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57 ABSTRACT 
A synthetic, water-soluble polymer having a hydrocar 
bon backbone is employed as a dispersing agent in dis 
persions in water of a solvent for high-boiling, water 
immiscible vehicles useful in the photographic solvent 
dispersion technique for the formation of coupler 
containing photographic silver halide elements. 

11 Claims, No Drawings 
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PHOTOGRAPHICAQUEOUS DISPERSION 
CONCENTRATES 

The present invention relates to color photographic 
processing, and more particularly relates to developer 
solutions, solution concentrates, and methods for color 
development. 
One system of silver halide color photography em 

ploys silver halide photographic elements which have 
a plurality of silver halide layers, each layer having a 
photographic color coupler dispersed therein by the 
solvent dispersion technique. This technique involves 
dispersing, in a silver halide emulsion, very fine drop 
lets of a high-boiling, water-immiscible liquid vehicle 
such as tricresyl phosphate, in which is dissolved a 
color coupler. Reference is made to U. S. Pat. Nos. 
2,332,027 and 2,801,170. During color development of 
the so-described silver halide element, silver halide is 
reduced by the developing agent to silver, and the de 
veloping agent is oxidized. The oxidation product of 
the developing agent "couples," i.e., reacts, with the 
color coupler which is included within the very fine 
droplets dispersed in the silver halide emulsion, to form 
a dye. 
Color development working solutions ordinarily in 

clude, in addition to a p-phenylenediamine color devel 
oper and other photographic adjuvants, a solvent for 
the droplets of the high-boiling, water-immiscible vehi 
cle referred to above. Such solvents (such as aromatic 
alcohols (e.g., benzyl alcohol) and the like) are be 
lieved to promote access of the oxidized developer to 
the couplers, thereby promoting the dye-forming reac 
tion and enabling dye images of the proper density to 
be obtained. Reference is made to British Pat. No. 
546,347. 
Color developer working solutions are often pre 

pared by the user from photographic developer "kits,' 
the user merely combining and diluting the kit contents 
to form the desired developer solution. Such kits may 
contain two or more separately packaged composi 
tions. One such composition, for example, may include 
a concentrated aqueous acidic solution of a photo 
graphic p-phenylenediamine developer. Another pack 
age may contain a concentrated aqueous alkaline solu 
tion, antioxidants, and the like. A third package may 
contain, in concentrated form, the solvent referred to 
above. Since this solvent is a solvent for the high 
boiling, water-immiscible, coupler-containing vehicles 
used in the solvent dispersion technique, such solvents 
ordinarily exhibit a very limited solubility in water. In 
order to permit such solvents to be incorporated into 
concentrates for use in kit form, and yet to promote 
rapid dissolution of such solvents during preparation of 
a photographic developer working solution, it has been 
proposed that such solvents be incorporated in a con 
centrated water solution which also includes a simple 
glycol co-solvent to promote solubility (U. S. Pat. No. 
3,574,619). 
In another method, benzyl alcohol or other solvents 

are provided in concentrated form as aqueous disper 
sions using, as dispersing agents, such materials as cel 
lulose derivatives (e.g., hydroxymethyl cellulose), 
water-soluble polymeric carbohydrates and water 
soluble polymeric amides (Belgian Pat. No. 727,705). 
By virtue of the fact that such dispersing agents are 
naturally-occurring materials, a variation in the proper 
ties thereof can be expected to lead to inconsistent dis 
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2 
persion characteristics and thus to inconsistent photo 
graphic developing characteristics in photographic de 
veloper working solutions. In addition, cellulosic mate 
rials are often subject to certain chemical reactions 
(e.g., hydrolysis), causing degradation thereof. 

It is an object of the present invention to provide a 
storage-stable dispersed concentrate of a solvent for 
high-boiling, water-immiscible liquid vehicles em 
ployed in the solvent dispersion technique. 

It is another object of the invention to provide a dis 
persed concentrate of a solvent for the high-boiling, 
water-immiscible liquid vehicles employed in the sol 
vent dispersion technique which employs a storage 
stable, photographically-acceptable dispersing agent 
for the solvent. 

Briefly, the invention relates to a concentrated dis 
persion in water of a solvent selected from the group 
consisting of aromatic alcohols, alkyl glycol ethers, aryl 
glycol ethers, alkyl polyglycol ethers and aryl polygly 
col ethers, which solvent is soluble in water to an extent 
of about 10 g/l to about 100 g/l. The dispersion in 
cludes a dispersing agent which is a synthetic, water 
soluble polymer prepared from ethylenically unsatu 
rated monomers and having essentially a hydrocarbon 
backbone. In a preferred embodiment, the dispersing 
agent is an anionic polymer, and in its most preferred 
embodiment the dispersing agent is a water-soluble ad 
dition polymer hydrolyzate having recurring units of 
the formula 

