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This invention relates to the production of
photographic emulsions and particularly to a
method for removing water-soluble salts from
such emulsions.

It is well known that in the production of
photographic emulsioris made by. precipitating a
silver halide in the presence of a colloidal protein
such as gelatin, the following steps are usually
involved. - (1) The emulsification and digestion
or ripening of the silver halide, (2) the freeing
of the emulsion from excess soluble salts usually
by washing and (3) the second digestion or after-~
ripening to obtain sensitivity.

Photographic silver halide emulsions are made
from solutions containing generally 10% or more
of the soluble halide and a soluble silver salt such
as silver nitrate. The addition of the silver nitrate
to the solution of soluble halide is made under
fixed conditions of temperature and rate of ad-
dition in the presence of a small amount of
gelatin or other colloidal protein to produce the
-dispersion of silver halide required and the pre-
cipitated silver halide is then ripened by heat until
the processes of growth and coalescence and
crystallization of the silver halide are completed.
When this stage is finished, sufficient gelatin is
added so that on cooling, the emulsion sets to
a firm jelly. It is then cut into small pieces and
the soluble salts consisting of alkali nitrate pro-
duced from the reaction and excess of alkali
halide are removed, generally by washing in
chilled water until the proper concentration of
soluble salts is achieved.

The washing operation removes the potassium
nitrate and any excess of potassium bromide or
other soluble salts present during the ripening
operation. Careful maintenance of the conditions
of the water used in washing and the time and
temperature of washing are required to secure
optimum results. This washing procedure is fre-
quently long and tedious and involves an appre-
ciable amount of the total time required for pro-
duction of the emulsion.

It is, therefore, an object of the present in-
vention to provide a novel method for removing
the soluble salts from a silver halide emulsion.
A further object of the invention is to provide a
method for removing the soluble salts which does
not require a long washing procedure. Other
objects will appear from the following description
of my invention.

These objects are accomplished by precipitat-~
ing the gelatin or other colloidal protein of the
emulsion together with the silver halide after the
silver halide has been formed in the emuision,
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with trichloroacetic acid, leaving the soluble salts
in solution and then removing the precivitated
gelatin or other protein together with the silver
halide from the solution. -

In the production of silver halide emulsions, a
protective colloid such as gelatin or other colloidal
protein, for example,. glue, is used to retain the
precipitated silver halide in suspension. As stated
above, the silver halide is formed by mixing a
soluble halide such as potassium bromide, with
a soluble silver salt suchH as silver nitrate in the
vresence of a small’amount of the gelatin or other
colloidal protein. It is customary to use an excess
of potassium bromide and this results in the for-
ination of potassium nitrate and this salt together
with the residual potassium bromide must be re-
moved from the emulsion prior to the final diges-
tion step. I propose to accomplish the removal of
these soluble salts from the emulsion by precini-
tating the gelatin or other protein of the emulsion
with trichloroacetic acid. When the gelatin or
other protein is precipitated, it carries with it
the silver halide and leaves the soluble salts in
solution. The precipitated gelatin and silver
halide can then be removed from the solution
and treated further, for example, by a simple
washing with water. The gelatin and silver halide
can then be mixed with additional gelatin, fol-
lowed by further digestion to form the finished
emulsion.

The following example illustrates a method of
removing soluble salts from an emulsion accord-
ing to my invention.

A bromo-iodide emulsion was prepared employ-
ing the usual technique of emulsion making. 'To
2700 cc. of this emulsion containing 27 grams of
gelatin were added 356 grams of trichloroacetic
acid in 2200 cc. of water. The gelatin came down
as a granular precipitate carrying with it the
silver halide. In a very few minutes the super-
natant liquid carrying a large portion of the
salts with it could be decanted from the precipi-
tate. The precipitate was then washed twice
with approximately 2000 cc. portions of cold
water, and after the precipitate had settled the
water was then decanted from it. The pH was 2.5
after the second wash. The emulsion was then
prepared for use by the addition of 15 cc. of 2.5 N
sodium hydroxide, bringing the pH to a value of
6.3, stirring at 40° C. and melting in the additional
gelatin needed.

The concentration of the solution of trichioro-
acetic acid used in my method is not critical. In
general, trichloroacetic acid in amounts egual
t0 at least 10 times the amount of gelatin or other
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colloidal protein in the emulsion can -be used.
It is also possible to add the solid trichloroacetic
acid directly to the emulsion.

In place of trichloroacetic acid, tannic acid may
be used according to my invention.

My method of eliminating the soluble salts
from a silver halide emylsion has a npumber of
definite advantages. It provides for the elimina-

tion of the usual tedious washing procedure and.

permits the formatlon of a granular precipitate

which is easily washed for a short $ime in water,

10

It also permits the re-dispersion of the emulsion -

as a part of the final emulsion in a §1mple and
convenient manner.

It will be understood that the modlﬁca,txo,ns
 described herein are illustrative only and that
my invention is to be taken as limited only by
the scope of the appended claims.

I claim: _

1. The method of removing water-soluble salts
from a dispersion of silver halide in gelatin, said
dispersion having been prepared by dissolving
water-soluble salts of silver and of a halide in
said gelatin and prec1p1tatmg sald sﬂver halide
therein which comprises prec1p1tat1ng said gela-
tin together with the silver halide, with trichlo-
roacetic acid, leaving the soluble salts in solu-
tion, and removing the prempltated gelatin and
s1lver hahde from the solution.

2. The method of removing water-soluble ni-
trates and bromidgs from a gelatino-silver halide
emulsion, said emulsion having been prepared by

dissolving water-soluble silver salts and water-

soluble bromides in the gelatin and precipitating .

said silver bromide therein, which comprises .
precipitating said gelatin together with the silver -
bromide with trichloroacetic acid, leaving the .
soluble nitrates and bromides in solution, and
removing the precipitating gela.tm and silver
bromide from the solution.”

3. The method of removing water-soluble salts

‘from a gelatino-silver - halide emulsion, said ..

emulsion having been prepared by dissolving
water-soluble salts of silver and of a halide in

said gelatin and precipitating said silver halide -
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therein, which comprises adding a solution of
trlchloroacetlc acid in water to said emulsion
containing soluble salts, precipitating the gelatin

and silver-halide from the solution with said tri- -

chloroacetic acid and removing the precipitated
gelatin gnd silver halide from the solution, there- -
by leaving the soluble galts in the solution.
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