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ABSTRACT: A photographic silver halide light-sensitive ele 
ment comprising a support having thereon at least one layer 
containing a silver halide, wherein one colloid containing 
layer of said element contains: a) a compound of the formula 
M103 0r M104, wherein M is a hydrogen atom, an alkaline 
metal atom or ammonium group, and b) at least one of the 
following: unsubstituted benzenesul?nic acid, substituted 
benezenesul?nic acid and salts thereof; This element ex 
hibits a marked reduction in the amount of yellow fog which 
is formed after storage and/0r development. 
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PI-IOTOGRAPIIIC SILVER IIALIDE LIGHT-SENSITIVE 
ELEMENTS USEFUL IN PREVENTING YELLOW FOG 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The present invention relates to a photographic silver halide 

light-sensitive element in which the formation of yellow fogs is 
reduced. 

Description of the Prior Art 
An exposed photographic silver halide light-sensitive ele 

ment is usually successively processed in a developing bath, a 
stopping bath and a ?xing bath. In this case, a thiosulfate, a 
solvent for a silver halide which is contained in the ?xing bath, 
is frequently intermixed in a developer. Also, in the case of 
processing an exposed photographic silver halide light-sensi 
tive element in a monobath for development and ?xing simul 
taneously, a thiosulfate which is a solvent for a silver halide is 
sometimes incorporated in the monobath. 
When photographic silver halide light-sensitive elements 

are developed in such a developing bath (or a monobath for 
development and ?xing simultaneously) containing a solvent 
for silver halide, yellow fogs are-produced, the extent of the 
fogs depending upon the kind of the light-sensitive element. 

In particular, in photographic printing papers, the formation 
of yellow fogs is more developed than in other photographic 
silver halide light-sensitive elements, and to prevent the for 
mation of fogs, various antifoggants have been used. 

In most cases, yellow fogs in photographic silver halide 
light-sensitive elements are caused by ?ne silver particles or 
silver sul?de deposited in any water-permeable colloid layer 
used in forming the photographic silver halide light-sensitive 
elements, not generally in baryta layers or emulsion layers 
thereof, or in water-permeable papers. The reason for the for 
mation of such yellow fogs is as follows: 
When a photographic silver halide light-sensitive element is 

processed in a developer containing a solvent for a silver ha 
lide, such as a thiosulfate, and when a material capable of 
forming a nucleus for reducing water-soluble silver ions to 
metallic silver, such as colloidal sulfur, silver or silver sul?de is 
present in a baryta layer or an emulsion layer thereof is 
present, water-soluble silver ions are reduced into metallic 
silver by reducing agents (for example a developing agent) in 
the developer, and these deposit on the aforesaid nuclei, thus 
forming the yellow fogs. 
The yellow fogs thus formed can be generally divided into 

two types, according to their method of formation. One 
method is where the formation of yellow fogs is observed 
when a photographic silver halide light-sensitive element is 
developed in a developer containing a solvent for silver halide, 
just after the preparation thereof. A second method is where 
the formation of yellow fogs is not observed when a photo 
graphic silver halide light-sensitive element is developed in a 
developercontaining a solvent for silver halide (just after the 
preparation thereof), but is observed when a photographic 
silver halide light~sensitive element is subjected to the same 
processing after it is stored under various conditions. 
The former is the situation when a material capable of being 

a nucleus for reducing water-soluble silver ions to metallic 
silver is already present in a baryta paper as a support for a 
photographic silver halide light-sensitive element, or else is 
present in a silver halide light-sensitive emulsion layer, a 
baryta paper, or a paper for a photographic silver halide light 
sensitive element at the preparation thereof. The latter case is 
where a material capable of forming a nucleus for reducing 
water-soluble silver ions to metallic silver is formed in the 
emulsion layer, the baryta layer of the support of the photo 
graphic element, after it has been stored under various condi~ 
tions. For example, when photographic printing papers are 
packed and stored for a long period of time, yellow fogs are 
formed, in particular at the edges of the printing papers or at 
the uppermost sheet of the photographic printing paper. This 
shows that the formation of a nucleus utilized for reducing 
water-soluble silver ions to metallic silver is particularly great 
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2 
at portions which are liable to be contacted by the at 
mosphere. ' 