H 

t 
H6 No 

such as, for example, hydrolyzates of copolymers of 
maleic anhydride and ethylenically unsaturated como 
nomers such as styrene, ethylene and methyl vinyl 
ether. 
The polymeric dispersing agents of the invention, as 

noted, are prepared from ethylenically unsaturated 
monomers such as maleic anhydride, and accordingly 
have a backbone which consists essentially of a hydro 
carbon chain. The polymeric dispersing agents are 
water-soluble; that is, they are immediately soluble in 
water (e.g., polyvinyl alcohol, sulfonated polystyrene, 
etc.) or can be made soluble in water by hydrolysis of 
the pendant groups thereof (as for example the maleic 
anhydride copolymers referred to above). The term 
"water soluble" as used herein refers to polymers of 
both types. The polymers of the invention further are 
preferably anionic; that is, the polymers will dissolve 
and ionize in water to form a negatively charged poly 
meric species. Examples of such polymers are the ma 
leic anhydride copolymers referred to above, sulfo 
nated polystyrene, and copolymers of vinyl sulfonic 
acid. 
Most preferred as dispersing agents in the present in 

vention, however, are water-soluble addition polymer 
hydrolyzates of the formula set forth above, which 
polymers may be formed from maleic anhydride and 
ethylenically unsaturated comonomers by techniques 
known to the art. Of particular importance are the co 
polymers of maleic anhydride with styrene, ethylene 
and methyl vinyl ether. The mer ratio of units derived 
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from maleic anhydride to units derived from other eth 
ylenically unsaturated monomers must be such as to 
render the hydrolyzate of such polymers readily soluble 
in water. As is known to the art, maleic anhydride co 
polymers themselves generally have limited solubility 
in water. Upon addition of such polymers to water, hy 
drolysis of the anhydride groups of the maleic anhy 
dride mer units is believed to occur, thereby rendering 
the polymers highly soluble in water. 
The solvents of the invention include aromatic alco 

hols such as benzyl alcohol, as reported in British Pat. 
No. 546,347. Of particular interest are alkyl glycol 
ethers, aryl glycol ethers, alkyl polyglycol ethers or aryl 
polyglycol ethers, such as are described in the copend 
ing application Ser. No. 1 86,675 of H. Santemma and 
R. Fisch entitled "Color Photographic Developing So 
lution'. The latter solvents are characterized by the 
formula 

2 

wherein R is a C-C alkyl group or an aryl group hav 
ing no more than 10 carbon atoms, R and Reach in 
dependently represent a hydrogen atom or a C - Ca 
alkyl group with the proviso that at least one of R and 
R is hydrogen, and n is an integer of from one to five. 
The concentrates of the invention employ the solvents 
as described above in a concentration which exceeds 
the miscibility of the solvent in water. The weight ratio 
of water to dispersed solvent is desirably maintained 
between about 1/1 and 25/1. The dispersions of the in 
vention either do not separate into separate layers or, 
if some tendency to form layers occurs, the solvent can 
be readily redispersed upon moderate agitation. 

In addition to the solvent referred to above, and a dis 
persing agent therefor, the dispersed concentrates of 
the invention may additionally include such photo 
graphic adjuvants as color developers of the p 
phenylenediamine type, black and white developers 
such as hydroquinone, and hydroxylamine salts such as 
hydroxylamine sulfate. The dispersed concentrates of 
the invention may include hydroxylamine sulfate in a 
quantity limited only by the solubility of this compound 
in the concentrate. Preferably, however, hydroxylam 
ine sulfate is employed in a salt/water weight ratio of 
from about 0.1/100 to about 33/100. 
The concentrates of the present invention may be 

easily prepared by incorporating a suitable quantity of 50 
dispersing agent in water, and then adding thereto, with 
vigorous agitation, a selected solvent such as benzyl al 
cohol. The concentrates of the invention are prefera 
bly adjusted to about neutral pH, e.g., in the range of 
from about pH 5 to about pH 9. 

In use in photographic kit form, the dispersed con 
centrate of the invention is combined with the ingredi 
ents of other packages thereof such as an aqueous, 
acidic developing agent concentrate and an aqueous, 
alkaline solution concentrate, to form, with water, a 
photographic color developer working solution. The 
poorly-soluble solvents of the invention, in dispersed 
form, are readily dissolved during preparation of the 
working solution, thereby permitting the working solu 
tion to be rapidly prepared, and avoiding problems as 
sociated with incomplete mixing of the various ingredi 
ents of the solution. 

4. 
Although the above description has becn directed 

primarily to photographic color developing solution 
kits for producing working developer solutions, it will 
be understood that this description also refers to re 

5 plenisher kits which are employed to provide replen 
isher solutions; i.e., solutions which are used to replen 
ish depleted photographic color processing working so 
lutions. 
The invention may be more readily understood by 

reference to the following illustrative, non-limiting ex 
amples: 

EXAMPLE 

A three-package color development replenisher kit 
was prepared as follows: 
Part A 
Hydroxylamine sulfate-2. lg. 
Benzyl alcohol-12.6 ml. 
Maleic anhydride-methyl vinyl ether copolymer 
(Gantrez AN 169, a trademarked product of Gen 
eral Aniline and Film Corporation) (10 percent 
aqueous solution)-2.0 ml. 

Water to-20.0 m. 
25 Part B 

Potassium carbonate-40.3 g. 
Sodium sulfite-2.3 g. 
Potassium bromide-0. 16 g. 
Sequestering agent (Antical-3, a product of Eastman 
Kodak Co.)- 1.6 g. 

