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The present invention relates to color photos 
raphy and more particularly to an improved 
method of preparing photographic silver-halide 

_ emulsions for multi-color photography. 
It is known that color formers fast to di?usion 

.re employed for the manufacture of photo 
These color formers fast 

0 di?usion cannot be removed from the emul 
:ion layer by the usual photographic treating 
maths, for instance by washing, though they have 
men added to the silver halide emulsion in dis 
solved form. As such color formers there were 
proposed for instance substances which are in-, 
soluble in aqueous alkalies, the hydrogen ion con 
centration of which corresponds approximately to 
that of the usual photographic developing solu 
tions, which, however, are soluble at increased 
alkalinity, for‘ instance in diluted caustic soda 
solution. These, color formers are incorporatedv 
into the emulsion dissolved in diluted caustic 
soda solution. It is known furthermore to dis 
solve scarcely soluble components in organic sol 
vents, for instance methanol partly with the aid 
of caustic alkalies and to add thesesolutions to 
the photographic emulsion, thereby accomplish 
ing the necessary dispersion of the precipitated 
di?icultly soluble substance in the solution by 
means of violent stirring or by means of pre 
cipitating or dispersing agents. . 

I If there are employed color formers fast to 
diffusion which contain groups effecting better 
water solubility, such as acid- or hydroxyl groups, 
they may be dissolved in diluted soda solution, 
whereby these soda-alkaline solutions possess a 
a pH-value which approximately corresponds 
to that of the photographic developing solution. 
This pH-value amounting to about 11, is, how 
ever, not very suitable for photographic emulsions, 
especially for sensitized emulsion layers, since the 
addition of the solution‘ of the color former in 
fluences-the pH-value. This causes nearly always 
an increasein sensitivity which, however, is en 
tirely undesired at this moment, as the process is 
hard- to control. Such highly sensitive emulsions, 
moreover, are inclined to fogging and possess low 
keeping quality. . ' 

The present invention has for an object to pro 
vide color components which are soluble in the 
emulsion layer and which are fast to diffusion 
with respect to the di?erent photographic treat 
ing processes afterwards. 
A further object is to provide silver halide emul 

sions containing the color forming components 
fast to di?usion. Y 
A further object is to provide an improved ?lm 5;‘ 
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for color photography having superposed silver 
halide emulsion layers, each layer containing a 
color component fast to di?usion. 
These and other objects will become apparent 

from the following speci?cation. 
It has been found, that these difficulties can be 

avoided and that excellent stable emulsions for 
multi-color photography are obtained, if a pH 
value of about 5-8 is chosen for the ?nished emul 
sion layers. For that purpose it is ?rst of all 
necessary that the color formers fast to di?usion 
which are to be added to the emulsion are soluble 
at a pH-value of less than 9. To dissolve there 
fore these components an alkalinity must be suf? 
cient which in no case is higher than pH=9. 
In order to accomplish the desired solubility with 
regard to color components fast to di?usion, the 
kind and number of the groups which effect im 
proved water-solubility and which have to be in 
troduced into the molecule, have to be chosen 
according to the kind and number of the molecule 
radicals which effect fastness to diffusion. 
Such color formers fast to di?usion which pos 

sess molecule-radicals and acid groups incor 
porating fastness to di?usion or which have other 
substituents e?ecting soda- or water-solubility 
are for instance the following: l-naphthol-Z-car 
boyl - amino - phenyl-3'-octadecylamino-4'-sulfo 

acid- 4 -sulfo acid, 1 - naphthol-‘2-carboylamino 
phenyl-3’-octadecylamino-4'-carboxylic acid - 4 
sulfo acid, 1-naphthol-2-carboylaminophenyl-3’ 
oleylamin'o-4'-sulfo acid-4-sulio acid, l-naph 

I thol- 2 -carboy1aminophenyl-3'-d0decylamin0-4' 
sulfo I acid-4-sulfo' acid, 1-naphthol-2-carboyl 
aminophenyl-ii'-abietylamino - 4' - sulfo acid-4 
sulfo acid, 1-naphthol-2-carboylaminophenyl-3' 
choly1amino-4'-sulfo acid-4-sulfo acid, 2-sulfo 
oleylamino-1-naphth0l-4-sulfo acid, l-naphthol 
2-carboylaminocholesterin-4-sulfo acid, il-naph 
thol-2-carboylabietylamine-4-su1fo acid, l-naph 
thol-2-carboylaminc-4'-sulfooleylphenyl- 4 -sulfo 
acid, 1anaphthol-Z-carboylamino-4i-heptadecyl 
aminobenzene-2’-sulfo ac'id-‘l-sulfo acid, l-naph 