SUMMARY OF THE INVENTION 

It has been found that a photographic silver halide-sensitive 
element which contains at least one colloid layer which con 
tains a compound capable of forming iodate ions will exhibit a 
marked reduction in the amount of yellow fogs which may be 
formed therein. To prolong the effect of the iodate-forming 
compound after storage, benzenesul?nic acids and salts 
thereof, may be added. 

Representative compounds capable of forming iodate ions 
are iodic acid, periodic acid and salts thereof. 

Various substituted benzenesul?nic acids, and salts thereof 
are described in the specification. 

Representative colloidal materials wherein the compound 
of the present invention may be incorporated include emul~ 
sion layers, protective layers and baryta layers. 

Thus, an object of this invention is to prevent the formation 
of yellow fogs in photographic silver halide light-sensitive ele 
ments, and in particular to prevent the formation of yellow 
fogs in photographic silver halide light-sensitive elements 
when they are stored or allowed to stand for long periods of 
time under various conditions. 
Another object of this invention is to provide a photo 

graphic silver halide light-sensitive element in which the for 
mation of yellow fogs is effectively reduced or prevented. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

These objects of this invention can be attained by incor 
porating in a support paper for photographic printing paper or 
in at least one layer of the colloidal layers or emulsion layers 
formed on a support for photographic silver halide light-sensi 
tive elements, a compound capable of forming iodate ions 
(hereinafter such a compound is called an iodate compound) 
together with, if necessary, an unsubstituted or substituted 
benzenesul?nic acid, or a salt thereof. 

In the claims and the speci?cations of this invention, the 
colloid layers include every layer which contains colloidal 
materials for photographic silver halide light-sensitive ele~ 
ments, such as, emulsion layers, protective layers, and baryta 
layers. Thus, the factors which cause yellow fogs are, as men 
tioned above, due to the properties speci?c to the material 
which is used. However, it is believed that lower molecular 
weight materials contained in a colloid layer or a paper base 
move freely through each layer when each colloid layer of the 
photographic silver halide light-sensitive element is swollen in 
a processing bath. In fact, the aforesaid material (such as an 
iodine compound, unsubstituted or substituted benzenesul 
?nic acid, or a salt thereof) may be effectively incorporated in 
any of the colloid layers and the paper base, and thus may, in 
effect, be incorporated in any layer in the present invention. 
A compound capable of forming iodate ions (l03)', that is 

an iodate compound, is generally a compound as iodic acid, 
periodic acid or a salt thereof, represented by M10, or MlO ,, 
wherein M represents a hydrogen atom, an alkali metal or an 
ammonium group. As illustrative examples of such com 
pounds, there are ammonium iodate, iodic acid, sodium 
iodate, periodic acid, potassium periodate, ammonium 
periodate, and the like. 
The unsubstituted or substituted benzenesul?nic acids or 

salts thereof, may generally be represented by the general for 
mula: 

wherein M represents a hydrogen atom, an alkali metal or am 
monium group, and X represents hydrogen, a halogen atom, 
an alkyl group having 1-3 carbon atoms, or an amino group. 
Illustrative examples of such compounds are sodium 
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benzenesul?nate, sodium p-toluenesul?nate, sodium p 
chlorobenzenesul?nate, and sodium p-aminobenzenesul 
?nate. 
The mechanism of the iodate compound of this invention 

