethyl-N- (B-methanesulfonamidoethyl)aniline

sulfate)

Potassium carbonate

Potassium hydrogen carbonate

Made up to 1 liter in total with addition
and adjusted to pH = 10.10 with potassium

sulfuric acid.

(Color developing replenishing solution)
Triethanolamine
Ethylene glycol
N,N-Diethylhydroxylamine
Hydrazinodiacetic acid
Potassium bromide
Potassium chloride
Diethylenetriaminepentaacetic acid

59
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Potassium sulfite 7.0 x 104 mole

Color developing agent (3—Me£hyl-4-amino-
N-ethyl-N-(ﬁ-methanesulfonamidoethyl)aniline

sulfate) , 8 g
Potassium carbonate 30 g
Potassium hydrogen carbonate lg

Made up to 1 liter in total with addition of water,
and adjusted to pH = 10.40 with potassium hydroxide or
sulfuric acid.

(Bleach-fixing tank solution and replenishing solution)
Ferric ethylenediaminetetraacetate ammonium

salt 53.0 g
Ethylenediaminetetraacetic acid 3 g

ammonium thiosulfate (70 % solution) 123.0 g
Ammonium sulfite (40 % solution) 51.0 g

Made up to 1 liter in total with addition of water as
well as adjusted to pH to 5.4 with aqueous ammonia or
glacial acetic acid.

(Stabiliz#ng tank solution and replenishing solution)

Orthophenylphenol 0.1 ¢
Ubitex (trade name, available from

Ciba Geigy AG) : 1.0 ¢
ZnS04-7H20 0.1 g
Ammonium sulfite (40 % solution) 5.0 ml
1-Hydroxyethylidene-1, 1-diphosphonic acid
(60 % solution) 3.0¢g
Ethylenediaminetetraacetic acid 1.5 g

Made up to 1 liter in total with addition of wateras
well as adjusted to pH to 7.8 with aqueous ammonia or
sulfuric acid.

Using the color paper and processing solutions thus prepared, running processing was carried out.

The running processing was carried out by filling the above color developing solution in an automatic
processor and also filling the bleach-fixing tank solution and the stabilizing solution, and while processing
the above color paper sample and supplementing the above color developing replenishing solution, the
bleach-fixing replenishing solution and the stabilizing replenishing solution through a quantitative pump
every 3 minutes interval.

As a replenishing amount in the color developing tank, 100 mi thereof was replenished per 1 m2 of the
color paper, as a replenishing amount in the bleach-fixing tank, 220 ml of the bleach-fixing replenishing
solution and as a replenishing amount in the stabilizing tank, 250 ml of the stabilizing replenishing solution,
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respectively.

The running processing was carried out until an amount of the color developing solution replenished in
the color developing tank solution becomes 3-times of the volume of the color developing tank solution with
a continuous processing of 0.05R per day. 1R herein mentioned means that the color developing
replenishing solution was replenished with the same amount as the color developing tank volume.

After continuous processing, the tank solution was divided and 2.5 g of the water-soluble surfactant
shown in Table 1 was added per liter of the solution and stain at the unexposed portion and crystallization
property were evaluated.

The stain at the unexposed portion was obtained by measuring spectral reflective densities at 440 nm
and 640 nm to determine difference in densities before and after addition of the surfactant. It shows that the
larger density difference is, the more marked in improved effect of stain is. As for crystallization property,
the solution was placed in a narrow-mouthed bottle (with ground glass) having an opening area of 10 cm?
and stored at normal temperature for 10 days while effecting evaporation correction every day whereby
crystallization property was evaluated. Provided that the evaluation of the crystallization property was
carried out as shown below.

O : No deposited crystals on the ground glass surface.

O: Deposited crystals are minutely admitted on the ground glass surface.

A A little amount of deposited crystals is found on the ground glass surface.

X Large amount of deposited crystals are found on the ground glass surface.

XX 1 Large amount of deposited crystals are found on the ground glass surface and precipitated at

the bottom of the beaker.
The above results are shown in Table 1.
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As clearly seen from Table 1, it can be understood that when the water-soluble surfactant of the present
invention is used, the crystallization property and the stain at the unexposed portion are remarkably
improved. Particularly, it can be understood that the effects of the nonionic surfactants represented by the
formulae (I) and (ll) are remarkable, and the effects of the surfactant represented by the formula (I} are

further remarkable.

When samples which are prepared by replacing the water-soluble surfactant of the present invention
with the exemplary compound 1 - 1, 13, 17, 19, 24, 25, Il - 1, 2, 12, 14, 21, 26, 29, 40,51, 1-6,IV-2,7,V
-7, VI-2, VIl -2, VIl - 2,7, 14, IX - 2, 7, 14 or X| - 6 were evaluated in the same manner as in Example 1,
substantially the same effects as in Example 1 can be obtained.

Example g

The same processings as in Example 1 were carried out except that the color developing tank solution
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and color developing replenishing soiution in Example 1 were changed to those as shown below,
respectively, and the surfactants shown in Table 2 were added thereto, and contamination at a rack or roller
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and stain at the unexposed portion were evaluated in the same methods as in Example 1.
The results are shown in Table 2.

(Color developing tank solution)

Triethanolamine 10 ¢
Ethyleneglycol 6 g
Chinopal SFP (trade name, available from

Ciba Geigy AG) lg
Ubitex MST (trade name, available from

Ciba Geigy AG) lg
N,N-Diethylhydroxylamine 3.6 g
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Potassium bromide . 20 mg
Potassium chloride 2.5 g
Diethylenetriaminepentaacetic acid 5¢g
Potassium sulfite 5.0 x 10~% mole

Color developing agent (3-Methyl-4-amino-
N-ethyl-N—(B-methanesulfonamidoethyl)aniline

sulfate) 5.5 ¢
Exemplary compound (shown in Table 2)
Potassium carbonate 25 g
Potassium hydrogen carbonate 5g¢g

Made up to 1 liter in total with addition of water and

adjusted to pH to 10.10 with potassium hydroxide or
sulfuric acid.

