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ABSTRACT OF THE DISCLOSURE 

By incorporating a copolymer of vinyl alcohol and 
vinyl pyrrolidone, a partially saponi?cated polyvinyl‘al 
cohol, or a copolymer of vinyl alcohol and cyanoethyl 
vinyl ether or a copolymer of vinyl alcohol and alkyl 
vinyl ether in a photographic layer of a color photo 
graphic light-sensitive element, in particular, a color photo~ 
graphic silver halide emulsion having incorporated there 
in an oil-soluble coupler and an oily solvent having a 
high boiling point, the silver removal or silver bleaching 
of developed silver in bleaching process after color de 
velopment is effectively improved whereby the color tur 
bidity of colored images can be reduced. 

CROSS-REFERENCE TO‘ RELATED 
APPLICATION 

This is a continuation'in-part application of our co 
pending application Ser. No. 717,420, ?led Mar. 29, 1968, 
now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to color photo~ 
graphy and more particularly to a color photographic 
lgiht-sensitive element having a photographic layer con 
taining an improved color turbidity-preventing agent. 
By “color-turbidity” is meant the phenomenon caused 

by poor silver removal after color developing a color 
photographic light-sensitive element in an oxidizing 
bleaching bath, whereby a Wide spectral absorption band 
of the remaining silver overlaps a sharp spectral absorp 
tion band of the developed color image. That is, the 
phenomenon is fundamentally different from so~called 
fogging, or blacking of the unexposed portions of the 
light-sensitive element. 
The following types of color photographic light-sensi 

tive elements are known which have photographic silver 
halide emulsion layers containing couplers vcapable of 
forming dye images by coupling with the oxidation prod 
not of an N,N-dialkyl~p-phenylenediamine developing 
agent. 

In one type of color photographic light-sensitive ele 
ment, a coupler containing an oil-soluble group in the 
coupler molecule such that the coupler can be dissolved 
in a water-immiscible (oily) organic solvent having a 
high boiling point is dissolved in an oily solvent having 
a high boiling point. The solution is then dispersed in 
a gelatin solution containing a dispersing agent such as 
sodium alkylbenzene sulfonate, and after mixing the dis 
persion thus prepared with a photographic silver halide 
emulsion, the resulting mixture is applied to a support. 
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In another type of color photographic light-sensitive 

element, an oil-soluble coupler is incorporated in a photo 
graphic silver halide emulsion directly without using the 
aforesaid .water-immiscible organic solvent having a high 
boiling point and the mixture is applied to a support. 

In still another type of color photographic light-sensi 
tive element, a water-soluble or alkali-soluble group is 
incorporated in the long~chain aliphatic hydrocarbon 
group of a coupler molecule and after adding the coupler 
directly to a photographic silverhalide emulsion, the re 
sulting emulsion is applied to a support. 
One of the di?iculties frequently encountered in these 

types of color photographic light-sensitive elements is 
that the colors of dye-images formed therefrom become 
turbid, the purity of color is deteriorated and the sharp 
ness or clearness of color is lost. This is because the 
developed silver image, formed during the processing of 
the color photographic element is insu?iciently removed 
by an oxidation and bleaching bathv after color develop 
ment to leave the residual developed silver therein. Hence, 
a spectrally wider light-sensitive absorption band of the 
residual developed silver superimposes on the sharp spec 
tral absorption band of the dye image. 

Various efforts have been made: for preventing the for 
mation of color turbidity in colored images by incor 
porating a color turbidity preventing agent in a color 
photographic light~sensitive emulsion to improve the sil 
ver removal during the processing. For example, in the 
speci?cation of Japanese Pat. No. 705/66 it is disclosed 
that a water-soluble or alkali-soluble homopolymer of 
vinyl pyrrolidone or copolymer of vinyl pyrrolidone and 
other monomer incorporated in the emulsion layers is 
effective as a color turbidity preventing agent. It is dis 
closed therein that the monomer to be copolymerized 
with vinyl pyrrolidone may be a vinyl ester (such as 
vinyl acetate, vinyl propionate, vinyl butyrate, etc.), 
acrylic ester, methacrylic ester, acrylic acid, methacrylic 
acid, and styrene. Although the compounds shown in the 
speci?cation of Japanese Pat. No. 705/66 improve the 
silver removal there is the added disadvantage that by the 
addition thereof the development of silver halide is sup 
pressed markedly to prolong the period of time required 
for ?nishing the development. 
An object of this invention is to provide a color photo 

graphic light-sensitive element having little or no residual 
developed silver image accompanying the dye images 
after processing to provide more brilliant dye images, and 
having reduced development suppressing properties. 

SUMMARY OF THE INVENTION 

The inventors have found'that by incorporating (1) 
a copolymer of vinyl alcohol and vinyl pyrrolidone in 
a speci?c monomer ratio, (2) a partially saponi?cated 
polyvinyl alcohol, or (3) a copolymer of vinyl alcohol 
and cyanoethylvinyl ether or a copolymer of vinyl al 
cohol and alkylvinyl ether in a photographic layer of a 
color photographic light-sensitive element, in particular, 
a color photographic silver halide emulsion having in 
corporated therein an oil-soluble coupler and an oily sol 
vent having a high boiling point, the silver removal or 
silver bleaching of developed silver in the bleaching proc 
ess after color development is effectively improved where 
by the color turbidity of colored images can be reduced. 
Also, the suppression of color development is markedly 
reduced. 
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DETAILED DESCRIPTION OF THE INVENTION 

According to the present invention there is provided 
a color photographic light-sensitive element comprising 
a support bearing thereon photographic silver halide emul 
sion layers, a protective layer, insulating layers, ?lter 
layers, and an antihalation layer, at least one of said‘ 
photographic layers having incorporated therein either 
(1) a copolymer of vinyl alcohol and vinyl pyrrolidone 
represented by the general formula 

l 
rho-0H2 n (1) 

wherein the ratio of x to y ranges from 95/5 to 40/ 60, 
and wherein n is a positive integer of from 400 to 2000; 
(2) a partially saponi?cated polyvinyl alcohol represented 
by the general formula 

wherein the ratio of x to y ranges from 95/5 to 70/30 
and n is a positive integer of from 400 to 2000, or (3) 
a copolymer of vinyl alcohol and cyanoethylvinyl ether 
or a copolymer of vinyl alcohol and an alkyl vinyl ether 
represented by the general formula 

wherein R represents an alkyl group having 1 to 4 carbon 
atoms or —CH2CH2CN, the ratio of x to y ranges from 
95/5 to 30/70, and wherein n is a positive integer of from 
‘400 to 2000. 
The effect of the above-mentioned copolymer of vinyl 

alcohol and vinyl pyrrolidone depends upon the mono 
mer ratio (x/ y) of the copolymer. The larger the content 
of vinyl pyrrolidone (y), the higher the silver-removal 
effect, on the other hand, the smaller the content of vinyl 
pyrrolidone, the lower the development suppression. Thus, 
the optimum monomer ratio of x to y is suitably from 
95/5 to 40/ 60 and more preferably from 80/20 to 90/10. 
The copolymer of vinyl alcohol and vinyl pyrrolidone 

used in this invention is soluble or can be dispersed in the 
collodial state in water, alkali or preferably in organic 
solvents. 
The effect of the copolymer of vinyl alcohol and vinyl 

pyrrolidone used in this invention depends to a certain 
extent on the degree of polymerization. That is, a co 
polymer having any degree of polymerization may be 
employed if it is soluble in water, a liquid or solid having 
a high boiling point (at least 200° C.). However, the de 
gree of polymerization affects the characteristics of the 
emulsion and the color turbidity of the yellow image 
and accordingly, it is preferred that the degree of polym 
erization ranges from 400 to 2000. 

