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' ' 14 Claims. (Cl. 96—100) 

This invention is concerned with improvements in or 
relating to the production of photographic emulsions and 
more particularly with the production of improved disper 
sions, suspensions or colloidal solutions of color couplers 
in a photographic dispersion medium such as gelatine. 

v The incorporation of color coupler compounds, into 
silver halide emulsion has always presented di?iculties. 
One known method consists of dissolving the color cou 
pler compound in aqueous or aqueous alcoholic alkali, 
the coupler compound having been provided in the course 
of its synthesis with acidic groups to give it this solubility. 
The addition of a highly alkaline solution to the silver 
halide emulsion followed by the precipitation of the free 
coupler on correction to an ‘acid pH however, gives rise 
to many undesirable effects on both the photographic 
characteristics and the physical properties of the emulsion. 
There is, for instance, no check on the particle size of 
the precipitated coupler on which the speed of coupling, 
and therefore, also the ef?ciency of coupling depends. The 
separation of the precipitated coupler, moreover, is not 
immediate but may take place during coating leading to 
variations in viscosity and, if this is not corrected, to in 
creases in coating thickness. As -a result, the values for 
speed, contrast, grain size and viscosity of a black and 
white emulsion are adversely affected by the addition of 
a highly alkaline coupler solution and are not restored 
on subsequent acidi?cation. 

Because of these disadvantages attempts have been 
made to make dispersions of color couplers which are 
neutral or slightly acid and of true colloidal character. 
There is, however, a tendency for dispersions produced 
by the action of the anionic wetting agents to undergo 
an increase in particle size on storage with consequent 
variation of coupling ef?ciency and coating viscosity, 

It is_an object of the present invention to provide 
an improved method of preparing dispersions of color 
couplers in a photographic dispersion medium, 

I have found that neutral or slightly acidic dispersions 
of color couplers in a dispersion medium of true colloidal 
character and having improved stability can be produced 
by preparing a dispersion of a salt of a color coupler in a 
dispersion medium containing an anionic wetting agent 
and a glycol and effecting the acidi?cation of the dis 
persion in the set condition. 

According to the invention, therefore, I provide a proc 
ess 'forthe preparation of improved neutral or acidic 
dispersions of color couplers in a dispersion medium 
in which a salt of the color coupler is dissolved in an 
aqueous dispersion of a dispersion on medium-containing 
a glycol and an anionic wetting agent, the dispersion be 
ing then allowed to set and thereafter treated with acid 
to render the dispersion neutral or acid. 

Preferably the set dispersion is brought to a pH of 
from 5—6.5 by the treatment with acid. 
The photographic dispersion medium used in the proc 

ess according to this invention may be of the types gen 
erally used in the preparation of photographic emulsions, 
a particularly satisfactory substance being gelatine; other 
suitable substances include polyvinyl-alcohol, car-boxy 
methylcellulose and polyvinylpyrollidone. _ 
The color coupler used is of an acidic nature having 

a carboxyl or sulphonic group, preferred couplers being 
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those having a fatty acid group containing not less than 
8 carbon atoms. Suitable color couplers are, for exam 
ple, 6-sulphonyl-1-hydroxy-2-N-stearyl naphthoic amide 
(Cyan) , 3 -sulphonyl-4-phenoxyphenyl-3 -stearyl-5-pyrazo 
lone (magenta) and 4-1aurylamino-benzoyl-acetyl-3 
aminoisophthalic acid (yellow). Other color couplers 
which can ‘be used with particular advantage are those 
described in copending application Ser. No. 182,082, 
?led Mar. 23, 1962. ~ 
The color coupler is used in the form of a water solu 

ble salt, salts with organic bases such as triethanolamine 
being preferred. Other suitable organic bases include 
benzylamine and triethylamine. 
The anionic wetting agent is preferably a salt of an 

aryl or ali'cyclic amine with sulphated lauryl alcohol, for 
example cyclohexylamine lauryl sulphate or benzylamine 
lauryl sulphate. 
The glycol is preferably one containing from two to 

six carbon atoms but preferably having three carbon 
atoms in a straight chain between each hydroxyl group. 
Hexylene glycol (2-methylpentan-2, 4-diol) is particu 
larly satisfactory. 

I now describe for the purpose of illustration only 
one convenient general method for the preparation of 
the improved coupler dispersions according to the in 
vcntion. 
An aqueous dispersion of the dispersion medium is 

?rst prepared by heating as necessary and the anionic 
wetting agent added. An aqueous solution of the salt of 
the color coupler and the glycol is next prepared. The 
coupler salt may be added as such or alternatively the 
free acid can be dissolved in water containing the de 
sired ‘base. If desired, a Water miscible organic solvent, 
e.g., methanol or ethanol may be added to insure that 
a clear solution is obtained. The coupler solution and the 
‘aqueous dispersion of the dispersion medium are then 
combined and the whole allowed to set. The set disper 
sion is then shredded and the shreds treated with acid, 
e.g., by immersion or rinsing with aqueous acid until the 
desired pH is attained. The pH of the shreds can be de 
termined by melting a rinsed shred and measuring the pH 
of the resulting liquid dispersion, e.g., with a suitable 
pH meter. An inorganic or organic acid may be used 
for the acidi?cation, acetic acid, citric acid or tartaric 
acid being preferred. When the pH of the shreds has 
reached the desired value they are washed with water, 
drained or centrifuged and are then ready for use. 

