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ABSTRACT OF THE DISCLOSURE 
In a photographic developing composition comprising 

an alkaline solution of a phenylenediamine color devel 
oper, alkali metal sul?te and a hydroxylamine salt, the 
improvement which comprises from 0.1 to 3 grams per 
liter of diethylenetriamine pentaacetic acid having the for 
mula 

HOOOCHz CHzCOOH 

NCHzCHzNCHzCHzN 

H0 00 CH2 HzCOOH CHzCOOH 

This invention relates to a novel and improved alkaline 
photographic developer composition. In one aspect this 
invention relates to a color photographic developer solu 
tion containing hydroxylamine salt and a sequestering 
agent. 
The addition of sequestering agents and water softeners 

to photographic processing baths to o?set the variability 
of local water supplies has been a common practice in 
the photographic industry. Unfortunately, ‘the addition of 
certain sequestering agents tends to reduce the stability 
of developer solutions, particularly those containing ox 
idizable ingredients. Thus, for example, the addition of 
ethylenediamine tetraacetic acid and certain derivatives 
thereof produces a surprisingly large loss in the hydroxyl 
amine salt concentration upon storage, adversely affecting 
photographic results. In US. 2,875,049 the use of ethyl 
enediamine salts in conjunction with the usual color de 
veloping agents, i.e., alkali metal sul?te and hydroxyl 
amine salts, is stated to result in an effective concentra 
tion loss of the alkali metal sul?te and the hydroxylamine 
salt. Quite unexpectedly patentee found that 1,3-diamino 
2-propanol tetraacetic acid tends to stabilize photographic 
developer solutions of the abovementioned type in addi~ 
tion to its function as a sequestering agent. The mecha 
nism of such stabilization is not fully known. However, 
other suitable sequestering agents with the ability to ef 
?ciently stabilize such developing solutions have been 
needed. 

Accordingly, one of the objects of this invention is to 
provide a novel developing solution for color photography 
which includes an e?icient sequestering agent and which 
can be stored for extended periods of time without sub 
stantial concentration loss of the active ingredients. 
Another object is to provide photographic developing 

solutions for treating differentially sensitized color mate 
rials containing coupling compounds in the sensitized 
emulsion layers. Other objects will become apparent from 
the following description and examples. 

In accordance with this invention stabilized photograph 
ic developing solutions of the aforementioned type may 
be stabilized by the addition of diethylenetriamine penta 
acetic acid, which has the structure: 

HOOCCH: CHzCOOH 

/NCH2CH2NCH2CH2N 
HOOCCHB CH?COOH CHQCOOH 

in an amount from 0.10 gram per liter to 3.0 grams per 
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liter. The color developer solutions in which this diethyl 
enetriamine pentaacetic acid is effective contain alkali 
metal sul?te and hydroxylamine salt in addition to a suit 
able color developer and other desirable additives. The 
color developers are preferably of the phenylenediamine 
type which upon oxidation couple with the conventional 
coupling components employed in color photography. 
Such phenylenediamine developing agents include the hy 
drochloride or sulfate of N,N-diethyl-p-phenylenediamine, 
N-methyl-p-phenylenediamine, N,N-dimethyl - p - phenyl 
enediamine, 2-amino-S-diethylaminotoluene, 4eamino-N 
ethyl-N-(beta-methanesulfonamidoethyl)~m-toluidine, etc. 
In addition to its stabilizing effect, the diethylenetriamine 
pentaacetic acid has an unusually high sequestering power 
for calcium, iron and copper and prevents the formation 
of salt scums and sludges in the developer solution. 
The following example will illustrate the manner of 

using and the effectiveness of the photographic develop 
ing solution of this invention. 

Example 
A color developer solution (Solution No. 1) was made 

having the following composition: 
G./l. 