Water to-57.5 ml. 
Part C 
Sodium sulfite-3.0 g. 
Developing agent (4-amino-N-ethyl-N-((3- 
methanesulfonamido ethyl)-m-toluidine sesquisul 
fate)-5.0 g. 

Water to about- 13.0 ml. 
Part A above was in the form of a practically stable dis 
persion. Parts A, B and C were added in order to 800 
ml. of water to form, upon further dilution to 1,000 ml., 
and with minimal stirring, a photographic color devel 
oper replenisher solution. 

EXAMPLE 2 

A two-package photographic color developer replen 
isher kit was prepared as follows: 
Part A 
Potassium hydroxide (45 percent aqueous solution) 
173 m. 

Boric acid 1 18.4 g. 
Sodium sulfite 6.78 g. 
Water to 325 ml. 

Part B 
Developing agent (4-amino-N-ethyl-N-(p- 
methanesulfonamido ethyl)-m-toluidine sesquisul 
fate)-50.0 g. 

Sodium sulfite-2.24 g. 
Benzyl alcohol-30.0 ml. 
Maleic anhydride-methyl vinyl ether copolymer 
(Gantrez AN 149, a product of General Aniline 
and Film Corp.), 10 percent aqueous solution-9.0 
ml. 

Water to-200 m. 
The contents of parts A and B of this example, when 
combined and diluted to 10 l. with water, provide a 
photographic color developer replenisher solution. 
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EXAMPLE 3 

The color development kit of Example 2 was dupli 
cated except that in part B thereof, a copolymer of sty 
rene and maleic anhydride (SMA, Monsanto Chemical 
Company) - 10 percent aqueous solution (8.0 ml.) 
was substituted for the 9.0 ml. of maleic anhydride 
methyl vinyl ether copolymer. Similar results were ob 
tained. 

EXAMPLE 4 

The photographic color development kit of Example 
1 was duplicated except that in part A thereof, 2.0 ml. 
of a 10 percent aqueous solution of the copolymer of 
ethylene and maleic anhydride (EMA, Monsanto 
Chemical Company) was substituted for the 2.0 ml. of 
maleic anhydride-methyl vinyl ether copolymer em 
ployed therein. Similar results were obtained. 
What is claimed is: 
1. A concentrated photographic developing agent 

dispersion in water, capable of dilution to a developing 
solution, comprising: 

a. a solvent selected from the group consisting of aro 
matic alcohols, alkyl glycol ethers, aryl glycol 
ethers, alkyl polyglycol ethers and aryl polyglycol 
ethers, which solvent has a solubility limit in water 
of from about 10 g/l to about 100 g/l, 

b. a dispersing agent which is a synthetic water solu 
ble polymer prepared from ethylentically unsatu 
rated monomers and having essentially a hydrocar 
bon backbone, 

c. and at least one photographic developing agent se 
lected from hydroxylamine sulfate or a para 
phenylene diamine type developer. 

2. The dispersion of claim 1 wherein said polymeric 
dispersing agent is anionic. 

3. The dispersion of claim 1 wherein said dispersing 
agent is a water-soluble addition polymer hydrolyzate 
having recurring units of the formula 

a 
t" g 
H6 No o/ Yoh 
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4. The dispersion of claim 3 wherein said dispersing 
agent is the copolymer of maleic anhydride and sty 
ce. 

5. The dispersion of claim 3 wherein said dispersing 
agent is the copolymer of maleic anhydride and ethyl 
ere. 

6. The dispersion of claim 3 wherein said dispersing 
agent is the copolymer of maleic anhydride and methyl 
vinyl ether. 

7. The concentrated dispersion of claim 1 in which 
the solvent is present in the dispersion in a ratio to 
water from about 12 g/100 ml to about 50 g/100 ml, 
and the dispersing agent is present in a ratio to water 
of from about 0.45 g/100 ml. to 1.0 g/100 ml. 

8. A concentrated dispersion in water capable of use 
in photographic developer kits, said dispersion com 
prising a solvent selected from the group consisting of 
aromatic alcohols, alkyl glycol ethers, aryl glycol ethers 
alkyl polyglycol ethers and aryl polyglycol ethers, 
which solvent has a solubility in water of from about 10 
g/l to about 100 g/l, said dispersion including, as a dis 
persing agent, a water-soluble addition polymer hydro 
lyzate having recurring units of the formula 

for-on t" g 
H6 No o/ YoH 

and at least one photographic developing agent se 
lected from the group of hydroxylamine sulfate or a 
para-phenylene diamine type developer. 

9. The dispersion of claim 8 wherein said solvent is 
benzyl alcohol. 

10. The dispersion of claim 8 wherein said solvent is 
ethylene glycol monophenylether. 

11. The concentrated dispersion of claim 7 in which 
the solvent is present in the dispersion in a ratio to 
water of from about 12 g/100 ml to about 50 g/100 ml, 
and the dispersing agent is present in a ratio to water 
of from about 0.45 g/100 ml to 1.0 g/100 ml. 

ce sk sk k -k 
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