I have found that photographic emulsions into which 
coupler dispersions prepared according to the invention 
have been incorporated in general remain substantially 
constant in viscosity for at least 2 days and without change 
in contrast show a noticeable gain in speed. I have fur 
ther found that the set coupler dispersion shown sub 
stantially no alteration in particle size, pH or properties 
in usage rafter storage for 2 months. Moreover, dispersions 
made in accordance with the invention are substantially 
optically transparent and do not in general reduce the 
resolution characteristic of the light sensitive emulsion 
to which they are added. In cases in which the addition - 
of the coupler in alkaline solution to the photographic 
emulsion has, even after pH adjustment with acid, caused 
a heavy drop in the speed of development, I have found 
that the addition of the coupler in the form of a disper 
sion prepared according to the invention has left the 
development speed of the emulsion unaffected. 
For a better understanding of the invention the follow 

ing example is given by way of illustration only: 
Example 

5 kg. of Inert Gelatine were melted with mild agitation 
in 40 litres of distilled water with the addition’ of 50 
grams of cyclohexylamine lauryl sulphate at a tempera 
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ture of about 75° C. To this solution was added with 
continued mil-d agitation a solution made up by dissolv 
ing 1.0 kg. of the aforementioned cyan coupler in a mix 
ture of 2.8 litres of ethanol and 2.8 litres of hexylene 
glycol followed by the addition of sufficient 20% aqueous 
triethanolamine to bring the coupler into complete solu 
tion at 75° C, At this temperature the coupler solution 
was added with agitation to the gelatine dispersion which 
was then set as rapidly as convenient and shredded. The 
shreds were then immersed in about 30 litres of water to 
which had been added 1.5 litres of 10% acetic acid. 
After one hour a shred was removed, rinsed and melted. 
If it is found to have a pH greater than 6.5 immersion is 
continued until this pH is observed in melting a rinsed 
shred. The shreds were then washed in running water 
for 3 hours, remelted, ?ltered through cloth and ?nally 
set for storage, or for addition as shreds to a photo 
graphic emulsion. 

Iclaim: ' 

1. A method of preparing stable colloidal color cou 
pler dispersions for incorporation into photographic sil 
ver halide emulsions comprising preparing a dispersion 
of a water soluble basic salt of a color coupler in an 
aqueous dispersion medium containing an anionic wet 
ting agent and an aliphatic glycol containing from three 
to six carbon atoms as a stabilizing agent, allowing said 
dispersion to set, and treating said set dispersion with 
an acid to render said dispersion at least neutral. 

2. A method according to claim 1 wherein said set 
dispersion is brought to a pH of from 5 to 6.5 by treat 
ment with an acid. 

3. A method according to claim 1 wherein said dis 
persion medium is gelatine. 

4. A method according to claim 1 wherein said color 
coupler has a fatty acid group containing not less than 
8 carbon atoms. 

5. A method according to claim 4 wherein said color 
coupler is in the form of a water soluble salt of an organic 
base. 

6. A method according to claim 1 wherein said anionic 
wetting agent is a salt selected from the group consisting 
or aryl amine and alicyclic amine with sulphated lauryl 
alcohol. 

7. A method according to claim 1 wherein said color 
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coupler is selected from the group consisting of 6-sul 
phonyl-l-hydroxy-2-N-stearyl naphthoic amide, 3-sul 
phonyl-4-phenoxy-phenyl-3-stearyl-5-pyrazolone, and 4 
lauryl-amino—benzoyl-acetyl-3-aminoisophthalic acid. 

8. A method according to claim 7 wherein said color 
coupler is in the form of a salt of a triethanolamine 
base. 

9. A method according to claim 1 wherein said anionic 
wetting agent is cyclohexylamine lauryl sulphate. 

10. A method according to claim 1 wherein said 
anionic wetting agent is benzylamine lauryl sulphate. 

11. A method according to claim 1 wherein said gly 
col has 3 carbon atoms in a straight chain between each 
hydroxyl group. 

12. A method according to claim 11 wherein said 
glycol is hexylene glycol. 

13. A color coupler dispersion for photographic emul 
sions formed by the method of claim 1. p _ 

14. A method of producing color photographic emul 
sions which comprises dispersing a basic water soluble 
salt of a color coupler in an aqueous dispersion medium 
containing an anionic wet-ting agent and an aliphatic glycol 
containing from three to six carbon atoms as dispersion 
and stabilizing agents under conditions controlled to pre 
vent the precipitation of the dispersion medium, allowing 
the dispersion to set, shredding and treating the shredded 
set dispersion with acid to render the dispersion at least 
neutral washing the acid-treated dispersion and blending 
the shreds into a silver halide photographic emulsion. 
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