(Color developing replenishing solution)

Triethanolamine 14.0 g
Ethyleneglycol 8.0 g
Chinopal SFP (trade name, available from

Ciba Geigy AG) 1.2 g

Ubitex MST (trade name, available from

Ciba Geigy 2G) 1.5 g
N,N-Diethylhydroxylamine 5g
Potassium bromide " 8 mg
Potassium chloride 0.3 g
Diethylenetriaminepentaacetic acid 7.5 g
Potassium sulfite 7.0 x 1074 mole

Color developing agent (3-Methyl-4-amino-
N-ethyl-N- (B-methanesulfonamidoethyl)aniline

sulfate) 8 g
Exemplary compound (shown in Table 2)
Potassium carbonate 30 g
Potassium hydrogen carbonate lg

Made up to 1 liter in total with addition of water and

adjusted to pH to 10.40 with potassium hydroxide or
sulfuric acid.
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As clearly seen from Table 2, it can be understood that the water-soluble surfactant of the present
invention clearly has an amount dependency to the effects of the present invention, and when it is added
with an amount of 0.5 g or more, preferably 1.0 g or more, marked effects can be obtained. Particularly, the
effects are remarkable when the water-soluble surfactant represented by the formula (1) is added.

Also, when it is added with an amount of 25 g, no change in effects can be observed but foaming
property becomes potent so that it is not preferred since foaming is found during processing.

Example 3

By using the same color paper as in Example 1 and the same processing solutions as in Example 2,
the running processing was carried out in the same manner as in Example 1 except for using the
compounds shown in Table 3 as the water-soluble surfactant to be added in the color developing tank
solution and the replenishing solution thersfor, and changing the sulfite concentration of the color develop-
ing tank solution and the replenishing solution therefor as shown in Table 3, contamination at a rack or roller
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in the color developing tank of the automatic developer, stain at the unexposed portion and developability

after termination of said running processing were evaluated.

As for the developability, the maximum spectral reflective density of biue at the sulfite concentration of
0 was measured as 100, and the stain at the unexposed portion was measured from the density difference

from the reflective density at no surfactant and the sulfite concentration of 0. The results are shown in Table
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As clearly seen from Table 3, when the emulsion composed mainly of silver chloride, accompanying
with increase of the sulfite concentration, the developability becomes worse whereby it cannot be used
practically. Also, when no surfactant is added and when the sulfite concentration is low, deposition is
remarkable and stain is bad so that it cannot be used practically.

Accordingly, contamination and stain can be prevented without impairing rapid processing only by the
constitution of the present invention, and it can also be understood that the surfactant represented by the
formula (I) is particularly effective.

Example i

in Example 3, the surfactants described in Example 1 were also investigated and substantially the
effects could be obtained.

Example §
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A Iight-sensiti\/e material (2) was prepared in the same manner as in Example 1 except that the silver
bromide contents of the red-sensitive, green-sensitive and blue-sensitive silver bromide emulsions of the
light-sensitive color photographic material (light-sensitive material (1)) composed mainly of silver chloride in
Example 1 were made 70, 80 and 90 mole %, respectively, with the same average grain size and variation
coefficient, as the sensitizing method, chemical sensitization was carried out by using sodium thiosulfate,
and 4-hydroxy-6-methyl-1,3,3a,7-tetrazaindene (2.5 g per one mole of silver halide) as a stabilizer, bis-
(vinylsulfonylmethyl)ether (15 mg per 1 g of gelatin) as a hardener and saponin as a coating aid were
contained, respectively.

Other additives, an amount of silver and the like than the above are the same as those of the light-
sensitive material (light-sensitive material (1)) used in Example 1.

By using the following color developing processing conditions and the processing solutions, samples
were evaluated in the same methods as in Example 2 except for using the surfactant as shown in Table 4.

As for the developability, it was obtained by making the maximum spectral reflective density of blue of
the sample containing no surfactant as 100.

(Color developing processing-conditions)
Processing temperature: 33 °C
Processing time: 3 min 30 sec

(Color developing tank solution)

Benzyl alcohol 15 ml

Ethylene glycol 15 ml

Potassium sulfite 2.0 g
Potassium bromide 0.7 g
Sodium chloride 0.2 ¢
Potassium carbonate 30.0 g
Hydroxylamine sulfate 3.0 g
Polyphosphoric acid (TPPS) 2.5 g

Color developing agent (3-Methyl-4-amino-
N-ethyl-N=- (B-methanesulfonamidoethyl)aniline

sulfate) 5.5 g¢g
Optical brightening agent (4,4'-diamino-

stylbene disulfonic acid derivative) 1.0 g
Potassium hydroxide 2.0 g

Made up to 1 liter in total with addition of water and
adjusted to pH to 10.10 with potassium hydroxide or

sulfuric acid.
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(Color developing replenishing solution)

Benzyl alcohol 20 ml
Ethylene glycol ' 20 ml
Potassium sulfite 3.0g¢g
Potassium carbonate 30.0 g
Hydroxylamine sulfate 4.0 g
Polyphosphoric acid (TPPS) 3.0g¢g

Color developing agent (3-Methyl-4-amino-
N-ethyl-N- (B-methanesulfonamidoethyl)aniline

sulfate) 7.0 g
Optical brightening agent (4,4'-diamino-

stylbene disulfonic acid derivative) 1.5 g
Potassium hydroxide 3.0 g

Made up to 1 liter in total with addition of water and
adjusted to pH to 10.40 with potassium hydroxide or
sulfuric acid.

