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This invention relates to photography and par 
ticularly to a photographic fog inhibiting agent. 

Warious compounds have been proposed for use 
in photographic emulsions and developers to in 
hibit the formation of fog upon development of 
the emulsion. Triveili and Jensen, in Journal 
of the Franklin Institute, Wol. 210, 1930, page 28, 
proposed the 2se of 6-nitrobenzimidazole 

NH 

Y 
in the developer for this purpose. Trivelli and 
Jensen found that 6-nitrobenzimidazole was sul 
perior to potassium bromide and potassium iodide 
in hydroquinone, pyrogallol and p-aminophenol 

NO 

developers for inhibiting fog while giving the least 
depression of image densities. 
The use of 6-nitrobenzimidazole nitrate has 

also been recommended as an anti-foggant for 
photographic developers. This compound is a 
more powerful anti-foggant than the free base 
but it has the disadvantage that, although used 
in very small proportions in relation to the other 
ingredients of the developer, it is very sparingly 
soluble in alkaline solutions. This gives rise to 
difficulties, particularly when incorporated in the 
dry powder form of photographic developers to be 
dissolved in Water for use. Due to the low solu 
bility of the 6-nitrobenzimidazole nitrate and the 
extremely small amount employed, it is very dif 
ficult to judge when complete solubility has taken 
place. Because of the extremely powerful ac 
tion of this anti-foggant, this incomplete solu 
bility frequently leads to erratic behavior and 
non-uniform results of the developing solution. 
if the anti-foggantis not completely dissolved, the 
fog inhibiting effect is lower than would be ex 
pected, and particles of the compound may effect 
the emulsion locally where they come in contact. 
with it. 
A further disadvantage in the use of 6-nitro 

benzimidazole nitrate is that the nitrate group 
gradually reacts with the reducing agents pres 
ent in the developer causing discoloration and 
Eoss of efficiency. Dry powder photographic de 
Vekopers are usually packaged in two compart 
nets, one containing the reducing or developing 
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agent and the other containing the sulfite, car 
bonate or other ingredients of the developer. If 
the 6-nitrobenzinidazole nitrate is incorporated 
with the reducing agent, it is unstable and, after 
a short time, leads to discoloration and oxidation 
of the reducing agent. If incorporated with the 
alkali powder, reaction occurs with the formation 
of the free base and solubility is greatly lowered. 

It is, therefore, an object of the present inven 
tion to provide an improved fog inhibiting agent 
for photographic use. A further object is to pro 
vide a photographic developing solution which 
has effective fog inhibiting action and greater sta 
bility than those heretofore used. A still fur 
ther object is to provide a stable dry powder pho 
tographic developer having fog inhibitor therein. 
Other objects will appear from the following de 
scription of my invention. 
These objects are accomplished by employing 

as the fog inhibiting agent an alkali-metal Salt 
of 6-nitrobenzimidazole such as the sodium salt. 
The alkali-metal salts of 6-nitrobenzimidazole 

such the the sodium or potassium salts are ex 
tremely soluble in water or in alkaline solution 
and may, therefore, be rapidly dissolved along 
with the other ingredients of a photographic de 
veloping solution. These salts are believed to be 
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formed by substitution of the alkali-metal radical 
on the NH group of the 6-nitrobenzimidazole 
as shown in the following formula for the so 
dium salt of 6-nitrobenzimidazole although I do 
not wish to be restricted to compounds of this 
structure if the sat is formed in Some other man 
her: 

Na 

l 
YN . 

The sodium salt derivative of 6-nitrobenzimid 
azole has no detrimental reaction with sodium 
carbonate or sodium sulfite either in dry powder 
form or in aqueous solution. It have found that 
in the preparation of dry powder developers the 
Sodium derivative of 6-nitrobenzinidazole may 
most advantageously be incorporated with the 

No 

alkaline powder without deterioration or change 
occurring during storage. Upon dissolving the 
mixture in water, complete solubility of the so 



2 
dum salt is obtained and a developer of uniform 
action is produced. 
The following example illustrates a dry powder 

developer compounded according to my inven 
tion: 

Grams 
A. Monomethyl-p-aminophenol sulfate--- 1 

Hydroquinone----------------------- S. 
B. Sodium sulfate---------------------- 30 

Sodium metaborate------------------ 10 
Potassium bromide------------------ 1. 
Sodium salt of 8-nitrobenzimidazole. 0.125. 
or use, A is dissolved in about 700 cc. of water 

at 125 F, then B is added and finally water is 
added to make one liter. 
The sodium salt of 6-nitrobenzimidazole may 

be prepared as follows: 
(1) An excess of 40% sodium hydroxide was 

added to about 100 cc. of a solution made up of 
32.3 grams of 6-nitrobenzinidazole and 8 grams 
of sodium hydroxide. The brilliantly yellow col 
ored sodium salt precipitated in almost quantita 
tive yield. The salt was filtered off and dried at 
50 C, or above, 

(2) The sodium salt of 6-nitrobenzimidazole 
may also be prepared by dissolving 8 grams of 
sodium hydroxide in 100 to 150 cc. of Water and 
adding 32.3 grams of 8-nitrobenzimidazole to the 
solution. The solution is then warmed until the 
ingredients are completely dissolved and the solu 
tion then evaporated to dryness preferably in 
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2,884,593 
vacuum. This gives a quantitative yield of the 
sodium salt. 

For preparation of the potassium sat of 6 
nitrobenzimidazole, an equivalent amount of 
potassium hydroxide is used instead of sodium 
hydroxide. 
Although I have referred particularly to the in 

corporation of the alkali-metal salts of 6-nitro 
benzimidazole in the developing solution, it will 
be understood that these compounds may also 
be incorporated in the silver halide emulsion itself. 

I claim: 
1. A photographic developer containing a silver 

halide developing agent and a fog inhibiting 
amount of an alkali-metal salt of 6-nitrobeni 
midazole. 

2. A photographic developer containing a silver 
halide developing agent and a fog inhibiting 
amount of the sodium salt of 6-nitrobenzinida 
zole. 

3. A dry powder composition for dissolving in 
water to produce a photographic developing solu 
tion comprising a silver halide developing agent, 
an alkali and a fog-inhibiting amount of Rn. 
alkali-metal Salt of 6-nitrobenzimidazole. 

4. A dry powder composition for dissolving in 
water to produce a photographic developing solu 
tion comprising a silver halide developing agent, 
an alkali and a fog-inhibiting amount of a sodium 

30 salt of 6-nitrobenzimidazole. 
ROr C. R. B.A.N. , 