If the saponi?cation value of the above-mentioned par 
tially saponi?ed polyvinyl alcohol used in this invention 
is too high or too low, the solubility thereof in water or 
organic solvents becomes poor and hence the color tur 
bidity preventing effect thereof is reduced. Thus, as men 
tioned above, the suitable ratio of x to y is from 95/5 
to 70/30 or more but preferably from 80/20 to 90/ 10. 
The partially saponi?ed polyvinyl alcohol used in this 

invention is water soluble or can be dispersed in the 
colloidal state in water, alkali or preferably in organic 
solvents. 
The color turbidity-preventing effect of the partially 

saponi?ed polyvinyl alcohol used in this invention is in 
fluenced by the degree of polymerization thereof. Too 
low a degree of polymerization may cause the color 
turbidity-preventing effect to be reduced during storage, 
while too high a degree Qt rqlymsriaatiqn may result in 
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the reduced solubility of the polymer in water or in or 
ganic solvents. Thus, a suitable degree of polymeriza 
tion is from 400 to 2000 as mentioned above or most 
preferably from 500 to 1000. 

Furthermore, as mentioned above the color turbidity 
preventing agent of this invention may be a copolymer of 
vinyl alcohol and cyanoethylvinyl ether or a copolymer of 
vinyl alcohol and an alkyl vinyl ether. In this case, al 
though the color turbidity-preventing effect of the co 
polymers is not greatly in?uenced by the monomer ratio 
in the copolymers, too small a proportion of vinyl alcohol 
may cause a reduction in the ?xing rate of silver halide 
during processing. Thus, in order to obtain good photo 
graphic properties, it is necessary that the ratio of x to y 
of the aforesaid general Formula II is 95/5 to 30/70. 
The copolymer of vinyl alcohol and cyanoethylvinyl 

ether or the copolymer of vinyl alcohol and an alkyl vinyl 
ether used in this invention is soluble or dispersible in a 
colloidal state in water, an alkali or organic solvents. 
The turbidity-preventing effect of the copolymer of 

vinyl alcohol and cyanoethylvinyl ether or the copolymer 
of vinyl alcohol and an alkylvinyl ether used in this in 
vention is influenced only slightly by the degree of polym 
erization, a copolymer having any degree of polymeriza 
tion can be employed effectively in this invention if it is 
a liquid or a solid having a high boiling point, and is solu 
ble in aqueous solution and alkali, and preferably in or 
ganic solvents. However, the emulsion characteristics are 
affected by the degree of polymerization and accordingly 
it is preferred that the degree of polymerization range 
from 400 to 2000. 
As a binder for the emulsion used for the color photo 

graphic light-sensitive element of this invention there may 
be employed a suitable protective colloid such as gelatin, 
polyvinyl alcohol, a derivative of polyvinyl alcohol, poly 
aclylamide, a derivative of polyacrylamide, a celluose 
derivative, casein, an alginate and the like, but among 
them gelatin is most preferable. 
As the organic solvent utilized for incorporating the 

copolymer of this invention in photographic emulsions, 
there may be employed alcohols, such as, methanol, etha 
nol, isopropanol, etc.; ether alcohols, such as Cellosolve, 
Carbitol, etc.; esters such as ethyl ether, dioxane, tetra 
hydrofuran, etc.; ketones such as acetone, methyl athyl 
ketone, etc.; amides such as lactams, dialkylcarbamides, 
etc., and the like. 
The amount of the copolymer of vinyl alcohol and 

vinyl pyrrolidone or the copolymer of vinyl alcohol and 
cyanoethylvinyl ether or a copolymer of vinyl alcohol 
and alkyl vinyl ether used in this invention to be incor 
porated in a photographic silver halide emulsion depends 
upon the kind and the amount of the coupler in the emul 
sion. In general, the color turbidity-preventing effect 
reaches a maximum when about 5% by weight is added 
based on the weight of gelatin present in the emulsion 
layer although more or less amounts may of course be 
employed. However, when the amount of the copolymer 
is over 20% by weight of the gelatin, the coupling effi 
ciency and the quality of layers are reduced. Hence, 
amounts of from about 1 to about 15% by weight are 
suitable in general. 
The amount of the partially saponi?cated polyvinyl 

alcohol used in this invention, in the case of adding the 
copolymer to a photographic silver halide emulsion, is 
in?uenced by the kind and the'amount of coupler in the 
emulsion !but in general the color turbidity-preventing 
effect reaches maximum when about 5% by weight is 
added based on the weight of gelatin in the emulsion al 
though other amounts may be employed. However, if the 
amount of the copolymer is larger than 20% by weight 
of the gelatin, the coupling effect and the quality of coat 
ing are degraded. Thus, the amount of the copolymer 
is suitably 1—10% by weight. 
The invention can be applied to color photographic 

light-sensitive elements containing any coupler but most 
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effectively to color photographic light-sensitive elements 
containing the following oil-soluble couplers: 

Coupler 1.--4-benzoylacetamido-N-butyl-N 
octylbenzamide 

(C H2)1C H3 
Coupler 2.——l-hydroxy-4—chloro-dodecyl-Z-naphthamide 

on 

@Ucomnomhom 
<51 

Coupler 3.—1—( 2,4,6-trichlorophenyl)-3-[3-(N-butyl 
tetradecanamido) -propanamide]py1‘azoline~5-on 

CH3(CH2)12C O 

NCHzCHzCONH-C————CH2 

CHa(CH2)a 

$1 
The color turbidity-preventing polymer used in this 

invention may be incorporated in a coating composition 
for photographic layers at any stage of preparation, for 
example, during dispersing of the coupler, mixing the 
emulsion or just before applying the coating composi 
tion to a support, but it is most preferable to incorporate 
it at the stage of dispersing the coupler. 
The aforesaid copolymer may be most effectively in 

corporated in a silver halide emulsion layer but may also 
be effectively incorporated in at least one contiguous 
layer, such as the antihalation layer, insulating layer, ?l 
ter. layer, or a protective layer. In the latter case, the 
copolymer may be incorporated in the layer in an amount 
of up to 50% by weight of the gelatin therein without 
having any adverse in?uences on the physical properties 
of the layer, the coupling e?iciency of couplers, etc. 
The invention will be explained in more detail by the 

following examples although the invention shall not be 
limited to them in any way. 