(Amount of the color developing replenishing solution)
320 ml/m2

The results are shown in Table 4.
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As clearly seen from Table 4, in the light-sensitive material (1) composed mainly of silver chioride, stain
at the unexposed portion or contamination at the rack or roller could be removed without affecting
substantially no effect in developability even when the surfactant had been added. To the contrary, in the
light-sensitive material (2) composed mainly of silver bromide, it can be admitted that improving effect
against stain at the unexposed portion is not remarkable the reason of which could be considered due to a
high sulfite concentration, whereas an amount of the surfactant added is markedly affect to the de-
velopability. Also, it is clear that when the surfactant of the present invention is added with an amount of 25

g, such an addition affects to the developability.
Example §
By using the same color paper as in Example 1 and the same processing solutions as in Example 2,

the running processing was carried out in the same manner as in Example 1 except for fixedly using the
water-soluble surfactant to be added in the color developing tank solution and replenishing solution therefor
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to the exemplary compound Il - 36 and changing a replenishing amount to the color developing tank to
those shown in Table 5, contamination at a rack or roller portion in the color developing tank of the
automatic developer, and stain at the unexposed portion were evaluated in the same manner as in Example

2.
Provided that as for the stain at the unexposed portion, it was measured by using a sample without

adding the surfactant at each replenishing amount as the standard.
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Table 5 (Contd)

c
o}
'.S U E .
“ O o o< ~ANOOMNN ~ N~
0 c ] o e OO — =~ COO0CO0O0O0O
o 00 o [=le o OCOO0CO0O0OO0O0O OCOO0COO0O0O00O
O ot~ <3 " e 0 LR T T B B B ¢ 8 e e e s
T C&C e o000 OCOO0O0OCOO0O COO0O0O00OO0
U 0= 0 |~
N Y-
Q 0TV L
Q, Wi M-~
¥ W
U =T
c ©T3J3a
° 52wl E
FEEE TN c NSO NN~ LN o~
O oot ) O\OM~ O~ NN OO NM®P =
c 23'4-! (=] (e {e o CO0O0O00C0O0O OCOO0O0O0O00
- (O <y e ¢ o * ¢ o e o v o ¢« 8 e e & 0 s
-~y 8 - [=lele] QOO0 COCOO0O OO0OO0O0OO00
. ~
ES)
&)
+J
| @ ]
EcBuo
56 0~ (@O0 | x*x<JOOe | xJ00OO®
o Xl P
CL D
OmwmMmOO
(SN =J% Sag iy o ¥
o g
U N oc -4
o1 cCo N
bt O o o
C~D QUG ~
O~ ooD®Oo
- Tl CE| © NNO NNO
4 QD D e e . s v s » ¢« e v e
LI =l o B e B =] ~OO COO0O~00 OCO0O0O~O0O0
- OV V=~ 0 C —~N ~ N ~ O
L OT O~ 0
c o 0N C-~-
Qoo N (VT
Qi aooxMm 3D
(ol = - O Qe
0O3J00mmMO®O
OnPd oL wan
X
] o QcC
cCOho~0®
Ve C O~ o o o
—~e 300 o~ (= N
aco >D — N sl
VNEOCUC
e @0
| NO =i NN OO ANAO 4 NM N
- ~ NN NANANNNNN | N M
| & .
Qw0 Pt (N O I A A [ I |
QLo Z
I'igg wnnun nunwmmwnunn wn N W W W wnwn

As clearly seen from Table 5, it can be understood that when the water-soluble surfactant is added with
an amount within the range of the present invention, contamination at a rack or roller portion and stain at the
unexposed portion could be removed markedly even in the system wherein the replenishing amount to the

color developing tank was small.

It can be also understood that the effects of the present invention, particutarly improved effect in stain at

the unexposed portion becomes large as the replenishing amount becomes little.

Also, by using 1 - 2, 9, 11, 12, 14, 18, 23, 1l - 4, 27, 32, 33,36, 37, 72, Il - 5, V-1, VI- 1, VI - 1 or X -
1 instead of the exemplary compound il - 36, the same experiment was carried out to obtain good resuits.
Particularly, when the compound represented by the formula (l) is used, remarkable effects to cyan
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stain at the unexposed portion can be obtained.
Example 7

When a concentration of the color developing agent in Example 6 was increased to 6.5, 8.0 and 10.0 g,
respectively, stain at the unexposed portion becomes large. However, when the surfactant of the present
invention was used, improved effect in stain at the unexposed portion becomes remarkable. This tendency
is the same as in the surfactant used in Example 1.

Example §

By using the same color paper as in Exampie 1 and the same processing solutions as in Example 2,
the running processing was carried out in the same manner as in Example 1 except for fixedly using the
water-soluble surfactant to be added in the color developing tank solution and replenishing solution therefor
to the exemplary compound | - 23 and changing color developing processing conditions to those shown in
Table 6, contamination at a rack or roller portion in the color developing tank of the automatic developer,
and stain at the unexposed portion were evaluated in the same manner as in Example 2.

(Color developing processing solution)

Processing steps Color developing Color developing
processing time temperature
(1) 3 min 33 °C
(2) 1 min 35 *C
(3) 45 sec 35 °C
(4) 20 sec 3% °C
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As clearly seen from Table 6, it can be understood that as the processing becomes more rapid, the
effect of the present invention, particularly against stain at the unexposed portion becomes more marked.
This tendency was the same in the surfactants used in Example 1 and the exemplary compound | - 9,

11, 12, 14,18, 23, Il - 10, 25, 36, 39, 40, 58, il - 4 or V - 5.

Example 9

On a paper support laminated with a polyethylene on the both surfaces thereof were provided the
following layers to prepare a multi-layer color printing paper having the following layer constitution. The
coating solutions were prepared as shown below.

