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ABSTRACT OF THE DISCLOSURE

A method of processing a color photographic light
sensitive material which comprises contacting it, after
exposure and development, with a processing solution
containing at least one ultra-violet absorbent selected

from the group consisting of
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This application is a continuation of application Ser.
No. 707,481 filed Feb. 23, 1968, now abandoned.

BACKGROUND OF THE INVENTION
(1) Field of the invention

The present invention relates to a method of processing
color photographic light sensitive materials and, in par-
ticular, to a method for processing color photographic
light sensitive materials to prevent the color images thus
formed from being faded or discolored by ultraviolet
light.

(2) Description of the prior art

In general, when a color photographic image obtained
by color developing a color photographic light sensitive
material after light exposure is irradiated by ultraviolet
light, the color image is faded or discolored in accordance
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with the intensity and the wavelength of the ultraviolet
light.

Also, if there remain in the photographic emulsion
layers after the formation of color images materials other
than those composing the color images, such as, couplers,
the remaining materials are attacked by ultraviolet light
to leave undesirable color stains in the finished photo-
graphic emulsion layers.

It is known that by incorporating preliminarily in at
least one layer an ultraviolet absorbent during the prep-
aration of photographic light sensitive materials, the
aforesaid bad influences of ultraviolet light on the color
images obtained by color development can be prevented.
However, it is simple and economical to process a light-
exposed color photographic light-sensitive material in a
step of the photographic processing process by a solu-
tion containing an ultraviolet absorbent whereby the ul-
traviolet absorbent is applied to the color photographic
light-sensitive material.

to prevent the color photographic image, obtained by

S|03Na

S0s3Na

An object of this invention is to provide a method of
processing a color photographic light sensitive material
color developing a light-exposed color photographic light-
sensitive material, from being faded or discolored by
ultraviolet radiation. Another object of this invention
is to provide a method of processing a color photo-
graphic light sensitive material to prevent the formation
of color stains caused by the presence in the photographic

5 emulsion layers of materials other than those forming
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a color photographic image, such as, couplers when they
are irradiated by ultraviolet light. Still another object of
the present invention is to provide a method of process-
ing a color photographic printing paper for fluorescent-
whitening the color-developed color photographic print-
ing paper.

SUMMARY OF THE INVENTION

According to the method of this invention, a color
photographic light-sensitive material is, after exposure,
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processed in a processing solution containing an ultra-
violet absorbent represented by the following formula:

Compound 1

irradiation or preventing the formation of color stains by
processing the color photographic light sensitive material

S O;Na é O;Na

Compound 2

ool Sl S

S O;Na é O;Na

or

‘Compound 3
SO;Na

NaOs8 l

/\N_ ) ~N/\
| LD

- The ultraviolet absorbents used in this invention have
water-soluble sulfonic acid groups, absorb ultraviolet
light rays having wavelengths between 300 mg and 400
my, transmit the light having wavelengths longer than
400 mp, and are suitable for achieving the aforesaid ob-
jects of the present invention.

DETATILED DESCRIPTION OF THE INVENTION

In the method of this invention, a color photographic
light sensitive material may of course be processed. After
light-exposure, and color development, in any processing
solution having incorporated therein the above-mentioned
ultraviolet absorbent during subsequent necessary proc-
essings, after development, or it may be processed, after
completion of the color photographic processings, in an
additional processing solution containing the aforesaid
ultraviolet absorbent,

The ultraviolet absorbent of this invention may be used
as an aqueous solution alone or with an inorganic salt.
For example, in the case of employing the ultraviolet ab-
sorbent together with sodium thiosulfate, the aqueous
solution of the both components may be incorporated in
a secondary fixing solution after bleaching by a ferri-
cyanide and further when the above-mentioned ultraviolet
absorbent is used together with borax, the deviation of
the pH of the processing solution containing an aqueous
solution of the ultraviolet absorbent alone may be con-
sidered.