EXAMPLE 1 

To a mixture of 20 ml. of an aqueous 10% gelatin so 
lution and 2 ml. of a 10% aqueous solution of sodium 
alkylbenzene sulfonate was added 10.0 ml. of a 5% 
aqueous solution of a copolymer of vinyl alcohol and 
vinyl pyrrolidone (JC/)’=90Z10, n==1000) with stirring. 
A solution of 3.0 g. of Coupler I mentioned above in a 
mixed solvent of 2.0 ml. of dibutyl phthalate and 3.0 
ml. of ethyl acetate was added to the solution prepared 
as above. The mixture was stirred at 40-50‘0 C. by means 
of a high speed homoblender intermittently ?ve times 
each for 3 minutes with one minute interruption to pro 
vide a dispersion of coupler and polymer in a gelatin 
solution. 
The entire amount of the emulsi?ed dispersion was 

mixed with a gelatino silver halide emulsion containing 
7.0 g. of silver bromide and 5.0‘ g. of gelatin and the re 
sulting mixture was applied to a ?lm base and dried. The 
light-sensitive ?lm thus prepared was exposed and sub 
jected to photographic processings, such as, color devel 
opment, water washing, potassium ferricyanide-bromide 
bleaching, and ?xing. 
For determining the extent of yellow image turbidity, 

the red optical density of the yellow image was meas 
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ured with the density-ratio of residual silver halide to 
yellow dye image is highest in red, the results of which 
are shown in Table 1 shown below. 

EXAMPLE 2 

A photographic light-sensitive ?lm was prepared as in 
Example 1 while using 2.4 g. of Coupler 2 mentioned 
above instead of the coupler used in Example 1. The 
light-sensitive layer thus formed exposed and subjected 
to color photographic processings, such as, color devel 
opment, water washing, potassium ferricyanide-bromide 
bleaching, etc. 
For determining the extent of cyan image turbidity, the 

blue optical density of the dye image was measured, the 
results of which are shown in Table 1 shown below. 

EXAMPLE 3 

A photographic light-sensitive emulsion layer was pre~ 
pared as in Example 1 while using Coupler 3 mentioned 
above instead of the coupler used in Example 1. The 
light-sensitive layer thus prepared was exposed and sub 
jected to color photographic processings such as color 
development, water washing, potassium ferricyanide-bro 
mide bleaching, etc. 

For determining the extent of the magenta image tur 
bidity, the red optical density of the dye image was meas 
ured, the results of which are shown in Table 1. 

TABLE 1 

Red Blue 
optical optical 
density density Coupler copolymer 

Example: 
1 _____ __ Coupler 1 (yellow)____ None (control) 

_.___do .............. -_ Added _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ __ 

2 _____ -_ Couple1'2 (cyan) ____ __ None __________________ __ 

_--__do ______________ __ Added ................. __ 

3 _____ __ Coupler?) (magenta).- None ________ __ 

_.___do ______________ ._ Added _______ __ 

The table shows that in any cases of using the yellow, 
cyan and magneta couplers, the color turbidity measured 
by the optical density in an unnecessary wavelength re 
gion for the respective dye proper was markedly reduced 
by incorporating in the color photographic silver halide 
emulsions containing them the copolymer of vinyl alco 
hol and vinyl pyrrolidone. 

EXAMPLE 4 

A photographic light-sensitive film was prepared as in 
Example 1 using the following copolymers set forth in 
Table 2 instead of the copolymer used in Example 1. The 
light-sensitive layer thus prepared was exposed and sub 
jected to photographic processings as in Example 1. 
To determine the extent of the yellow image turbidity, 

the red optical density of the yellow image was measured 
with the relative value at the point where the blue opti 
cal density of the yellow image was 1.0. 

TABLE 2 
Red optical 

Copolymer: density 
(1) Vinylpyrrolidone - acrylic acid (Na-salt) 

(monomer ratio=70:3t0, 11:600) _____ 0.22 
(2) Vinylpyrrolidone - acrylic acid (Na-salt) 

(monomer ratio=50:50, 12:6001) _____ 0.21 
(3) Vinyloxazolidone - acrylic acid (Na~salt) 

(monomer rati0=50.50, n=l000) ____ 0.24 
(4) Vinylsuccinimide - acrylic acid (Na-salt) 

(monomer ratio=50.50, n:600‘) _____ 0.35 
(5) None ______________________________ __ 0.24 

(6) Copolymer used in the present invention 
(i) Vinylalcohol-methylvinylether 

(X/Y=88/12, 11:500) ________ .._ 0.10I 
(ii) Vinylalcohol-vinylpyrrolidone 

(X/Y=80/20, 11:500) _________ .. 0.08 
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As shown above in Table 2, the color turbidity of the 

yellow image measured in terms of the red optical den 
sity in the case of using the copolymer of this invention 
was much lower than that of other copolymers. 
The red optical density in the case of using copolymer 

(4) was considerably higher than that of the control. 
Samples of the photographic light-sensitive ?lms cor 

responding to the above comparative Table 1, further 
more, clearly illustrate that the color turbidity was mark 
edly reduced by incorporating copolymers of the present 
invention in the color photographic silver halide emul 
sions and by improving the poor silver bleaching thereby. 

EXAMPLE 5 

Color photographic layers were prepared as in Example 
1 while using, instead of the copolymer of vinyl alcohol 
and vinyl pyrrolidone (x/y=90‘:10, 11:1000), the fol 
lowing copolymers respectively: 
(1) Copolymer of vinyl alcohol and vinyl pyrrolidone 
(monomer ratio: (x/y was 80:20, n=500), 

(2) (x/y was 70:30, n=1000-), and 
(3) (x/y was 40:60, n=2000). 
The light-sensitive layers were exposed and subjected to 
color photographic processings such as color develop 
ment, water washing, potassium ferricyanide-bromide 
bleaching, etc. 

For determining the extent of the yellow image turbid 
ity, the red optical density of the dye image was meas 
ured, the results of which are shown in the following 
table: 

TABLE 3 
Red optical 

Copolymers: density 
1 ____________________________________ __ 0.26 

2 _____________________________________ __ 0.24 

3 ____________________________________ __ 0.17 

None (control) _______________________ __ 0.61 

As shown above in the table, the image turbidity in terms 
of the red optical density in the case of using the color 
turbidity-preventing agent of this invention was much 
lower than that of the control. 

EXAMPLE 6 

A comparison with respect to the development rate 
suppressing degree was made between the photographic 
light-sensitive layers of this invention and known vinyl 
pyrrolidone-vinyl acetate (monomer ratio 7:3, 21:1000) 
copolymer (Copolymer 5) and vinyl pyrrolidone-styrene 
(7:3) copolymer (Copolymer 6) shown in Japanese Pat. 
705/66. 
That is, these light-sensitive ?lms were exposed and 

the ratio of the density when developed for 3 minutes to 
the density when developed for 15 minutes was measured, 
the results of which are shown in the following table, in 
which the larger the ratio, the lower the development 
suppression. 