Preparation of the first layer coating solution

To 20.1 g of yellow coupler (Y - 2), 4.5 g of a color image stabilizer (ST - 6) and 0.8 g of a color image
stabilizer (ST - 7) were added 28.0 cc of ethyl acetate and 8.0 g of a solvent (Sol - 4) to dissolve them, and
the solution was emulsifed and dispersed in 200 cc of a 10 % of gelatin aqueous solution containing 10 cc

of a 10 % sodium dodecylbenzenesulfonate solution.
On the other hand, an emulsion was prepared by effecting sulfur sensitization and gold sensitization
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after adding two kinds of the blue-sensitive sensitizing dyes (D - 5 and D - 6) shown below to silver bromide
emulsion (cubic with grain size of 0.83 pm and variation coefficient of 0.05, which contains 1 mole % of
silver bromide based on the whole grain at part of the grain surface localized).

The above emulsified dispersion and the emulsion were mixed and dissolved, and the first layer coating
solution was prepared so as to have a composition as shown below. Coating solutions for the second to the
seventh layers were also prepared in the same manner as in the preparation of the first layer coating
solution.

As the gelatin hardener for the respective layers, 1-oxy-3,5-dichioro-s-triazine sodium sait was used.

As the spectral sensitizing dye for each layer, the following were used.
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(Blue-sensitive emulision fayer)

D-5
s
Qe
X $
(ChaDs o
$0.8 [
; S0,
D-6
s S
0
| N Ct
(CHa). 1.
508 '

SO0sH - N(C:Hs),

(the above two kinds were added each 2.5 x 10™* mole per mole of silver halide)

(Green-sensitive emulsion layer)

D-7

CaHs

6 cn=lc—CH=<
i \

1
(?Hz)z
502

(added with an amount of 3.5 x 10™* mole per mole of silver halide)

80
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;;>—————;cu====<:f

0

|
(?Hz)4
502

(added with an amount of 7.0 x 1075 mole per mole of silver halide)

(Red-sensitive emulsion layer)

D-8

CHs CHs
Ha S

!
C:Hs ]

(added with an amount of 0.9 x 10~* mole per mole of silver halide)

With respect to the red-sensitive emulsion layer, the following compound was added with an amount of

2.5 x 10-3 mole per mole of silver halide.

S¢s

Also, to the blue-sensitive emulsion layer, the green-sensitive emulsion layer and the red-sensitive
emulsion layer, 1-(5-methylureidophenyl)-6-mercaptotetrazole with amounts of 8.0 x 10~° mole, 8.0 x 10™*

mole and 2.0 x 10~* mole, per mole of silver halide, respectively.
As the irradiation preventive dye, the foliowing were used.

81

(?Hz)4
SOaH'N(C:Hs)a

SOsH

CO/UNH—Q—CH=

//::][:::I,Cﬁa

$;>—-CH =

|
CsHiu

—




10

15

20

25

30

35

.40

45

- 80

55

EP 0 436 947 A1

AI-4 HOOC —,———CH Ci= CH COOH
i

5 "o

HOCCH.) » NHOC CH— CH=CH — CH=CH CONHCCH,) s OH
”\N: :o /- :N’N

] . Ho”

CH, CH.
SOaNa SO0sNa

In the following, compositions of each layer were shown. The numeral shows a coating amount (g/m?2).
An amount of the silver halide emulsion is shown with a coated amount calculated in terms of silver.
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Polyethylene laminated paper

(Polyethylene at the side of the first layer contains

Silver bromide emulsion mentioned above

Gelatin

Yellow coupler (Y

ST - ©
sT - 7

Solvent

Second layer

Gelatin
HQ -1
Solvent
Solvent

Third layer

(Sol - 4)
(Sol - 5)
(Sol - 6)

white pigment (TiO2) and bluish dye (ultramarine))

First layer (blue-sensitive layer)

- 2)

Silver bromide emulsion
(cubic with grain size of 0.45 pm and variation

coefficient of 0.10,

bromide
surface
Gelatin
M- 2

ST - 8
ST - 9
Solvent
Solvent

o O O O - O

O O O =

0.

which contains 1 mole % of

based on the whole grain at part of the

localized)
(Sol -~ 7)
(Sol - 8)

83
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.35
.85
.80
.20
.05
.35

.00
.09
.20
.05

25

silver

grain

.25
.30
.10
.05
.30
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Fourth layer

Gelatin ' 1.50
UV - 3 ' 0.50
HO - 1 0.05

Solvent (Sol - 9) 0.25

Fifth layer (red-sensitive layer)
Silver bromide emulsion 0.19
(cubic with grain size of 0.35 Mum and variation
coefficient of 0.09, which contains 1.4 mole % of
silver bromide based on the whole grain at part of

grain surface localized)

Gelatin 1.30
c -3 0.30
ST - 10 0.18
ST - 7 0.30
ST - 9 0.05
Solvent (Sol - 6) 0.40
Sixth layer
Gelatin 0.50
uv - 1 0.15
HQ - 1 0.20
Solvent (Sol - 9) 0.07
Seventh layer
Gelatin 1.40
Acryl-modified copolymer (modified degree of
17 %) of polyvinyl alcochol 7 0.15
Liquid paraffin 0.02
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Y-2
CHa ce
’ |
CHG"?_CO"TH"CONH CsH, (1)
CHa ’
OY" 0 NHCO?H CsHii(t)
/N OC2H5 CZHS
vy
M- 2
co 0C4H9<n>
K O
C:sH.-CONH \N 0 Calia (t)
C o
Ce
cC~3
CsHy i (t)
OH
cﬁwcogo Cellyy (1)
CH: , R
Ce

Mixture (weight ratio) of R = H, C2Hs and CsHs of 1:3: 6
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ST-8 :
C.Ha (1) ‘\; / CHs
HO CH, c €00 N— COCH=CH,
CoHo(t) ’Z \\ CH, Clo
ST-7
—CH, — ?H—n
CONHC. Ho ()
ST-8
CHa CHa
CaH0
_0CoHa
CaHA0
0CoHa
CHa CHa
ST=-9
OH ga
o4 C—€CH . 35—CO0CeH 1 5
3 |
l CHa
CoH1a00C—CH, ) C
L on
CH.
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ST-10