’ thol-2-carboylamino-3'— sulfooleylaminobenzene 
4-sulfo acid, di-1,-1’-naphthoxy-2,2'-carboyl-3” 
stearylamino — benzidine - 4,4’ - sulfo acid, 1,2,3 
xylenolcarboyloctadecylamino - 4 - sulfo acid, 1- ‘ 
naphthol - 6 - sulfurylheptadecylamino - 4 - sulfo 

acid, 6 - methoxy-l-naphthol - 2 - carboyl-sulfo 
oleylamino- 4 -su1f0 acid, l-naphthol- 2 -carboyl 
amino - 4’-methylhepta '- decylaminobenzene-3' 
sulfo acid-4'-sulfo acid, l-naphthol-2-carboy1_ 
aminoAFmethylsulfo - octadecylaminobenzene~ 
4-sulfo acid, 8-octadecylethylamino-l-naphthol 

) 2,4-disulfo acid, mixture from a-oxynaphtho‘lc 



.2 
acid and polyethyleneoxide, mixture from a-oxy 
naphthoic acid 'and aminophenylpolyethylene 
oxideether, 4 - sulfooleylaminobenzoylacetylami 
no - 3’,4' - benzenedicarboxylic acid, laurylacetic , 
acid aminebenzenedicarboxylic acid,‘ 1-(3’,6' 
dimethyl-3’-stearoylamino) -- phenyl-3-methyl-5 
pyrazolone-4'-sulfo acid, 1,3'-carboxyphenyl- 3 
4'-sulfooleylaminophenyl-5-pyrazolone, 1,5'-car 

~ boxy- 3' - sulfooleylaminophenyl- 3 -,furfuryl~ 5 - 
pyrazolone, l-phenyl- 3 -palmitoyl-5-pyrazolone 
3',5’-disulfo acid, 1-plienyl-3-palmitoyl-5-pyraz 
olone-3’-sulfo acid - 4'- methylaminoethanesulfo 
acid, l-phenyl- 3 -sulfoheptadecyl- 5 -pyrazolone,‘ 
1,3'-sulfoo1eylaminophenyl- 3 -methyl-5-pyrazo-. 
lone, 1,3’-sulfooleylaminophenylu5-pyrazolone-3 
acetic acid, 5-pyrazolone-3-acetic acid-l-(p-octa 
decyl-a-carboxylic acid) . *' 

Color formers fast to di?usion according to the 
below-mentioned U. S. patents are, generally 
speaking, very suitable, the solubility of which 
has been set by the introduction of groups ef 
iecting improved water solubility to a pH-value 

' being smaller than 9: 2,178,612, of November 7,‘ 
1939; 2,179,238, of 'November 7, 1939; 2,179,244, of 
November 7, 1939; 2,186,732, of January 9, 1940;‘ 
2,186,849, of January 9, 1940; 2,186,850,.of Janu-J 
ary 9, 1940; 2,280,722‘, of April 21, 1942; 2,307,399,“ 
January 5, 1943. 
The components may also be dissolved at a 

stronger alkalinity than pH-value=9 and the so— 
lution may then be set at a pH-value of at least 
not more than'9 by adding diluted acid. Further 
more the solution of a color former having 
stronger alkalinity may be added to the emulsion 
during the manufacturing process or before cast 
ing and there may be added to the emulsion so 
much of a diluted acid or of an acid salt, as is 
necessary for the neutralization of the alkali 
which is not bound to the color former, Condi 
tion is, however, in all these cases, that the color 
formers are soluble at a‘ pH-value of less than 9. 
The emulsionsnaturally may contain all modi 

fying agents suitable for the manufacture ofpho 
tographic emulsions. With regard to the ?nal 
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the effect of the 
to be taken into consider 
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' modifying agents has 
pH-value of the emulsion, also 

ation. ' . . 

-_We claim: \ - 

= ' 1. Process for the manufacture of silverhaiide ' 
emulsions for color photoxraphy. which process 
comprises dissolving in alkali, color components 
fast to di?usion in gelatin and completely soluble 
at a pH value of about 9, incorporating the alka 
line color former solution into the emulsion at a 
pH of about 9, and reducing the alkalinity of the 
mixture by neutralizing to a pH value of from 5 
1:08. .' > . 

2. The process as de?ned in claim 1, wherein 
the color component is fast to diffusion by virtue 
of the presence therein of a long aliphatic chain. 

3. The process as de?ned in claim 1, wherein‘ 
the color component is fast to diffusion by virtue 
of the presence therein of a long aliphatic chain 
and wherein the color component contains a plu 

' rality of water-solubilizing groups. . 

30 

40 

4. The process as de?ned in claim 1, wherein 
the color component is fast to diffusion by virtue 
of the presence therein 01 a long aliphatic chain 
and wherein the color component contains a plu 
rality of sulfonic acid groups. 

5. The process as de?ned in claim 1, wherein 
the color component is a naphthol containing a 
long aliphatic chain. ' 

6. The process as de?ned in claim 1, wherein‘ 
the color component is a naphthol containing a 
long aliphatic chain and‘ a plurality of water 
solubillzing groups. ' ' 

' 7. The processes de?ned in claim 1, wherein 
the'color ‘component is a pyrazolone containing a 
long aliphatic chain. ' - 

8. The process as de?ned in claim 1, wherein 
the color component is a pyrazolone containing 
a long aliphatic chain and a plurality of water 
solubilizing groups. ‘ . 
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