TABLE 4 
Light sensitive layer: Density ratio 

‘Example: 
‘1 ________________________________ __ 0.58 

2 _______________________________ __ 0.50 

3 _______________________________ __ 0.54 

4-(1) (copolymer 1) ______________ __ 0.47 
4-(2) (copolymer 2) ______________ _.. 0.42 
4-(3) (copolymer 3) ______________ __ 0.39 

Comparison 5-(4) (copolymer 5) ________ __ 0.20 
5-(5) (copolymer 6) ______________ __ 0.23 

Control (no copolymer) ________________ __ 0.56 

From the above table, it is clear that the development 
suppression was much lower in the case of employing 
the vinyl alcohol-vinyl pyrrolidone copolymer of this 
invention than the case of employing the copolymer 
shown in Japanese Pat. No. 705/66, 
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EXAMPLE 7 

Instead of adding the vinyl alcohol-vinyl pyrrolidone 
copolymer (x/y=90/ 10, 21:1000), at the stage of dispers 
ing the coupler to a coupler-dispersion as in Example 1, 
15 ml. of 2% by weight of an aqueous solution of the 
copolymer Was added directly to a gelatino silver halide 
emulsion containing 6.0 g. of silver bromide, 6.0 g. of 
gelatin and 88 g. of water. Then, the emulsion was mixed 
with an emulsi?ed dispersion of the yellow coupler and 
gelatin and the resulting mixture was applied to a ?lm 
base and dried. The light-sensitive layer thus prepared 
was exposed and subjected to color photographic process 
ings such as color development, water Washing, potassium 
ferricyanide-bromide bleaching, etc. For determining the 
extent of yellow image turbidity, the red optical density 
of the dye image was measured, the results of which are 
shown in Table 5. 

TABLE 5 
Copolymer: Red optical density 

Vinyl alcohol-vinyl pyrrolidone copolymer 
(x/y:9/l) _________________________ _. 0.14 

None ________________________________ __ 0.52 

As shown in the above table, the red optical density of 
the photographic ?lm of this invention was remarkedly 
reduced by the copolymer of the present invention. 

Further, from the results it is clear that the copolymer 
of this invention was added effectively in either the 
coupler-emulsifying stage or emulsion mixing stage. 

EXAMPLE 8 
'In a mixture of 2.0 ml. of di-n-butyl phthalate and 3.0 

ml. of ethyl acetate was dissolved at an elevated tem 
perature 3.0 g. of a yellow coupler, Coupler 1 mentioned 
above and the resultant solution was added to a mixture 
of 10.0 ml. of a 5% aqueous solution of a copolymer 
of vinyl alcohol and cyanoethylvinyl ether (at/31:88:12, 
n=1000) and 20 ml. of an aqueous 10% gelatin solu 
tion containing 2 ml. of a 10% aqueous solution 
of sodium alkylbenzene sulfonate. The mixture was 
stirred at 40—50° C. by means of a high speed homo 
blender ?ve times each for 3 minutes with one minute 
interruption to provide an emulsi?ed dispersion of the 
coupler and the polymer in gelatin solution. 
The whole amount of the dispersion was mixed with 

a gelatino silver halide emulsion containing 5.0 g. of 
gelatin and 7.0 g. of silver bromide and the resulting 
mixture ,was applied to a film based and dried. The light 
sensitive color ?lm thus prepared was exposed and sub~ 
jected to color photographic processings such as color 
development, water washing, bleaching by potassium 
ferricyanide and bromide, etc. 
The extent of yellow turbidity is determinable by meas— 

uring the red optical density of the yellow image, ‘since the 
density ratio of residual silver image to yellow dye-image 
is highest in red. The results are shown in Table 6 shown 
below. 

EXAMPLE 9 

A color photographic light-sensitive emulsion layer was 
prepared as in Example 7 but using 2.4 g. of a cyan 
coupler. Coupler 2 mentioned above instead of the cou 
pler used in Example 8 and after exposure, the light 
sensitive layer was subjected to color photographic proc 
essings such as color development, water washing, potas 
sium ferricyanide-bromide bleaching, etc. 
The extent of cyan dye image turbidity is able to be 

determined by measuring the blue optical density of the 
cyan image. The results are shown in Table 6 shown 
below.. 

EXAMPLE 10‘ 

A color photographic light-sensitive emulsion layer 
was prepared as in Example 8 but using 4.3 g. of a 
magenta coupler, Coupler 3 mentioned above instead of 
the coupler used in Example 8 and after exposure, the 
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light~sensitive ?lm was subjected to color photographic 
processings such as color development, water washing, 
potassium ferricyanide~bromide bleaching, etc. 
The extent of the magenta image turbidity could be de 

termined by measuring the red optical density of the 
magenta image. The results are shown in Table 6. 

TABLE 6 

Red opti- Blue opti 
Coupler Copolymer cal density cal density 

None _____ ._ Coupler 1 (yellow) _________ ._ 
.Do __________ _ _ _ 

Do- ___________________ "I AddedII.- 

Table 6 shows that by incorporating the color turbidity 
preventing copolymer of this invention in the color photo 
graphic silver halide emulsion containing the coupler, the 
formation of color turbidity measured by the optical den 
sity in an unnecessary wave length regions to the respec 
tive dye proper was effectively prevented in each case. 

EXAMPLE 11 

A color photographic light-sensitive ?lm was prepared 
as in Example 8 while using, instead of the copolymer 
of vinyl alcohol and cyanoethylvinyl ether ‘(x/31:88:12, 
12:1000), each of the following copolymers: 

Copolymer of vinyl alcohol and cyanoethylvinyl ether: 

(1): (x/y=80/20, n 2000), 
(2): (x/y:70/30, 11::1000), 
(3): (x/y=60/40, 11:2000), and 
(4): (x/y=40/60, 11:500). 
After exposing the light-sensitive layer, the layer was 

subjected to color photographic processings such as color 
development, water Washing, potassium ferricyanide-bro 
mide bleaching, etc. 
For determining the extent of yellow image turbidity, 

the red optical density of images thus obtained, the rc~ 
sults of which are shown in Table 7. 

TABLE 7 
copolymers: Red optical density 

1 ____________________________________ __ 0.31 

2 ____________________________________ __ 0.30 

3 ____________________________________ __ 0.28 

4 ____________________________________ __ 0.33 

None (control) ________________________ __ 0.61 

(Coupler 1 (yellow) was used). 

As shown in the above table, the image turbidity meas~ 
ured in terms of the optical density in the case of using 
the color turbidity-preventing copolymer of this inven 
tion was much lower than that of the control cases. 

EXAMPLE 12 

A comparison with respect to the development rate sup 
pressing degree was made between the photographic light 
sensitive layers of this invention, each containing one 
of the copolymers of viny alcohol and cyanoethylvinyl 
ether shown in Examples 8-11, and photographic light 
sensitive layers, each containing one of the color turbidity 
preventing agents disclosed in Japanese patent publication 
No. 705/66 shown below: 

Control copolymer 5: Copolymer of vinylpyrrolidione 
and vinyl acetate (monomer ratio 7:3, 11:1000), and 

Control copolymer 6: Copolymer of vinylpyrrolidone 
and styrene (monomer ratio 7:3). 
The photographic light-sensitive layers shown in Exam 

ples 8-11 and the control photographic light-sensitive 
layers prepared above were exposed and subjected to a 
color development. The development rate was measured 
in terms of the density obtained in three minutes of de 
velopment compared with that obtained in ‘?fteen min 
utes. In the table, the larger the density ratio, the faster 
the development rate,’ or the lower the development sup 
pressing tendency. 
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TABLE 8 

Light sensitive layer: 
Examples: Density ratio 

7 _________________________________ __ 0.54 

8 _________________________________ _- 0.49 

9 ________________________________ _- 0.49 

10 (copolymer 1) __________________ __ 0.51 
10 (copolymer 2) __________________ __ 0.59 
10 (copolymer 3) __________________ __ 0.56 
10 (copolymer 4) __________________ -_ 0.50 

Control 11 (copolymer 5) ______________ __ 0.20 
11 (copolymer 6) __________________ __ 0.23 

Control (no copolymer) _________________ __ 0.56 

From the table, it will be clearly understood that the 
color turbidity-preventing copolymers used in this inven 
tion have remarkedly lower development suppressing ten 
dency than the turbidity-preventing copolymers shown in 
the speci?cation of Japanese patent publication 705/66. 

