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This invention relates to a novel process for the prepa 
ration of silver halide photographic emulsions. More 
particularly, this invention relates to a novel process for 
‘the preparation of silver bromide, silver iodide and mixed 
silver bromide-silver iodide photographic emulsions. 
The prior art processes for the preparation of silver 

halide emulsions involve the addition of a silver nitrate, 
or ammoniacal silver nitrate, solution to an equeous solu 
tion of an alkali halide, or mixed alkali halides, con 
taining a protective colloid. These processes suffer from 
many disadvantages due to the fact that the concentration 
of the halides continuously changes as the precipitation of 
the silver halide is progressing. The continuous change 
in halide concentration leads to an undesirable effect 
since the silver halides are soluble in the alkali halides 
which are present in a large excess at the start of the pre 
cipitation and gradually diminish as the precipitation pro— 
gresses. This variation in solubility in?uences the for 
mation of complex silver salts which in turn impair the 
quality of the photographic emulsion. Additionally, the 
continuous change in halide concentration during the pre 
cipitation of the silver halide atfects the formation of 
mixed crystals so that an elfective degree of control is 
rendered extremely di?icult. 

Therefore, it is the object of this invention to provide a 
novel process for the preparation of silver halide photo 
graphic emulsions, said process being able to maintain 
the concentration of excess halide substantially constant 
throughout the entire precipitation time of the silver 
halide. 

It is also an object of the invention to provide a process 
for the preparation of silver halide photographic emul 
sions which is efficient, easy to control and capable of 
yielding photographic emulsions of a high degree of 
quality. 

It has now been discovered that the above objects can 
be obtained by forming a complex of silver bromide, silver 
iodide, or a mixture of the two, with a normally liquid 
nitrogen containing solvent capable of forming complexes 
with gold and silver salts, and then adding this complex 
to a suitable solvent which may optionally contain a pro 
tective colloid. 
The instant invention is based on the discovery that 

silver bromide, silver iodide, or mixtures of the two, com 
plex with the aforesaid solvent in the presence of excess 
bromide ions. The complex is soluble in the solvent up 
to 20% by weight. The solution of this complex is 
colorless and is not sensitive to light. It should be 
come immediately obvious that such a complex is par 
ticularly adapted to the photographic emulsion art when 
the silver halide or halides can be made to precipitate out 
of the complex onto a suitable carrier so that they will 
become light sensitive again. 
The complex is conveniently prepared simply by adding 

silver bromide, silver iodide or mixtures of the two to the 
normally liquid nitrogen containing solvent in the presence 
of excess bromide ions and stirring. Suitable solvents for 
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my purpose are dimethyl forrnamide, pyrrolidone, pyri- ' 
dine, dimethylaniline, butylamine, dibutylamine, or the 
like. The source of the excess bromide ions is not critical 
and any compound capable of providing said ions can 
be used provided said compound does not interfere with 
the formation of the photographic emulsion. The most 
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convenient source of bromide ions is hydrobromic acid 
so that this acid is preferred as a bromide source. 
As has been previously pointed out, the photographic 

emulsions can be prepared simply by adding the silver 
halide complex to a suitable carrier contained in a ma 
terial which acts both as a solvent for the carrier and as 
a precipitate for the complex. The solvent-precipitants 
which can be employed include water, the lower molecular 
weight aliphatic alcohols, i.e. methanol, propanol, iso— 
propanol, butanol, amyl alcohol and other organic sol 
vents which are miscible with the normally liquid nitrogen 
containing complexing agent. The preferred solvents are 
water and aliphatic alcohols of from 1-5 carbon atoms, 
with water being particularly preferred. 

In a modi?cation of this procedure, the complex can 
be added to the solvent-precipitant which contains dis 
solved in place of the carrier an anionic, cationic, non 
ionic or amphoteric dispersing agent such as sodium 
lauryl sulfate, iso-octyl phenoxy polyoxyethylene ethanol, 
sodium N-methyl N-oleoyl taurate, sodium N-lauroyl 
sarcosinate. Upon addition of the complex to this solu 
tion, the complex is broken, silver halide is re-tformed 
but stays dispersed in the solvent-precipitant. This dis 
persion is subsequently admixed with a colloidal carrier 
material such as gelatin or polyvinyl alcohol to form the 
light sensitive silver halide emulsion. 
My invention offers the special advantage that all oper 

ations up to the re-precipitation can be carried out in 
full light, only the subsequent steps requiring the use of 
a dark room. 

The following examples will illustrate the instant in 
vention. 

EXAMPLE I 

Boiled type emulsions 

A mixture of 32.7 grams of silver bromide 1.13 grams 
of silver iodide were placed in a ?ask and 55 cubic centi 
meters of dimethyl formamide were added and the entire 
mixture was stirred for one minute. 15 cubic centimeters 
of a 48% aqueous solution of hydrobromic acid was then 
added with stirring. After the mixture had been stirred, 
an additional 130 cubic centimeters of dimethyl forma 
mide was added in two portions of 65 cubic centimeters 
each, with stirring after the addition of each portion. 
This procedure yielded a complex of dimethyl formamide 
and mixed silver halides dissolved in dimethyl formarnide. 
A mixture of 450 cubic centimeters of water and 3.5 

grams of gelatin was placed in a constant temperature bath 
at 70° C. and stirred. To this was added the complex and 
the entire mixture was stirred for three minutes. The 
mixture was ripened for ten minutes, precipitated and 
washed. After several washings the silver halide crys— 
tals were redispersed at 40° C. by the addition of 48 grams 
of gelatin dissolved in 475 cubic centimeters of water. 
The resulting emulsion was after-ripened and coated on 
a suitable ?lm base. 
The resulting emulsion was of excellent quality, was low 

in fog and was comparable in speed to normal positive 
type ?lm. 