Mixture (weight ratio) of

. O
K@["\. C.He (1)
N/

with the ratioof 4 : 2 : 4

N
P
N

C.Hs (1)

OH

CaHs ()

OH

@T\N C.Hs (sec)
v |

87

l
C.Hs (L)
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Uuv-3

Mixture (weight ratio) of

N
S0
N

gen’
v

X

88

/

OH
CsHiu (1)

Celliy ()

OH
C.He (1)

CaHe(t)

OH
C-‘ Hs(sec>

Ca.He(t)
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Sol—4
0= P+ 0"‘09H19(i$0)>37
Sol-5
COOC.He
COOC4H9
Sol—6
CHs
g
3
Sol—-7

Mixture {volume ratio) of

Calls / Chs
0=P+OCH2CHC¢HB )3 O=PTO

with the ratio of 3 : 7

Sol—8
0C.Ho(n)
(n>C‘HD\\N
(n)C¢Ho//
CﬁHl'l(t)
Sol—-9
TOOCaH‘v
(CH2)s
COOCeH,

When the light-sensitive silver halide material prepared as mentioned above was subjected to the same
evaluations as in Example 8, substantially the same results could be obtained.

Example E

The same evaluations were carried out in the same manner as in Example 6 except for changing the
magenta coupler M - 1 used in Example 1 to the magenta couplers M - 2 to M - 11 and Comparative
magenta couplers MR - 1 and MR - 2 mentioned below, respectively, or changing the cyan couplers C - 1
and C-21to C - 58, C - 76, C - 83 in the exemplary compounds mentioned at pages 76 to 124 of Japanese
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Patent Application No. 92655/1986, or CC - 9 and Comparative cyan couplers CCR - 1 and CCR - 2 in the
exemplary compounds mentioned at pages 81 to 85 of the same, respectively.

As the results, as compared with Comparative magenta couplers and Comparative cyan couplers,
samples of the present invention showed values 20 to 30 % lower in each of magenta stain and cyan stain
than the comparative ones.

[¥-2] Ce K
3 1
L\N
- |
N N-I—<0H=>,—©-Nﬂcocno—©—*
l
CIDHZ!
*——soz—Qoy
[M-3]
co
CHs g
~
N CeHis
/S
N-——-N—Lcmcn,so,cmcn
Callin
[¥-4]
o .
CHs | P
|
1\’—1~’-—-L—CHZCstoz NHCO(')HCH=COOH
CIBHE'I
[¥-5]
o) .
CHS\W/g/N\N CH:
l |
N—N-——JJ——?:—CHzSOz—@—NHSOszsHu

CHa
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(M-6)
e
Ch N 0CsH1+
N
P — ?HCHzNHSOz 0CeH;
CHa NHSO.
CIH17(t)
[(K-T71
e
(i)CsH- N CHe O(CH2)+50:C.Hs
N
|
N ! cmcnz—tlz—msoz
Chis Collin (L)
[N-8]
co

(t)C¢H9 H

[¥-9]

ce
B
CHs ¥

N N} CHa

OC.Hs

N
N—N——-U—(CHZ),—Q—NHS%Q 0C.He

NESO.,

\
Collin (1)

O0CeH: 4

OCell, -
?HCH:NHSO:

0CeH,2(t)
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[¥-10]
CHs
. Ct H |
(J)CSH? N\”/f_CstOzCIBHS'l
Ne—N—o}§ CH,
[N-11]
~ CH
¢ g .
(t)CJ,Ha\H/S/N CHsCHs = C~ RHSO: 0C.:Has
T CHs
N— N —1
c
(XR-1) 0
[ NH@ C.Ha ()
’: A \
U iHCOCHO _.
‘ CQ szst(n)
co
(XR-2)
C-;Hs(l’l) CQ
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SJ\ ]}1—“”
CeHin(t) 0 N/

ey
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(CCR-1)
OH
c NHCOCHzO-—<i;;>%—c5H,,(t)
CH-” CSHll(t)
e
(CCR-2)
OH
COCH(CH.) . -0 Cely i (t)
CSHx 1 (t)
Exampleﬂ

In the same manner as in Example 1 except for using the compounds shown in Table 7 instead of N,N-
diethylhydroxylamine in the color developing tank solution and the replenishing solution in Example 1,
processing was carried out to evaluate the contamination at the rack and roller portions and stain at the
unexposed portion in the same manner as in Example 1. As for the stain at the unexposed portion,
evaluation was carried out by measuring spectral reflective densities at 440 nm and 640 nm. The results are
shown in Table 7.
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Table 7
Compound to be Contami- .
Experi- | added instead | Surfac- |nation at Stain agtuiuozixposed
ment of N,N-diethyl | tant rack and po
No. hydroxylamine | (2.5 g/1)| roller
(5 g/1) portions 440 rm 660 rm
_ Hydroxylamine
7-2 sulfate XX 0.174 0.122
7-3 A-1 XX 0.145 0.108
None
7-4 A-2 XX 0.147 0.107
7-5 A -~ 18 XX 0.148 0.109
7-6 A-21 XX 0.146 0.108
7-7 None AN 0.102 0.103
_ Hydroxylamine
7-8 sulfate O 0.097 0.095
7-9 A-1 © 0.062 0.080
I-14
7 -10 A-2 © 0.064 0.081
7-11 A - 18 © 0.063 0.082
7 - 12 A-2 © 0.063 0.081

As clearly seen from Table 7, by adding the water-soluble surfactant of the present invention to the
color developing solution and adding the compound (A) described in the specification thereto, it can be
understood that contamination at the roller and rack portions as well as stain at the unexposed portion can
further be improved.