EXAMPLE 13 

Color photographic light-sensitive layers were pre 
pared as in Example 1 While using, instead of the co 
polymer of vinyl alcohol and cyanoethylvenyl ether used 
in Example 8, the following copolymers of vinyl alcohol 
and alkylvinyl ethers; ' 
Copolymer 8: Copolymer of vinyl alcohol and ethyl~ 

vinyl ether (x/y=80/20, 11:1000), 
Copolymer 9: Copolymer of vinyl alcohol and propyl 

vinyl ether (x/ y=80/ 20, 11:1000), and 
Copolymer 10: Copolymer of vinyl alcohol and butyl 

Vinyl ether (x/y=80/20, n=l000). 
The light-sensitive layers Were exposed and subjected 

to color photographic processings such as color develop 
ment, water washing, potassium ferricyanide-bromide 
bleaching, etc. 
For determining the extent of yellow image turbidity, 

the red optical densities of the samples were measured, the 
results of which are shown in Table 9. 

TABLE 9‘ 

copolymers: Red optical density 
8 __________________________ __' ________ __ 0.42 

9 ____________________________________ __ 0.37 

10 ___________________________________ __ 0.40 

None (control) ________________________ __ 0.61 

(Coupler 1 (yellow coupler was used.) 

As shown in the above table, the red optical density in 
the case of using the color turbidity-preventing copolymer 
of this invention was much lower than that of the control 
case. 

EXAMPLE 14 

To a gelatino silver halide emulsion contianing 6.0 g. 
of silver bromide, 6.0 g. of gelatin, and 88 g. of water was 
added directly 15 ml. of 2% by weight of an aqueous 
solution of the copolymer of vinyl alcohol and cyano 
ethyl-vinyl ether (x/y=88/ 12, n=1500) without adding 
it at the emulsi?cation stage of coupler as in Example 8. 
The gelatino silver halide emulsion containing the co 
polymer was mixed with a dispersion of the coupler and 
gelatin and. the resulting emulsion applied to a ?lm fol 
lowed by drying. The photographic light-sensitive layer 
was exposed and subjected to color photographic pro~ 
cessings such as color development, water washing, potas 
sium ferricyanide-bromide bleaching, etc. 
For determining the extent of yellow turbidity, the red 

optical density was measured, the results of which are 
shown below. 

TABLE 10 
Copolymer: Red optical density 

Copolymer of vinyl alcohol and cyanoethylvinyl 
ether (88:12) _______________________ __ 0.16‘ 

None ________________________________ __ 0.52 

(Coupler 1 (yellow coupler) was used.) 
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As shown in Table 10, the red optical density was re 
markedly reduced by the copolymer of the present inven 
tion. Further, from the results, it will be understood that 
the copolymer of this invention was e?fective irrespective 
of the stage of its addition to the system. 

EXAMPLE 15 

In a mixture of 2.0 m1. of di-n-butyl phthalate and 3.0 
ml. of ethyl acetate was dissolved by heating 3.0‘ g. of 
Coupler 1 (yellow coupler) mentioned above. Further 
0.3 g. of the partially saponi?ed polyvinyl alcohol 
(x/y=88/l2, degree of polymerization 11:500) was dis 
solved in 10 ml. of an aqueous 10% by weight gelatin 
solution containing 2.0 ml. of a 10% aqueous solution of 
sodium alkylbenzene sulfonate. After mixing the two 
solutions prepared above, the mixture was stirred at 40 
50° C. by means of a high speed homoblender ?ve times 
each for 3 minutes with one minute interruption to pro 
vide a dispersion of the coupler and the polymer in a 
gelatin solution. 
The whole amount of the emulsi?ed dispersion was 

mixed with a gelatino silver halide emulsion containing 
6.0 g. of silver bromide, 6.0 g. of gelatin and 88 g. of 
water and the resulting emulsion was applied to a triacetyl 
cellulose ?lm followed by drying. 
The light-sensitive ?lm thus prepared was exposed and 

subjected to color photographic processings at 24° C., such 
as, color development, water washing, potassium ferri 
cyanide-bromide bleaching, and ?xing. 
For determining yellow image turbidity, the red optical 

density of the color image was measured, the results of 
which are shown in Table 11 shown 'below. 

EXAMPLE 16 

A color photographic light-sensitive emulsion layer was 
prepared as in Example 15 but using 2.4 g. of Coupler 2 
(cyan coupler) mentioned above instead of the coupler 
used in Example 15. The light-sensitive layer was ex 
posed and subjected to color photographic processing 
such as color development, water washing, potassium 
ferricyanide-bromide bleaching, and ?xing. For determin 
ing the extent of cyan turbidity, the blue optical density of 
the color image was measured, the results of which are 
shown in Table 11 shown below. 

EXAMPLE 17 

A color photographic light-sensitive emulsion layer was 
prepared as in Example 15 using 4.3 g. of Coupler 3 
mentioned above instead of the coupler used in Example 
15. The light-sensitive layer was exposed and subjected to 
color photographic processings such as color development, 
water washing, potassium ferricyanide-bromide bleaching, 
and ?xing. For determining the extent of the magenta 
turbidity, the red optical density of the color image was 
measured, the results of which are shown in the follow 
ing table. 

TABLE 11 

Red Blue 
optical optical 

Coupler Copolymer density density 

Example: 
15 ______ __ Coupler 1 (yellow)____ None _____ __ 0. 52 ________ __ 

_____do ______________ __ Added ____ __ 0.10 ________ ._ 

16 ______ __ Coupler2 (cyan) ____ __ None _______________ .- 0.83 

_____do ______________ __ Added ______________ __ 0.12 

17 ______ -. Coupler 3 (magenta)__ None _____ __ 0. 56 ________ _. 
_-.__d0 ______________ __ Added ____ __ 0.30 ________ __ 

EXAMPLE 18 

‘Color photographic light-sensitive layers were prepared 
as in Example 15 while using instead of the partially 
saponi?ed polyvinyl alcohol (x/y=88/l2, n=500) each 
of the following partially-saponi?ed polyvinyl alcohols: 

(l) (x/y=80/20, 11:500), 
(2) (x/y==88/l.2., @1000), 
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(3) (x/y=88/l2, 12:1700), and 
(4) (x/y=95/5, 11:500). 
The light-sensitive layers thus prepared were exposed 

and subjected to color photographic processings, such as, 
color development, water washing, potassium ferricyanide 
bromide bleaching, and ?xing. 
For determining the extent of the yellow image 

turbidity, the red optical density of yellow images are 
measured, the results of which are shown in the following 
table. 

TABLE 12. 