for preventing the formation of yellow fogs has not yet been 
clari?ed, but the following is offered as a nonlimitative possi 
ble explanation. The yellow fogs form in the silver halide 
emulsion layer of a photographic silver halide light-sensitive 
element or at the interface between the silver halide emulsion 
layer and an adjacent layer thereof. Hence, the yellow fogs are 
considered to be formed through a stage where physical 
development nuclei are formed or present. Thus, yellowish 
developed silver as formed, utilizing the physical development 
nuclei as the development nuclei when the photographic silver 
halide light-sensitive element is developed in a developing 
bath containing a solvent for a silver halide. It is believed 
proper to consider the physical development nuclei as very 
?ne particles of metallic silver (A,) formed in the silver halide 
emulsion layer or at the interface between the silver halide 
emulsion layer and a layer adjacent the silver halide emulsion 
layer, the nuclei being formed by the reduction of silver ions 
(Af). Alternatively, they may be considered as very ?ne par 
ticles of silver sul?de formed there by the reaction of silver 
ions (AJ) and a very small amount of a sulfur compound. In 
the former case, the iodate will suppress the formation of 
metallic silver by oxidizing materials which will reduce silver 
ions, while in the latter case the iodate compound will sup 
press the formation of silver sul?de by oxidizing the sulfur 
compound. Therefore, by incorporating the iodate compound 
in a photographic colloid layer of a photographic silver halide 
light-sensitive element the formation of the physical develop 
ment nuclei will be suppressed, and the formation of yellow 
fogs can be reduced. 

Furthermore, it has been found that by adding an unsub 
stituted or substituted benzenesul?nic acid, or a salt thereof, 
to the colloid layer, the effect of the iodate compound can be 
prolonged for an even longer period of time. That is, after 
storing a photographic silver halide light-sensitive element 
containing an iodate compound therein for a long period of 
time, or else after allowing it to stand under conditions of high 
temperature and high humidity, the photographic light-sensi 
tive element can be subjected to development, ?xing, and 
washing as usual. It will then be observed that the unexposed 
portions of the photographic silver halide light-sensitive ele 
ment become yellowish, caused perhaps by the spontaneous 
decomposition of the iodate compound. However, when an 
unsubstituted or substituted benzenesul?nic acid or a salt 
thereof is incorporated in the light-sensitive element, the 
spontaneous decomposition of the iodate compound is sup 
pressed, thereby further inhibiting the occurrence of yellow 
mg. 

In other words, it is believed that the formation of yellow 
fogs is prevented or suppressed by an iodate compound, and 
the spontaneous decomposition of the iodate compound is 
prevented, or suppressed, by an unsubstituted or substituted 
benzenesul?nic compound, or a salt thereof. 

In the present invention, an iodate compound, M103 or 
MIC‘, may be employed alone, or as a mixture of two or more 
types of such iodate compounds. As mentioned above, if 
necessary, an unsubstituted or benzenesul?nic acid, or a salt 
thereof, may be used with the aforesaid iodate compound. In 
this case, the benzenesul?nic acid, or salt thereof, may be used 
along, or as a mixture of two or more types thereof. 
There are no particular limitations with respect to the 

amounts of the aforesaid additives, but generally the amount 
of the iodate compound is preferably about 0.5 g. per kilo 
gram of silver halide emulsion (containing about 40 g. of silver 
halide). 

Also, in the present invention, the aforesaid additives may 
be effectively added in any colloid layer of a photographic 
silver halide light-sensitive element and also they may be 
added in one colloid layer or two or more colloid layers. 
Furthermore, the additives may be incorporated in a colloid 
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4 
layer at any stage, but usually it is incorporated in a colloid, 
such as, a silver halide emulsion, a baryta coating composi 
tion, a dispersion for use as a protective layer, etc., at the 
preparation thereof, together with other additives, such as 
hardening agents, and wetting agents. 

Thus, according to the present invention, a photographic 
silver halide light-sensitive element capable of providing sharp 
images having substantially no fogs or, at worst, very few fogs, 
is obtained. 
The invention will now be explained with reference to the 

following examples. 