Example E

In the same manner as in Example 1 except for adding the compounds shown in Table 8 to the color
developing tank solution and the replenishing solution, processing was carried out as in Example 1 fo
evaluate the contamination at the rack and roller portions and stain at the unexposed portion in the same
manner as in Example 1. As for the stain at the unexposed portion, evaluation was carried out by measuring
spectral reflective densities at 440 nm and 640 nm. The results are shown in Table 8.
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Table 8
: Contami- | giain at unexposed
Experi~ | Compound to | Surfac- nation at X
ment be added tane rack and portion
No. (2 g/1) (2.5 g/1) ;giﬁgns 440 rm 640 rm
8 -1 None XX 0.145 0.108
8 -2 E - 36 XX 0.138 0.107
8 -3 E - 39 None XX 0.139 0.107
8 -4 E - 40 XX 0.137 0.107
-5 E - 45 XX 0.138 0.108
-6 None © 0.062 0.080
8 -7 E - 36 ©) 0.052 0.077
8 -8 E - 39 I1-14 © 0.053 0.078
8 -9 E - 40 © 0.050 0.077
8-10| E-45 © 0.053 0.078

As clearly seen from Table 8, it can be understood that by adding the water-soluble surfactant of the

present invention to the color developing solution and adding the compounds shown in Table 8 to the same,
contaminations of the roller and rack portions as well as stain at the unexposed portion, particularly the stain
at the unexposed portion can be further improved.

Claims

1.

A color developing solution for a light-sensitive silver halide color photographic material which
comprises a sulfite concentration of 1.0 x 10~2 mole or lower per liter of the color developing solution
and containing 0.5 to 20 g/ of a water-soluble surfactant.

The solution of Claim 1 wherein said water-soluble surfactant is at least one of a nonionic surfactant
and an anionic surfactant.

The solution of Claim 1 wherein an amount of said water-soluble surfactant is 1.0 to 10 g per liter of the
color developing solution.

The solution of Claim 2 wherein said water-soluble surfactant is a compound represented by the
following formula (1):

RIX(EN 11~ (E)mi~(E3m-RZ ()

wherein R! represents a hydrogen atom, an aliphatic group or an acyl group, R? represents a hydrogen
atom or an aliphatic group, E' represents ethylene oxide, E? represents propylene oxide, E? represents
ethylene oxide, X represents an oxygen atom or a -R®N- group where R® represents an aliphatic group,
a hydrogen atom or (E'),~(E?)mz-(E®)n2-R*, where R4 represents a hydrogen atom or an aliphatic group,
and 11, 12, ml, m2, n1 and n2 each represent a value of 0 to 300.
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5. The solution of Claim 4 wherein said compound is selected from the group ccnsisting of

t-1

C12H25GO0£CaHs O ¥10-H
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CoH19CO0—¢CoH40O4~H
C12H25NH—~C2H40¥10-H
C12H25NH—C2H40%15-H

HO—(C2H4O+20—€<|3HCH20+5-€C2H4O*20-H
CHj3

C12H25NHCH2CH20K
CH2CH20%10-H
Ci2H25-N
\CH2CH20‘)"10_H
CH2CH20%5-H
Ci2H25-N

\(CHQCHzo)-s-H

HO— 'CHCHzO‘)-le .4—tCH2CH20%21.6-H
CH3

HO— ci:HCHzOhs .4—tCH2CH20%14.4-H
CH3

Ho-ecl:HCHp_O) 20.7—tCH2CH20¥18.2~H
CHs

HO—(-CIZHCHZO) 30,2—tCH2CH20%26,.5-H
CHjs

HO—(CIJHCHzO) 30.2=—tCH2CH20%39.8-H
CH3
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6. The solution of Claim 2 wherein said water-soluble surfactant is a compound selected from the group

consisting of:
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HO— ?HCH20+3 0.
CHj3

HO—('CI'ZHCHzo')-35
CH3

HO’-('CIIHCH20)—3 5
CHjz

BO— ClZHCHzO-)-3 8.
CH3

HO—(CI:HCH20+33 )
CHjs

HO—(CEHCHzO‘)';:,g )
CHj

HO—-é?HCHzO)-se .
CH3

HO—('?HCH20)-47
CHjs

HO—((IZHCHzo-)-ss
CHs

HO—(C{:HCH20+56 .
CHj3

HO—(-CIZHCHzO-)-ss
CHs

HO—((‘:HCH20+56_
CHj3

98

2=—tCH2CH20¥159, 1~-H

.3—tCH2CH20¥48.6-H

.3=+$CH2CH20%108.7-H

g—tCH2CH20¥34.1~H

g—tCH2CH20%51.1~H

g—tCH2CH20%119.3-H

g—tCH2CH20%204.5-H

.4—tCH2CH20) 41.7~H

.0=—¢tCH2CH20%31 . 7~H

0—¢CH2CHE20}4g9 . 2~H

.0—¢CH2CH20%73,.9~-H

0—tCH2CH20% 295, 5~H
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Ap-O0—~Brm—tCiru—X1 (II)

wherein Az represents a monovalent organic group such as an alkyl group having 6 to 50, preferably 6
{0 35 carbon atoms and an aryl group substituted by an alkyl group having 3 to 35 carbon atoms or by
an alkeny! group having 2 to 35 carbon atoms; B or C represents ethylene oxide or propylene oxide, or

—CHz b CHm—{ CHz 7r—0-
OH

where ni, my and 11 each represent 0, 1, 2 or 3; m and n each represent an integer of 0 to 100; Xs
represents a hydrogen atom, an alkyl group, an aralkyl group or an aryl group,

R —X-LyCOOM (I11)

wherein R represents an aliphatic group; X represents

—COI‘Q— or —SOzll\I-
RZ R3

where R2 and R3 each represent a hydrogen atom or the groups defined in R'; £ is 0 or 1, M
represents a hydrogen atom, an alkali metal, an ammonium ion or an organic ammonium ion; and L
represents an alkylene group,