Copolymer (partially-saponi?ed Red optical 
polyvinyl alcohol): density 

(1) __________________________________ __ ‘0.38 

(2) __________________________________ __ 0.24 

(3) __________________________________ __ 0.32 

(4) __________________________________ __ 0.41 

None (control) ____________________________ __ 0.61 

As shown in the above table, the image-turbidity meas 
ured in the term of the red optical density in the case of 
using the color turbidity preventing polymer of this inven 
tion was much lower than that of the control case. 

EXAMPLE l9 

Photographic light-sensitive ?lms for comparison 
were prepared as in Example 15 using Coupler 1 (yellow) 
and the known vinylpyrrolidonevinyl acetate (monomer 
ratio 7:3, 11:1000) copolymer (Copolymer 5) and vinyl 
pyrrolidonestyrene (7:3) copolymer (Copolymer 6) de 
scribed in Japanese patent publication No. 705/66 and 
compared with the photographic light-sensitive ?lms con 
tainin g the partially saponi?ed vinyl alcohols of this inven 
tion prepared in Examples 15-18 about development sup 
pression. 

That is, these light-sensitive ‘?lms were exposed and the 
ratio of the density when developed for 3 minutes to the 
density when developed for 15 minutes were measured, 
the results of which are shown in Table 13, in which the 
larger ratio, the lower the development suppression. 

TABLE 13 

Light-sensitive layer: 
Examples: Density ratio 

15 _______________________________ __ 0.52 

16 _______________________________ __ 0.54 

17 _______________________________ __ 0.48 

18 (polymer 1) ___________________ __ 0.53 
18 (polymer 2) ____________________ __ 0.48 
18 (polymer 3) ___________________ __ 0.51 
18 (polymer 4) ____________________ __ 0.57 

Comparative: 
(Polymer 5 ) _______________________ __ 0.20 
(Polymer 6) _______________________ __ ‘0.24 

Control (no polymer) __________________ __ 0.56 

From the table, it is clear that the use of the color 
turbidity preventing polymer used in this invention have 
a remarkably lower development suppression tendency 
than the turbidity-preventing polymers disclosed in 
Japanese patent publication No. 705/66. 

XAMPLE 20 

Instead of adding the partially saponi?ed polyvinyl alco 
hol (x/y=88/12, 11:500) at the stage of dispersing the 
coupler as in Example 15, 15 ml. of 2% by weight of an 
aqueous solution of the polymer was added directly to a 
gelatino silver halide emulsion containing 6.0 g. of silver 
bromide and 6.0 g. of gelatin. Thereafter, the gelatino 
silver halide emulsion containing the polymer was mixed 
with an emulsi?ed dispersion of the yellow coupler (Cou 
pler 1) and gelatin and the resulting emulsion was applied 
to a ?lm base and dried. The photographic light-sensitive 
layer was exposed and subjected to color photographic 
processings such as color development, water washing, 
potassium ferricyanide-bromide bleaching and ?xing. For 
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determining the extent of yellow image turbidity, the red 
optical density of the color image was measured, the re 
sults of which are shown in Table 14. 

TABLE 14 

Color turbidity preventing agent: Red optical density 
‘Partially saponi?ed polyvinyl alcohol 

('x/y=88/12, 11:500) _______________ __ 0.13 

None (control) ________________________ __ 0.52 

EXAMPLE 21 

The relation between the polymerization degree and the 
effect in promoting silver-bleaching is illustrated herein 
after. 

Samples were prepared as in Example 14. After that, 
they were exposed and subjected to color photographic 
processings such as developing, bleaching, ?xing and dry 
ing treatments. The red optical density of the yellow image 
turbidity was measured to determine the extent of the 
yellow image turbidity with a variety of polymers having 
different polymerization degrees. The results obtained are 
shown in Table 15 below. 

TABLE 15 

Red optical 
Co polymer n da nsity 

(PVAgi)—~—(PVP)1z}n _______ -. 300 0. 26 
ame as above _______________ -- 0.20 
Do __________ _- 0.16 

D0- 0. 24 
Do__ 0. 24 
D 0.32 

None"--. 0.49 

NOTE.—PVA = Polyvinyl alcohol; PVI’ = Polyvinyl pyrrolidone. 

As shown above in Table 15, the red optical density of 
the yellow image gave the lowest value in the case of using 
a copolymer of this invention having a polymerization de~ 
gree of 11:800. This represents the lowest color turbidity 
of the yellow image and the highest effect for the promo 
tion of silver-bleaching. In the case of copolymers having 
a. polymerization degree outside the region of from 400 
to 2000, on the other hand, this eifect was markedly de 
creased. 
The above described procedures were repeated with co~ 

polymers of polyvinyl acetate or polyvinyl cyanoethyl and 
polyvinyl alcohol with the fresh ?lm containing the co 
polymers being allowed to stand at a high humidity per 
centage (50° C. 80%, 2 days). The results obtained are 
shown in Tables 16 and 17 below. 

TABLE 16 

Red optical 
Copolymer density 

(PVAC)ss(PVAC)r-2} 300 0.14 
ame as above _ _ 500 0. 12 
Do ________ __ 1, 700 0. 16 
Do..- 2,000 0. 24 
Do-.. _______ __ 2, 200 0. 38 

None ___________________________________ .- 0. 53 

NOTE.—PVAc=Polyvinyl acetate. 

TABLE 17 

Red optical 
Oopolymer n density 

(PVA)si—(PVCy)i2 .. 300 0.18 
{-Same as above in 500 0.17 

0.19 
0.25 
0. 39 
0. 49 

As can be seen from the results shown in Tables 16 
and 17, with a copolymer having a polymerization degree 
of less than 400 the effect of the promotion of silver 
bleaching is decreased due to the stickiness of the copoly 
mer on the emulsion particles, such as silver halide declines, 
namely an increase of the “seceding effect.” 
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EXAMPLE :22 

This example shows an embodiment in which the co 
polymer according to the present invention is incorporated 
in the antihalation layer. 
The copolymers used in this example were as follows: 

(1) Vinylalcohol-vinylpyrrolidene copolymer 
(x/y=8/2, n=500), 

(2) Partially saponi?ed polyvinyl alcohol 
(x/y=8/2, 11:500), 

(3 ) Vinylalcohol-ethylvinylether 
(x/y=8/2, n=500), and 

(4) Vinylalcohol-cyanoethylvinylether 
(x/y=8/2, n=500). 
Each of four emulsion sols, prepared by separately add 

ing 15% by weight of each of copolymers (1) to (4) ac 
cording to the present invention to the emulsions. con 
taining colloidal silver for antihalation based on the weight 
of the gelatin, and another emulsion sol without any of 
the above copolymers were separately added with a hard 
ening agent and a coating assistant to prepare ?ve coating 
liquids for an antihalation layer. 