By processing a color photographic light sensitive ma-
terial, in particular, a color photographic light sensitive
printing paper, after color development, in a processing
solution containing the aforesaid mltraviolet absorbent in
this invention in any step of the subsequent processings
or by processing further a color photographic light sensi-
tive material, after finishing the photographic processing,
in an additional processing solution containing the ulira-
violet absorbent, an extremely fluorescent-whitened color
photographic image is obtained, fading and discoloration
of the image by ultraviolet light are prevented, and the
image has almost no color stains.

A suitable amount of the ultraviolet absorbent used in
this invention is about 0.5-10 g. per liter of the processing
solution in which the ultraviolet absorbent is incorpo-
rated, although the amount is not limited to this value,

The following are typical examples of the present in-
vention showing the results of preventing fading and dis-
coloration of the color photographic image by ultraviolet

in a solution containing the aforesaid ultraviolet absorb-
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ent, but it shall be understood that the invention is by
no means limited only to these examples.

EXAMPLE 1

A color photographic light-sensitive printing paper hav-
ing a silver halide red-sensitive emulsion layer containing
a cyan coupler, a silver halide green-sensitive emulsion
layer containing a magenta coupler, a silver halide blue-
sensitive emulsion layer containing a yellow coupler, and
other subsidiary layers such as intermediate layers were
image-exposed and then subjected to conventional photo-
graphic processings, such as, color development, stop-fix-
ing, water-washing, bleach-fixing, water-washing, harden-
ing, and water-washing. Thereafter, the printing paper
thus processed was processed in an aqueous solution con-
taining 5 g./liter of each of the above shown ultraviolet
absorbents for about one minute. The color photographic
printing paper thus processed was further exposed to light
for twenty hours by using a xenon tester and then the
fading percentage, that is, the reduction percentage in
each color image density of 1.0 was measured. The re-
sults are shown in the following table. The xenon tester
used in the experiment was a light source having a spec-
tral distribution and an intensity very similar to sun light.

Compound

1 2 3 None
Cyan image, percent..... 10 12 1 40
Magenta image, percent... 0 2 2 20
Yellow image, percent... 10 10 12 40

As is clear from the results, by processing the color
photographic light sensitive printing paper in the aqueous
solution containing the ultraviolet absorbent in this in-
vention, the fading of the color image by ultraviolet
irradiation was markedly prevented. Also, the same re-
sults were obtained when a color photographic light sensi-
tive film was processed in the aqueous solution of the
ultraviolet absorbent instead of processing the color
photographic printing paper.

Moreover, the formation of color stains on the color
image of the color photographic light sensitive printing
paper processed by the solution containing the ultraviolet
absorbent was observed, the result of which is shown in
the following table. In the measurement, a xenon tester
was used as the light source for ultraviolet light and the
extent of the formation of color stains was shown by the
increase of blue density in the unexposed portion,
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BLUE DENSITY BEFORE AND AFTER
EXPOSURE TO XENON TESTER FOR

20 HOURS
Compound
1 2 3 None
Belore exposure--—-- 010 013 016 026

From the above results, it is clear that by the afore-
said processing of this invention, the formation of color
stains was effectively prevented. Furthermore, it was con-
firmed that in the case of processing color photographic
light semsitive materials by an aqueous solution contain-
ing the ultraviolet absorbent in this invention, the white-
ness of the processed color photographic material was re-
markably increased as compared with that of a color
photographic light sensitive material which was not proc-
essed by a solution containing the ultraviolet absorbent
of this invention.

The processing temperature in this example was 24° C.

EXAMPLE 2

After exposure, a color photographic printing paper,
as in Example 1, was subjected to photographic process-
ings, such as, color development, stop-fixing, water-wash-
ing, bleaching, and water-washing and was processed for
2 minutes in an aqueous solution having the following
composition followed by water-washing:

Sodium thiosulfate
Sodium sulfite ——— 3
Sodium carbonate (mono-hydrate)
Sodium bicarbonate ——c--.. -

Ultraviolet absorbent of the invention (Compound

1, 2 or 3)
Water to make 1 liter.