EXAMPLE 1 

A baryta coating composition, containing a hardening 
agent, a wetting agent, etc., was applied to a paper in such pro 
portions that the amounts of barium sulfate (anhydrous, 
gelatin, and sodium iodate (anhydrous) were 40 g., 4 g., and 
0.05 g., respectively, per 1 square meter of the paper, to pro 
vide a baryta paper. Further, a photographic silver halide 
emulsion for photographic printing paper use was applied to 
the baryta layer thus formed to provide a photographic print 
ing paper. 
As a comparative sample, a printing paper was prepared by 

the same procedure as above using the baryta coating com 
position containing no sodium iodate. 
These printing papers were stored for 6 months at a tem 

perature of 20° C. and at a relative humidity of 70 percent. 
Thereafter, they were developed for 5-10 minutes at 20° C. in 
a developer having the following composition: 

Monomethyl p-aminophenol sulfate 3 g, 
Sodium sul?te (anhydrous) 45 g. 
Hydroquinone 12 g. 
Sodium carbonate (anhydrous) 67.5 g. 
Potassium bromide 2 g. 
Sodium thiosulate l 3. 
Water to make 3,000 ml. 

The printing papers thus developed were ?xed, washed and 
dried using standard techniques. 
When the printing papers thus processed were compared as 

to the amount of yellow fog, the formation of yellow fog in the 
printing paper containing sodium iodate was much less than 
that in the comparative sample. 

EXAMPLE 2 

A silver chlorobromide emulsion containing 50 mole per~ 
cent silver bromide and 0.5 g. of sodium iodate (anhydrous) 
per kilogram of the silver halide emulsion (containing 50 g. of 
silver halide), with a dye sensitize-r, an antifoggant, a harden 
ing agent, a wetting agent, etc., was applied to a baryta-coated 
paper to prepare a photographic printing paper. When the 
printing paper thus prepared was processed as in example 1, 
the formation of yellow fogs was negligible. 

EXAMPLE 3 

A silver iodobromide emulsion containing 3 mole percent 
silver iodide and l g. of sodium iodate (anhydrous) per kilo 
gram of the silver halide emulsion, together with a dye sen 
sitizer, a hardening agent, a wetting agent, etc., was applied to 
a ?lm base of triacetyl cellulose at a thickness of 90 g./m.2 to 
provide a photographic silver halide light-sensitive ?lm was 
prepared by the same procedure as above while using a silver 
halide emulsion having the same composition as above, with 
the exception that no sodium iodate was contained therein. 
When the photographic light-sensitive ?lms were processed 

as in example 1, yellow fogs were formed in the comparative 
photographic light-sensitive ?lm, while such fogs were not 
formed in the photographic light-sensitive ?lm of this inven 
tion. 
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EXAMPLE 4 

A pure silver halide emulsion, containing 50 g. of silver 
chloride and 1.5 g. of sodium benzenesul?nate per kilogram of 
silver halide emulsion, together with a hardening agent, a 
wetting agent, and the like. was applied to a baryta-coated 
paper at a thickness of 50-80 g./m.2'. To the emulsion layer 
thus formed there was applied, as a protective layer, an aque 
ous gelatin solution having the following composition: ' 

Gelatin 25 g. 
Sodium iodate (anhydrous) l g. 
Saponin (6% solution) 5 ml. 
Water 1,000 ml. 

at a thickness of 30-50 ml./m.2, to thereby provide a photo 
graphic printing paper. When the photographic printing paper 
thus prepared was processed as in example 1 after storing for a 
long period of time, no yellow fogs were observed. 
Moreover, when the photographic printing paper and the 

photographic silver halide light-sensitive elements prepared in 
examples 1, 2 and 3 were stored at conditions of high tempera 
ture and high humidity and then processed asin example 1, 
yellow fogs (not as above, but yellow fogs caused by the 
decomposition of the iodate compound) were observed in the 
light~sensitive elements prepared in examples 1, 2 and 3, but 
no such yellow fogs were formed in the photographic printing 
paper which contained sodium iodate and sodium benzenesul 
?nate (ex. 4). 