Preparation of the red-sensitive emulsion 

2.4 g. of Coupler 2 (cyan coupler) described above was 
added to a mixed solution of 2.0 ml, of dibutyl phthalate 
and 3.0 ml. of ethyl acetate, and heated to dissolve, and 
was added to 10 ml. of 10% by weight of an aqueous 
gelatin solution containing 2.0 ml. of 10% sodium alkyl 
benzene sulfonate, and stirred at high speed using a homo 
blender at 50° C. for 10 minutes to obtain a dispersion 
of Coupler 2 emulsi?ed in an aqueous gelatin solution. 
The entire quantity of this emulsion dispersion was 

mixed with a gelatino silver halide emulsion containing 
6.0 g. of silver bromide, 6.0 g. of gelatin, 5.0 ml. of a 
0.1% methanol solution of anhydro-5,5'-dichloro-3',9~ 
diethyl-3-(6-sulfobutyl)-'selenacarbocyanine hydroxide, as 
a spectral sensitizing dye for red light, and 88 ml. of 
water, added with a hardening agent and a coating assist 
ant to prepare a coating liquid for a. red sensitive emulsion. 

This coating liquid was coated on each of the above 
?ve antihalation coating layers at a thickness of 3.0/1. and 
dried to prepare ?ve samples coated with a red-sensitive 
emulsion containing a cyan coupler on ?ve antihalation 
layers, four of which contain copolymers (1) to (4) 
according to the present invention on a support and the 
?fth not containing such a copolymer. 

These photographic light-sensitive elements were ex 
posed and subjected to the conventional color developing 
treatments of color development, washing with water, 
bleaching with potassium ferricyanidebromide, and ?xing, 
etc. The treating temperature was 24° C. 

In order to compare the turbidity (poor silver-bleach 
ing) of the cyan colored image, the blue optical density 
was measured. The results obtained are shown in 
Table 18. 

TABLE 18 
copolymers: Blue optical density 

(1) _________________________________ __ 0.32 

‘(2) _________________________________ __ 0.39 

(3) _ 0.35 
(4) _________________________________ __ 0.33 

None ____________________________________ __ 0.59 

That is, the photosensitive elements containing the 
copolymers according to the present invention are mark 
edly lower in blue optical density value in comparison 
with the material not having such a copolymer and the 
cyan colored image is lower in color turbidity and there 
fore extremely preferred. 

EXAMPLE 23 

This example shows an embodiment in which the co 
polymer according to the present invention is incorporated 
in an intermediate layer. 
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The copolymers used in this example were the same 
as those used in Example 22. 
The cyan color emulsion without any copolymers 

according to the present invention and, which was pre 
pared in the same manner as in Example 22, was coated 
on a support and dried to the thickness of 3.0;». 
On the other hand, each of the four emulsions prepared 

by adding 30 ml. of a 2% aqueous solution of the copoly 
mers (1) to (4) as in Example 22 to 100 g. of 4% by 
Weight, of an aqueous gelatin solution and another emul 
sion without any of- the above copolymers were separately 
added with a hardening agent and a coating assistant to 
prepare coating liquids for an intermediate layer. 

These ?ve coating liquids were separately coated on a 
red sensitive emulsion as prepared in Example 22 so that 
the dried ?lm is 2.0/L in thickness, and were dried. 

Preparation of green sensitive emulsion 

2.0 g. of the Coupler 3 (magenta) described above was 
dissolved in 3.0 ml. of tricresyl phosphate and the result 
ing solution was emulsi?ed in 10 g. of 10% by weight of 
an aqueous gelatin solution using dodecyl sodium sulfate 
as a dispersing agent to prepare a dispersion. 
The entire amount of this emulsi?ed dispersion was 

mixed with a gelatino silver halide photographic emulsion 
containing 6.0 g. of silver bromide, 6.0 g. of gelatin, 5 ml. 
of a 0.1% solution of 3,3’,9-triethyl-5,5'-diphenyl-oxa 
carbocyanine iodide in methanol, as a green spectral sen 
sitizing dye, and 88 ml. of water, and was added with a 
hardening agent and a coating assistant. 
The green sensitive silver halide photographic emulsion 

sols so prepared were separately coated on the above 
described intermediate layers and dried to obtain ?ve 
types of photosensitive elements, four of which contain 
separately copolymers (1) to (4) described above in the 
intermediate layer, and the ?fth element Without such a 
copolymer. 

In order to examine the cyan image and the magenta 
image of the above photosensitive elements with respect 
to color turbidity, each was exposed in green light and 
was exposed in red light subjected to conventional color 
developing treatments such as color developing, washing 
with water, bleaching with potassium ferricyanide-bro 
mide and ?xing, etc. 
The blue optical density was measured to examine the 

turbidity of the cyan colored image, and the red optical 
density was measured for the same purpose as the above, 
except for the magenta image. 
The results obtained are ‘shown in Table 19. 

TABLE 19 

Red optical Blue optical 
density density 

copolymer: 
(1) _______________ __ 0. 34 0.31 

0. 38 0. 37 
0. 35 0.35 
0.37 0. 34 
0. 56 0. 58 

From Table 19‘ it is obvious that photosensitive ele 
ments containing copolymers (1) to (4) according to 
the present invention are markedly lower in optical den 
sity value and have less color turbidity in the cyan 
colored image (measurement of blue optical density) and 
the magenta colored (measurement of red optical den 
sity) than the element without such a copolymer. 

EXAMPLE 24 

This example shows an embodiment in which the co— 
polymer according to the present invention is incorporated 
in the yellow ?lter layer. 

First, a green sensitive emulsion was prepared in the 
same manner as in Example 23 and coated and dried. 

Next, each of four emulsions prepared by adding 30 
ml. of a 2% aqueous solution of the same copolymers ( 1) 
to (4) as used in Example 22 to 100 g. of an emulsion 
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sol for a yellow ?lter containing 0.2 g. of colloidal silver 
and 4 g. of gelatin and another emulsion without having 
containing any such copolymers were added with a hard 
ening agent and a coating assistant to make coating liquids 
for a yellow ?lter. 

These ?ve coating liquids were separately coated on 
the above green sensitive photographic emulsion layers 
and dried to prepare ?ve photosensitive elements. 

These ?ve photosensitive elements were exposed and 
subjected to the conventional color developing treatments 
of color developing, washing with water, bleaching with 
potassium ferricyanide-bromide, and ?xing, etc. 
The red optical density of the magenta colored image 

was measured for color turbidity. The results obtained 
are as shown in Table 20. 

TABLE 20 
Copolymers: Red optical density 

(1) ______________ ___ __________________ __ 0.29 

(2) __..._ __ 0.32 

(3) __________________________________ __ 0.35 

(4) ___ ______ _. 0.32 

None __________________________________ __ 0.58 

As shown by the results given in Table 20, the photo 
sensitive elements containing copolymers (1) to (4) ac 
cording to the present invention are markedly lower in 
red optical density value and have less in turbidity of 
magenta colored image than the element not having such 
a copolymer. 

EXAMPLE 25 

This example shows an embodiment in which the co 
polymer according to the present invention is incorporated 
in the protective layer. 