EXAMPLE II 

Ammonia type emulsion 

A mixture of 83.0 grams of silver bromide and 1.6 
grams of silver iodide was added to 120 cubic centimeters 
of dimethyl formamide and stirred for one minute. 80 
cubic centimeters of a 48% solution of hydrobromic acid 
was then added with stirring. 300 cubic centimeters of 
dimethyl formamide was then added in two portions of 
150 cubic centimeters each, stirring for a few minutes 
after the ?rst addition and until dissolved after the sec 
ond. The resulting complex was then added to a solution 
maintained at 56° C. ‘of 6.5 grams of gelatin, 260.0 cubic 
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centimeters of water and 70.0 cubic centimeters of a 28% 
solution of ammonium hydroxide. After stirring for 
nineteen minutes and digesting for ten minutes, the emul 
sion was precipitated and washed several times with cold 
water. 
A solution of 48 grams of gelatin in 400 cubic centi 

meters of water was added and the mixture was stirred 
until homogeneous. The emulsion was then digested and 
coated on a ?lm base to produce an excellent quality pho 
tographic emulsion of good speed. 

It is to be understood that the dimethyl formamide in 
the examples may be replaced by any other of the enu 
merated complexing agents, e.g. pyrrolidone, pyridine, 
butylamine, N-dimethylaniline, dibutylamine, etc. 
My invention can also be carried out by dissolving a 

colloidal carrier material such as gelatin in the solution 
containing the silver halide complex and adding this solu 
tion to the precipitating medium. Instead of pouring the 
solution of the silver halide complex, which may con 
tain a colloidal carrier, into the liquid precipitating agent, 
it is also possible to spray the solution of the silver halide 
complex into a chamber which contains the precipitant 
in its vapor form. For instance, the solution of the com 
plex may be sprayed into a chamber containing steam. 
As a modi?cation, the steam can be brought into the 
chamber ?owing in the form of a counter current to the 
direction of travel of the silver complex spray. 
What is claimed is: 
1. A process for the preparation of photographic emul 

sions which comprises adding a silver halide selected from 
the group consisting of silver bromide, silver iodide and 
mixtures of the two to a normally liquid organic nitrogen 
containing solvent in the presence of excess bromide ions 
so as to form a complex soluble in said solvent, and then 
adding the resulting solution of said complex to a solu 
tion of carrier, the solvents used in the preparation of the 
carrier solution being miscible with the said nitrogen con 
taining solvent and capable of breaking the complex, 
thereby forming a dispersion of silver halide in the solu 
tion of the carrier. 

2. The process of claim 1 wherein the carrier is gelatin. 
3. The process as de?ned in claim 1 wherein the nor 

mally liquid nitrogen containing solvent is selected from 
the class consisting of dimethyl formamide, pyridine, pyr 
rolidone, N-dimethylaniline, butylamine and dibutyla- 4 
mine. 

4. The process of claim 1 wherein the solvent used in 
the preparation of the carrier solution is selected from 
the group consisting of water and aliphatic alcohols of 
from 1-5 carbon atoms. 
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5. A process for the preparation of photographic emul 

sions which comprises adding mixtures of silver bromide 
and silver iodide to dimethyl formamide and hydrobromic 
acid to form a complex soluble in dimethyl formamide 
and then adding the resulting solution of said complex in 
dimethyl formamide to an aqueous solution of gelatin. 

6. A process for the preparation of photographic emul 
sions which comprises adding a silver halide selected from 
the group consisting of silver bromide, silver iodide, mix 
tures of the two and silver bromoiodide to a normally 
liquid organic nitrogen containing solvent in the presence 
of excess bromide ions so as to form a complex soluble 
in said solvent, and then adding the resulting solution of 
said complex in said solvent to a solution of surfactant 
in a solvent miscible with said nitrogen containing solvent, 
thereby re-forming the silver halide, and admixing to the 
dispersion thus obtained a colloidal carrier material so 
as to form a light sensitive silver halide emulsion. 

7. A process which comprises adding a silver halide 
selected from the group consisting of silver bromide, silver 
iodide and mixtures of the two to dimethyl formamide in 
the presence of excess bromide ions so as to form a com 
plex soluble in dimethyl formamide. 

8. A process which comprises adding a mixture of silver 
bromide and silver iodide to dimethyl formamide in the 
presence of hydrobromic acid to form a complex soluble 
in dimethyl formamide. 

9. A process which comprises mixing together silver 
bromide, dimethyl formamide and hydrobromic acid so as 
to form a complex soluble in dimethyl formamide. 

10. A process which comprises mixing together silver 
iodide, dimethyl formamide and hydrobromic acid so as 
to form a complex soluble in dimethyl formamide. 

11. The complex produced by the process in claim 7. 
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