Color developer, CD-3 1 ___________________ __ 4.50 

Sodium metaborate-4H2O __________________ __ 36.00 

Sodium sul?te ____________________________ __ 2.60 

Hydroxylamine sulfate _____________________ __ 3.60 

Potassium bromide ________________________ .__ 0.30 

1 4-amino - N - ethyl - N - (beta - methanesulfon-amidoethyl) i 
m-toluidine sesquisulfate monohydrute. 

Solution No. 2 was identical to Solution No. 1 except 
that it contained 0.8 gram per liter of diethylenetriamine 
pentaacetic acid (DTPA) in addition to the other ingredi 
ents. 

Solution No. 3 was identical to Solution No. 1 except 
that it contained 0.8 gram per liter of ethylenediamine 
tetraacetic acid. 
The three solutions were stored in both closed and 

open containers for 10 days at 75° F. The loss in con 
centration of the hydroxylamine sulfate, determined by 
chemical analysis after 10 days, is shown in Table I. 
TABLE I.——LOSS IN CONCENTRATION OF HYDROXYL 

AMINE SULFATE, 10 DAYS AT 75° F. 

Closed container, Open container, 
Percent Percent 

Solution No. 1 ________________ __ 41. 4 54. 2 
Solution No. 2 ________________ __ 2. 8 3. 5 
Solution No. 3 ________________ __ 76.1 95.1 

Color photographic strips processed in Solution No. 2 
after storage were quite comparable to the original strips 
processed in fresh solutions, while strips processed in 
Solution Nos. 1 and 3 after storage had an undesirable 
overall cyan color. 
The above tabular results clearly show that the DTPA 

has a dramatic effect on the stability of the stored solu 
tions. 
The hydroxylamine sulfate concentration range was 

varied from 2 to 5 grams per liter, with the addition of 
DTPA varied from 0.10 to 3.0 grams per liter. In each 
case the addition of DTPA markedly stabilized the hy 
droxylamine sulfate. 
A multilayer positive color photographic ?lm was ex 

posed and processed in Solution No. 2 for ?ve minutes. 
The developed ?lm was then placed for two minutes in 

a stop-?x bath of the following composition. 
G./l. 

Sodium thiosulfate (anhydrous) _______________ __ 200 
Sodium sul?te (anhydrous) ___________________ __ 15 

Sodium bisul?te ____________________________ __ 22 
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The color ?lm was then washed for ?ve minutes and 
treated for four minutes in a bleach-?x bath of ‘the fol 
lowing composition: 

Sodium ferric ethylenediarnine tetraacetate (12% 
iron expressed as metallic iron) ____________ .._. 50 

Sodium carbonate (monohydrate) ___________ __ 2.5 
Sodium sul?te (anhydrous) _________________ __ 10.0 
Sodium thiosulfate (anhydrous) _____________ _._ 200.0 

The ?lm was then washed for ?ve minutes, treated for 
two minutes in a hardener-stabilizer having the following 
composition: 
Formalin ___________________________ __ml./l__ 100 
Tartaric acid ____ g./l__ 20 
Sodium acetate ________________________ __g./l__ 40 

and dried to provide a good color print. 
What is claimed is: 
1. In a photographic developing composition compris~ 

ing an alkaline solution of a phenylenediamine color de 

. 4 '. 
veloper, alkali metal sul?te and a hydroxylamine salt, the 
improvement which comprises from 0.1 to 3 grams per 
liter of diethylenetriamine pentaacetic acid having the for— 
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HOOOCHz CHzCOOH 

. NOHzOHzNCHzCHzN 

HOOCCH: CHzCOOH GHaCOOH 
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'- Column 1, lines 20-23 and 68‘-71 and Colhmn 14, lines 5-8 

the formula "HOOCCQK /CH2COOH" should read 
NCH‘ CH NCH CH N 

K 2 2 | 2 2 \ 
HOOCC 2 CH2COOH CH2COOH 

HOOCCK /CH2COOH 
—- NCH2CH2liICH2CH2N —— 

HOOCCH2 CH2COOH CH2COOH 
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