RI—X-Lir—Y) ' SO3M (IV)

_wherein R’ represents an aliphatic group; X represents

-CON~ or -SOzII\J-
R2 R3

where R? and R® each represent a hydrogen atom or the groups defined in R'; and m' are each 0 or 1;
L represents an alkylene group; Y represents an oxygen atom and M represents a hydrogen atom, an
alkali metal or a monovalent cation,

22-0—CH2CH20w—SO3M (V)

wherein M represents a hydrogen atom, an alkali metal or a monovalent cation; n is 1 to 100; and Az
represents a monovalent organic group or an aryl group substituted by an alkyl group having 3 to 20
carbon atoms,

1}4
R5-I?9-A-COOG (VI)
Rg
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wherein Rs, Rs and Rs each represent a substituted or unsubstituted alkyl group, and Rq and Rs, or Rs
and Rg may form a ring, respectively; and A represents

—CHym

where n is an integer of 1, 2 or 3,

Rl"'ll\J—'("'A"X) n (VII)
(R2)m

whersin Ry has the same meaning as Az in the formula (ll); Rz represents a hydrogen atom or an alkyl
group; m and n are each 0, 1 or 2; A represents an alkyl group or a substituted or unsubstituted aryl
group; and X is -COOM or -SOsH where M is a hydrogen atom, an alkali metal or a monovalent cation,

?4
Rs—qe—R7-x9 (VIII)
Rg

wherein Rs, Rs, Re and Ry each represent a hydrogen atom, a substituted or unsubstituted alkyl group
or a phenyl group; and X°® represents an anion of a halogen atom, a hydroxyl group, a sulfate group, a
carbonate group, a nitrate group, an acetate group or a p-toluenesulfonate group,

R+-CH-COORg

wherein one of Rs and Ry represents a hydrogen atom or an alkyl group and the other represents a
group represented by the formula: -SOsM where M represents a hydrogen atom, an alkali metal or a
monovalent cation; As represents an oxygen atom or a group represented by the formula: -NR1o- where
Rio represents a hydrogen atom or an alky! group having 1 to 8 carbon atoms; and Rs and Rs each
represent an alkyl group having 4 to 30 carbon atoms, provided that the alkyl group represented by Rs,
Rs or Rig may be substituted by a fluorine atom,

Rig SO3M {X)
R17 Ris
Rig Ris (XI)

(SO3M)n  (SO3M)p

wherein Ri4, Ris, Ris, Ri7 and Ris each represent a hydrogen atom or an alkyl group, M has the
same meaning with M as defined in the formula (lll), and n and p are each 0 or an integer of 1 t0 4 and
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numbers satisfying 1 £n + p < 8.

7. The solution of Claim 1 wherein said solution further contains a triazinylstylbene type optical brighten-

ing agent represented by the following formula:

xz—c’"§c NIIQ- o= CH—Q-NH
N\C/N

SO M S0aM

~ (&-(4/
|
ac

Y1

wherein Xz, Xz, Y1 and Y2 each represent a hydroxyl group, a halogen atom such as chlorine and
bromine, an alky! group, an aryl group,

R21
/ /
R22 R24
where Ro: and Rz2 each represent a hydrogen atom, an alkyl group which may have a substituent(s),
or a substituted or unsubstituted aryl group, Rzs and Rz« each represent a substituted or unsubstituted
alkylene group, Rezs represents a hydrogen atom, a substituted or unsubstituted alkyl group or a
substituted or unsubstituted aryl group, and M represents a cation,

8. A processing method of a light-sensitive silver halide color photographic material which comprises

processing the light-sensitive silver halide color photographic material with a color developing solution
after imagewise exposure, the improvement wherein said color developing solution contains 1.0 x 1073
mole or less of a sulfite per liter of the color developing solution and contains 0.5 to 20 g/t of a water-
soluble surfactant.

9. The method of Claim 8 wherein an amount of said water-soluble surfactant is 1.0 g to 10 g per liter of

the color developing solution.

10. The method of Claim 8 wherein a replenishing amount of said color developing solution is 120 mi or

less per 1 m2 of the light-sensitive silver halide color photographic material.

11. The method of Claim 8 wherein said water-soluble surfactant is at least one of a nonionic surfactant and

an anionic surfactant.

12, The method of Claim 11, wherein said water-soluble surfactant is a compound represented by the

following formula (I):
R'X(ED11-(EDmi-(E3m-R2 ()

wherein R' represents a hydrogen atom, an aliphatic group or an acyl group, R2 represents a hydrogen
atom or an aliphatic group, E' represents ethylene oxide, E? represents propylene oxide, E3 represents
ethylene oxide, X represents an oxygen atom or a -R3N- group where R® represents an aliphatic group,
a hydrogen atom or (E'),~(E?)me~(E®)n2-R*, where R4 represents a hydrogen atom or an aliphatic group,
and £1, 12, ml, m2, n1 and n2 each represent a value of 0 to 300.