The color photographic printing paper thus processed
was exposed to a xenon tester for 20 hours and then the
reduction percentage in the color image density of 1.0
was measured. The results are shown in the following
table.

FADING PERCENTAGE OF THE COLOR
IMAGE AFTER EXPOSURE TO XENON
TESTER FOR TWENTY HOURS

Compound

1 2 3 None
Cyan image, percent_ ... 12 13 13 40
Magenta image, percent. . 0 2 2 20
Yellow image, percent__. 10 10 12 40

As is clear from the results, by processing color phqto-
graphic light-sensitive materials in a processing solution
containing the ultraviolet absorbent whereby the ultravio-
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. 6
let absorbent of this invention is incorporated in the emul-
sion layers of the printing paper, the fading of the color
photographic image can be markedly prevented. When the
process was applied to a color photographic light sensi-
tive film instead of color photographic printing paper,
almost the same results were obtained.

Moreover, the stain preventing effects in the case of
processing the ultraviolet absorbent of this invention are
shown below.

In the experiment, a xenon tester was used as a source
of ultraviolet light and the extent of color stains was
shown by the increase of the unexposed portions of the
color photographic light sensitive material thus processed.

BLUE DENSITY AFTER EXPOSURE TO
%glé%g TESTER FOR TWENTY

Compound
1 2 3 None

0.13
0.20

Before exposure...-.. 0.11 0.11 0.11
After exposuré......- 0.14 0.15 0.16

From the experimental esults, it became clear that by
the process of this invention, the formation of color stains
could be markedly prevented. Also, in the case of process-
ing with a solution containing the ultraviolet absorbent
in this invention, the whiteness of the color photographic
printing paper was markedly increased as compared with
with a color photographic printing paper which was not
processed in a solution containing the ultraviolet absorbent
of this invention.

Furthermore, an aqueous solution of sodium thiosul-
fate having incorporated therein the ultraviolet absorbent
of this invention was as stable as a sodium thiosulfate
solution containing no ultraviolet absorbent of this in-
vention. The aqueous solution of sodium thiosulfate con-
taining the ultraviolet absorbent was used as a solution
for the secondary fixing of color photographic light sensi-
tive materials to provide a fixing action as well as the fad-
ing-prevention and color-stain prevention effects.

The processing temperature in this example was 24° C.

What is claimed is:

1. In a method of producing color photographic
images in a silver halide color material containing a color
coupler by exposing the material and color developing
the same with a primary aromatic amino developing
agent, the improvement which comprises avoiding fading
or discoloration due to ultraviolet radiation and the for-
mation of color stains after exposing and color develop-
ment by contacting the material, after exposure and de-
velopment, with a processing solution containing at least
one ultraviolet absorbent selected from the group comsist-
ing of:
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2. The method of claim 1 wherein the absorbent is

! |

S0:Na SOsNa
3. The method of claim 1 wherein the absorbent is

80;
/

Q_CONH_Q@

SOsNa SOsNa
4. The method of claim 1 wherein the absorbent is
Sl03Na

()

Nao:s—-\

/N\N_ ) _N/N
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5. The method of claim 1 wherein said processing solu-
tion further contains an inorganic salt.

6. The method of claim § wherein the inorganic salt is
sodium thiosulfate.

7. The method of claim 5 wherein the inorganic salt
is borax.

8. The method of claim 1 wherein the amount of ab-
sorbent in the processing solution is from about 0.5 to 10
grams per liter of the processing solution.

9. The method of claim & wherein the processing solu-
tion is an aqueous solution.

10. The method of claim 6 wherein the processing solu-
tion is aqueous and is a secondary fixing solution.

11. The method as claimed in claim 1 wherein said
color photographic light sensitive material is processed in
an aqueous solution containing said ultraviolet absorbent
after the completion of the color photographic processing
steps.

12. The method as claimed in claim 1 wherein said

meo {0
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5 color photographic light sensitive material is a color pho-
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tographic light sensitive film.

13. The method as claimed in claim 1 wherein said
color photographic light sensitive material is a color pho-
tographic paper.
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