EXAMPLES 5-7 

By the same procedure as in the aforesaid examples, photo 
graphic printing papers were formed, each having a light-sen 
sitive silver halide emulsion layer containing the additive or 
additives shown in the following table. After processing these 
printing papers as in example 1, the re?ection density of the 
yellow fogs was measured using a ?lter transmitting blue light 
having wave lengths shorter than 500 m. The results are shown 
in the following table. 
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which contained the unsubstituted or substituted benzenesul 
?nic acid but which contained no iodate compound, a large 
amount of yellow fogs were formed when they were stored for 
6 months at a temperature of 20° C. and a relative humidity of 

‘ 70 percent, or under high temperature and high humidity con 
ditions. ' 

On the other hand, when the sample of this invention of ex 
ample 5 was stored for a long period of time under atmospher 
ic conditions, the formation of yellow fogs was extremely 
small, when compared with the aforesaid comparative sam 
ples. In addition, when the samples of this invention of exam 
ples 6 and 7 were stored for 6 months at a temperature of 20° 
C. and at a relative humidity of 70 percent, or else under high 
temperature and high humidity conditions, a yellow fog in 
crease was scarcely observable. 
What is claimed is: 
l. A photographic silver halide light-sensitive element use 

ful in preventing yellow fog comprising a support having 
thereon at least one layer containing a silver halide, and one 
colloid layer selected from the group consisting of a photo 
graphic silver halide emulsion layer and a layer adjacent to a 
silver halide emulsion layer, wherein said colloid layer of said 
element contains: 

a. a compound of the formula MlOa or M104, wherein M is a 
hydrogen atom, an alkaline metal atom or an ammonium 
group, and 

b. a member selected from the group consisting of unsub 
stituted benzenesul?nic acid, substituted benzenesul?nic 
acid, and salts thereof. 

2. The photographic silver halide light-sensitive element as 
claimed in claim 1 wherein said salt of benzenesul?nic acid is 
sodium benzenesul?nate. 

3. The photographic silver halide light~sensitive element as 
claimed in claim 1 wherein said salt of a substituted 
benzenesul?nic acid is selected from the group consisting of 
sodium-p-toluenesul?nate, sodium p-chlorobenzenesul?nate, 
and sodium p-aminobenzenesul?nate. 

TABLE 1 7 

Reflection density of yellow tog using blue 
Sample Additive Amount Initial ?lter (developedv for 10 minutes) 

(gl/cm2) period 
For 6 months at 20° For 5 days at 50° C. 

C. and 70% RH and at 80% RH 

C t'v Ex. 1 ____ ._ None ...................................... .. 0.04 0.12 0.08 
iaxgiiigigisff .... _ 3 ____ __ Ammonium iodate (anhydrous) 0.05 0. 04 0.07 0.07 
Example 6 ................... .__d0 ................... . _ 0- 05 v - . - . - . - . . . . . . . _ , , ,r 

Sodium benzenesiul?rzatc?n _ . 0. 04 0. 04 0. 04 
1 7 ______________ .. Potassiumperio ate an y ou . ......... .. ._ . . Emmp e Sodium p~t0l1lellt2lS1?_l?IlB.t6_ . .. 82 (3 8: 

Com arative Ex. 2) .... _. Sodium bonzenes mate ..... __ . _ . . . _ i. _ 

EComBarative Ex. 3) ____ __ P-toluenesul?nate-_. _______________ .. 0. 10 0. 04 0. 12 0, 03 

As is clear from the results shown in the table, in the com The PhmPgl'aPhic Silver hand}? lighbsensitiv? element 9f 
p'arative sample which contained no iodate compound as a claim 1 wherein the amount of the iodate compound present [5 
yellow fog preventing agent, and the comparative sample 0.5 grams per kg. of silver halide emulsion. 
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