3.0 g. of the Coupler ‘1 (yellow coupler) described 
above dissolved in 2.0 ml. of dibutyl phthalate and 3.0 ml. 
of ethyl acetate were added to 20 ml. of 10% by weight 
gelatino aqueous solution containing 2.0 ml. of aqueous 
solution of sodium alkyl benzene sulfonate, and blended 
using a homoblender of 50° C. for 10 minutes to prepare 
an emulsi?ed dispersion. 
The entire amount of this emulsi?ed dispersion was 

mixed with a gelatino-silver halide emulsion sol containing 
7.0 g. of silver bromide and 5.0 g. of gelatin, and added 
with a hardening agent and a coating assistant. 
The silver halide photographic emulsion containing this 

yellow coupler was coated on a support at a dried thick 
ness of 4.0a and dried. 
0n the other hand, four types of emulsion sols prepared 

by separately adding copolymers (1) to (4) as used in 
Example 22 to 100 g. of 4% by weight, of an aqueous 
gelatino solution, one prepared by adding 30 ml. of 2% 
by weight of polyvinyl pyrrolidone-acrylic acid (mono 
mer ratio 7:3) thereto as a comparative sample, and 
another emulsion sol not containing such a copolymer 
were separately added with a hardening agent and a coat— 
ing assistant to prepare a coating liquid for a protective 
layer. 

These coating liquids for the protective layer were 
separately coated on a photographic emulsion layer con 
taining the above yellow coupler, and dried. 

These six photosensitive materials were exposed and 
subjected to conventional color developing treatments 
such as color developing, washing with water, bleaching 
with potassium ferricyanide-bromide, and ?xing. 
The red optical density of this yellow colored image 

was measured for its turbidity. The results are shown in 
Table 21. 

TABLE 21 
copolymers: Red optical density 

(1) ___ __ 0.15 

(2) 0.16 
(3) _ 0.19 
(4) __ ___ ____ __ 0.15 

Control (polyvinyl pyrrolidone acrylic acid, 
monomer ratio 7:30) _________________ __ 0.49 

None _ ________________________________ _h 0.51 
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As shown in Table 21, the photosensitive elements con 
taining copolymers (1) to (4) are markedly lower in red 
optical density value and had less turbidity of yellow 
image than the others. 
From the results given above in the examples it can 

be seen that a photographic light-sensitive element con 
taining a member selected from the group consisting of 
a copolymer of vinyl alcohol and vinyl pyrrolidone of 
the formula above described with an x/y ratio ranging 
from 95/5 to 60/40 and a degree of polymerization of 
400 to 2000; a partially saponi?cated polyvinyl alcohol 
of the formula above described with an x/ y ratio ranging 
from 95/5 to 70/30 and a degree of polymerization of 
400 to 2000; and a copolymer of vinyl alcohol and cyano 
ethyl vinyl ether or an alkyl vinyl ether having the formula 
above described with an x/ y ratio ranging from 95/5 to 
30/70 and a degree of polymerization of from 400 to 
2000; in one of the layers of the photographic light sensi 
tive element possesses markedly reduced color turbidity 
due to improvement of silver removal or silver bleaching. 
What is claimed is: 
1. In a color photographic light-sensitive element com 

prising a support bearing thereon at least one oil-soluble 
coupler-containing silver halide photographic emulsion 
layer, a protective layer, insulating layers, ?lter layers, 
and a antihalation layer, the improvement comprising 
incorporating additionally in said silver halide photo~ 
graphic emulsion layer, in a layer contiguous to said 
silver halide photographic emulsion layer or in said silver 
halide photographic emulsion layer and said layer con 
tiguous to said silver halide photographic emulsion layer 
of a polymer selected from the group consisting of: 

(1) a copolymer of vinyl alcohol and vinyl pyrrolidone 
represented by the general formula 

wherein the ratio of x to y ranges from 95/5 to 
40/60 and n is a positive integer from 400 to 2000, 

(2) a partially saponi?ed polyvinyl alcohol represented 
by the general formula 

L\ on}, \ OCOCHZ/y-in (II) 
wherein the ratio of x to y ranges from 95/5 to 
70/30 and n is a positive integer of from 400 to 2000, 
and 

(3) a copolymer of vinyl alcohol and a vinyl ether 
represented by the general formula 

wherein R represents a member selected from the 
group consisting of an alkyl group having from 1 
to 4 carbon atoms and -CH2CH2CN, the ratio of x 
to y ranges from 95/5 to 30/70 and n is a positive 
integer of from 400 to 2000. 

2. The color photographic light-sensitive element as 
claimed in claim 1, wherein said compound represented 
by general Formula II is selected from the group con 
sisting of a partially saponi?ed polyvinyl alcohol wherein 
the x/y ratio is 88/12 and n is 500; a partially saponi?ed 

10 

20 

40 

50 

55 

60 

65 

18 
polyvinyl alcohol wherein the x/y ratio is 80/20, and 
n is 500; a partially saponi?ed polyvinyl alcohol wherein 
the x/y ratio is 88/12 and n is 1000; a partially saponi 
?ed polyvinyl alcohol wherein the x/y ratio is 88/12 and 
n is 1700; and a partially saponi?ed polyvinyl alcohol 
wherein the x/y ratio is 95/5 and n is 500. 

3. The color photographic light-sensitive element as 
claimed in claim 1, wherein said copolymer represented 
by general Formula III is a copolymer of vinyl alcohol 
and cyanoethylvinyl ether. 

4. The color photographic light-sensitive element as 
claimed in claim 3, wherein said. monomer ratio is se 
lected from the group consisting of 88/12, 8/2, 7/ 3, 6/4, 
and 4/ 6. 

5. The color photographic light-sensitive element as 
claimed in claim 1, wherein said copolymer is selected 
from the group consisting of a copolymer of vinyl alco 
hol and ethylvinyl ether, a copolymer of vinyl alcohol 
and propylvinyl ether, and a copolymer of vinyl alcohol 
and butylvinyl ether. 

6. The color photographic light-sensitive element as 
claimed in claim 1 wherein said coupler is selected from 
the group consisting of 4-benzoylacetamido-N-butyl-N 
octylbenzamide, 1 - hydroxy-4-chloro-N-dodecyl-2-naph 
thamide, and 1-(2,4,6-trichlorophenyl) - 3 ~ [3-(N-butyl 
tetradecaneamido)-propanamide]pyrraZolidone~5-one. 

7. The color photographic light-sensitive element as 
claimed in claim 1 wherein said polymer is incorporated 
in said silver halide photographic emulsion layer and at 
a level of from about 1 to about 15% by Weight based 
on the weight of the emulsion for said copolymer of 
vinyl alcohol and vinyl pyrrolidone, at a level of from 
about 1 to about 10% by weight based on the weight of 
the emulsion for the partially saponi?ed polyvinyl alco 
hol, and at a level from about 1 to about 15% by weight 
based on the weight of the emulsion for the copolymer 
of vinyl alcohol and vinyl ether. 

8. The color photographic light-sensitive element as 
claimed in claim 1, wherein said polymer is incorporated 
in a layer contiguous to said silver halide photographic 
emulsion layer at a level of up to 50% by weight based 
on the weight of the emulsion. 

9. The color photographic light-sensitive element of 
claim 1, wherein the ratio of x to y in said copolymer 
of vinyl alcohol and vinyl pyrrolidone ranges from 90/ 10 
to 80/20 and wherein the ratio of x to y in said partially 
saponi?ed polyvinyl alcohol ranges from 90/ 10 to 80/ 20. 

10. The color photographic light-sensitive element of 
claim 1, wherein said emulsion layer containing said oil 
soluble coupler contains an oily-solvent having a high 
boiling point. 

11. The color photographic light~sensitive element of 
claim 10, wherein said oily-solvent is dibutylphthalate, or 
tricresylphosphate. 
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