13. The method of Claim 12, wherein said compound is selected from the group consisting of
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C12H25C00—C2H40F10~H
CgH19COO0—~C2H4094—~H
C12H2sNH—C2H40%10-H

C12H2sNH—~CpH40%15-H
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HO—+C2H40+2o—*?HCHzO+s-+C2H4O+2o-H
CH3

C12B25NHCH2CH20H
CH2CH20%10-H
Ci12H25=N
\\CH2CH20+10‘H
CH2CH2045-H
C12Hz5-N

CH2CH20%s-H

HO—%?HCH20+16.4—+CHZCH20+21.6-H
CHs3

HO—%?HCH20+16.4—+CH2CH20+14.4-H
CH3

HO-+$HCH20f20.7—+CH2CH20%18.2-H
CH3

Ho—+?HCH20+3o.2—+CH2CH20+26.s-H
CH3

Ho—+$HCH20+3o.z—+CHZCH20+39.a-H
CH3

HO—+$HCH20+30.2—+CH2CH20+159.1*H
CH3

Ho—+$HCH20+35,3-+CHzCH20%ue.6-H
CHj3
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I -16
HO—((IZHCH20+35 .3—tCH2CHz0%108.7-H
CHj3
I-17
HO—(-CI:HCHZO‘)'ss .8—{CH2CH20%34.1-H
CHs3
I - 18
HO—CHCH20}38,g—¢CH2CH20%¥51,1-H
(13H3
I -19
HO—~—~CHCH20% 38, 8—tCH2CH20%119.3-H
('ZH3
I -20
HO—GCIZHCHzOHs .8—tCH2CH207204.5-H
CHj
I-21
Ho-—éC'HCHzO)-m .4—tCH2CH20%41 ,7-H
CH3
I-22
HO—(-(I':HCH20)-55 .0—¢CH2CH20%31.7-H
CHs
I - 23
HO—(-C'IHCHZO')'SG .0—tCH2CH20%49 . 2-H
CHs
I - 24
HO—+<I:HCH20+56 .0—fCH2CH20%73,9-H
CH3
I - 25
HO—(-Cl:HCHzoé-ss .0—tCH2CH20%295 . 5-H
CHs

14. The method of Claim 11 wherein said water-soluble surfactant is a compound selected from the group

consisting of:

Az-O-(B)m-(Cha-Xs  (IN)

wherein Az represents a monovalent organic group such as an alkyl group having 6 to 50, preferably 6
to 35 carbon atoms and an aryl group substituted by an alkyl group having 3 to 35 carbon atoms or by
an alkenyl group having 2 to 35 carbon atoms; B or C represents ethylene oxide or propylene oxide, or
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—GCthr-('Cthrr-(CHz Fa—O-
OH

where n1, m1 and i1 each represent 0, 1, 2 or 3; m and n each represent an integer of 0 to 100; X,
represents a hydrogen atom, an alkyl group, an aralkyl group or an aryl group,

Rl1——tX-L$—-COOM (III)

wherein R' represents an aliphatic group; X represents

-CON- or -soz?-
R2 R3

where R2 and R® each represent a hydrogen atom or the groups defined in R'; £ is 0 or 1, M
represents a hydrogen atom, an alkali metal, an ammonium ion or an organic ammonium ion; and L
represents an alkylene group,

Rl —X=Ly—Y) n' SO3M (IV)
wherein R' represents an aliphatic group; X represents

—cov- or -soz$—
R2 R3

where R2 and R® each represent a hydrogen atom or the groups defined in R'; £ and m" are each O or
1; L represents an alkylene group; Y represents an oxygen atom and M represents a hydrogen atom,
an alkali metal or a monovalent cation,

Ap-O0—+CH2CH204+w—S03M (V)

wherein M represents a hydrogen atom, an alkali metal or a monovalent cation; n is 1 to 100; and Az
represents a monovalent organic group or an aryl group substituted by an alky! group having 3 to 20
carbon atoms, )

I|°x4
R5-§®-A-cooe (VI)
Rg

wherein Re, Rs and Rg each represent a substituted or unsubstituted alkyl group, and Rs and Rs, or Rs
and Rs may form a ring, respectively; and A represents

—CHyr—
where n is an integer of 1, 2 or 3,
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Ry-N——2-X)n (VII)
(R2)m .

wherein R; has the same meaning as A; in the formula (Il); Rz represents a hydrogen atom or an alkyl
group; m and n are each 0, 1 or 2; A represents an alkyl group or a substituted or unsubstituted aryl
group; and X is <COOM or -SOsH where M is a hydrogen atom, an alkali metal or a monovalent cation,

?4
Rs-Te-R7-X9 (VIII)
Re¢

wherein Rs, Rs, Bs and Ry each represent a hydrogen atom, a substituted or unsubstituted alky! group
or a phenyl group; and X° represents an anion of a halogen atom, a hydroxy! group, a sulfate group, a
carbonate group, a nitrate group, an acetate group or a p-toluenesulfonate group,

R7-CH-COORg

wherein one of Rs and Ry represents a hydrogen atom or an alkyl group and the other represents a
group represented by the formula: -SOsM where M represents a hydrogen atom, an alkali metal or a
monovalent cation; As represents an oxygen atom or a group represented by the formula: -NR1o- where
Rio represents a hydrogen atom or an alkyl group having 1 to 8 carbon atoms; and Re and Rs each
represent an alkyl group having 4 to 30 carbon atoms, provided that the alkyl group represented by Rs,
Rs or Rio may be substituted by a fluorine atom,

Rig SO3M (X)
Ri17 Rig
Rig Rig (XI)

(SOsM)p  (SO3M)p

wherein Ris, Ris, Ris, Ri7 and Rys each represent a hydrogen atom or an alkyl group, M has the
same meaning with M as defined in the formula (I}, and n and p are each 0 or an integer of 1 to 4 and
numbers satisfying 1 £n + p £ 8.

The method of Claim 8 wherein said solution further contains a triazinyistylbene type optical brightening
agent represented by the following formula:
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IRV g g
NnZN
SO ¥ T

A
N\C/ S0 M
\{1 Y,

wherein X2, Xa, Y; and Y2 each represent a hydroxyl group, a halogen atom such as chlorine and
bromine, an alkyl group, an aryl group,

R21

-N , or -OR2s,

_N<
R22 Rog

where Ra1 and Ra2 each represent a hydrogen atom, an alkyl group which may have a substituent(s),
or a substituted or unsubstituted ary! group, Res and Rzs each represent a substituted or unsubstituted
alkylene group, Res represents a hydrogen atom, a substituted or unsubstituted alkyl group or a
substituted or unsubstituted aryl group, and M represents a cation.
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