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3,312,549 RECEIVING SHEET for PioToGRAPHIC DYES 
Wilho M. Saminen and John H. Wan Campen, Rochester, 

N.Y., assignors to Eastman Kodak Company, Roches 
ter, N.Y., a corporation of New Jersey 

Filed Dec. 12, 1962, Ser. No. 244,103 
17 Clairas. (C. 96-29) 

The present application concerns the photographic art. 
More particularly, the present invention concerns receiv 
ing sheets for photographic dyes, and preferably, receiv 
ing sheets for use in photographic color diffusion transfer 
processes. 

Photographic color diffusion transfer systems for trans 
ferring dye images to receiving sheets are well known in 
the art. Conventional film supports such as cellulose 
acetate and the like have been utilized for receiving Such 
transferred dye images. Less costly paper supports, such 
as baryta-coated paper, have also been utilized. How 
ever, such paper supports are not entirely satisfactory be 
cause of support staining by processing solution compo 
nents, surface roughness, nonuniform penetration by proc 
essing solutions, low color density, mottled color images 
and other undesirable features. 

Accordingly, it is an object of this invention to pro 
vide a new sheet for receiving photographic dyes. 

It is another object of this invention to provide a novel 
receiving sheet for photographic dyes particularly adapted 
for use in photographic color diffusion transfer processes. 

It is another object of this invention to provide a novel 
receiving sheet for photographic dyes that results in high 
Da color transfer images when utilized in photographic 
color diffusion transfer processes. 

It is likewise an object of this invention to provide a 
novel sheet for receiving photographic acid dye images 
suitable for use with photographic color diffusion transfer 
processes. - 

It is also an object of this invention to provide a new 
receiving sheet for receiving dye developer images re 
Sulting from photographic color diffusion transfer proc 
CSSCS. - 

These and other objects of the invention are accom 
plished with receiving sheets for photographic dyes com 
prising a paper support having thereon a polyethylene 
coating, and coated thereover a coating of a mordant for 
dyes in a hydrophilic organic colloid. 
The paper support can be any of the conventional high 

alpha-cellulose supports including those prepared from 
cotton, linen and wood (e.g., sulfate and sulfite pulped), 
and which supports are typically about 5 to 60 lbs. per 
1000 square feet papers. 

In accordance with the invention, polyethylene is coat 
ed over the paper Support as a sublayer for conventional 
mordanting compositions. The polyethylene layer is 
typically about 3 to 5 mils in thickness. A wide variety 
of normally solid, resinous polyethylenes can be utilized 
as the polyethylene layer of the invention. Such poly 
ethylenes are well known in commerce and generally have 
average molecular weights of at least 15,000 and more 
generally 20,000. 
The polyethylene layer is preferably treated on its sur 

face to facilitate the adherence of hydrophilic organic 
colloidal substrates containing the mordant. Typical sur 
face treatments for polyethylene include treatments with 
a flame, the use of oxidizing agents such as nitric acid, 
Sodium hypochlorate, hydrogen peroxide, sulfuric acid 
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and potassium chromate, electron bombardment, radia 
tion by ultraviolet light, etc. 
We prefer to treat the surface of the polyethylene 

utilized in our receiving sheets by electron bombardment. 
A corona discharge can be used to obtain the high level 
of electron bombardment utilized in treating the present 
polyethylene surfaces and can be obtained by varying the 
electrical conditions with respect to frequency, voltage, 
number of electrodes, and similar variables. Apparatus 
disclosed in Rothacker patents, U.S. 2,864,755 and 
2,864,756, can be utilized. The level of electron bom 
bardment can be measured by the contact angle obtained 
when a drop of distilled water is placed on a level sample 
of the polyethylene coating. By projecting the image of 
the drop and sample on a suitable screen, and measuring 
the angle of a line tangent to the drop image at the point 
the drop touches the polyethylene sample, a contact angle 
is obtained which can be measured and utilized to deter 
mine the degree of electron bombardment. Generally, 
untreated polyethylene-coated paper gives a contact angle 
of about 90. We prefer that this contact angle for the 
polyethylene coatings utilized in the dye receiving sheets 
of the invention be between about 40 and 75. Such a 
technique of electron bombardment of polyethylene layers 
to make then more desirable subbing layers for hydro 
philic colloidal materials is described in copending ap 
plication, Alsup et al. U.S. Ser. No. 191,711, filed May 
2, 1962, now abandoned. 

Reference is also made to Traver, U.S. Patent 3,018,189 
for methods for treating the surface of polyethylene with 
electrostatic discharges to change the surface properties 
of the polyethylene with respect to adhesion of materials 
coated thereon. 
Over the polyethylene coatings of the present receiving 

sheets are coated mordanting compositions. A wide va 
riety of conventional mordants in hydrophilic organic col 
loids can be utilized. Typical hydrophilic colloidal ma 
terials useful as the substrate for dispersing the mordant 
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include gelatin and its water-soluble derivatives, polyvinyl 
alcohol and its water-soluble derivatives and copolymers, 
polyacrylamide, imidized polyacrylamide, water-soluble 
cellulose derivatives such as ethanolamine cellulose ace 
tate, and related water-soluble film-forming materials that 
form water-permeable coatings. 
A Wide variety of mordants for photographic dyes can 

be utilized in the present invention. Such materials are 
Well known to those skilled in the art. Mordants that are 
opposite in charge to the dye being mordanted are utilized 
in accordance with usual practice. As most of the useful 
photographic dyes have acidic properties, we more gen 
erally utilize cationic mordants. Typical mordants are 
organic quaternary phosphonium salts, organic ternary 
Sulfonium salts and organic quaternary ammonium salts. 
Suitable mordants include polymers of amino guanidine 
derivatives of vinyl methyl ketone described in Minsk, 
U.S. Patent 2,882,156. Other suitable mordants include 
the 2-vinyl pyridine polymer metho-p-toluene Sulfonate, 
poly 4-vinylpyridine, thorium salts and similar compounds 
described in Sprague et al., U.S. Patent 2,484,430. 
A particularly useful class of mordanting compositions 

is disclosed in copending Bush application, U.S. Ser. No. 
211,094, filed July 19, 1962, now U.S. Patent 3,271,147. 
The Bush mordanting compositions comprise at least one 
hydrophilic organic colloid containing a finely-divided 
uniform dispersion of particles of a salt of an organic 
acidic composition containing free acid moieties and a 
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cationic, nonpolymeric, organic dye mordant for acid 
dyes. Generally, the salts in such dispersions are in 
particles less than about 30 microns in diameter. In pre 
paring the Bush mordanting compositions containing such 
salts or coacervates, any of the conventional cationic 
mordant compounds, either water-soluble or water-in 
soluble, are combined with an organic acidic composition 
(e.g., having free acid groups such as carboxy and sul 
fonic acid groups) including gelatin that has been re 
acted with an ox-haloacetic acid or acylated with a di 
carboxylic acid such as phthalic, malonic, succinic, maleic, 
glutaric, Suberic, and the like acids. Other organic acidic 
compositions include polymers containing such moieties 
aS 

-CEI-CH 

o 66 oH. 
long-chain fatty acids such as stearic acid and other 
ballasted compounds containing a carboxylic acid moiety 
Such as di-n-amylphenoxybutyric acid, long-chain alkyl 
sulfates and sulfonates and the like organic acidic com 
pounds. We prefer to utilize acylated gelatin for pre 
paring the mordant salts of the invention wherein the di 
carboxylic acid has the formula 

O (-(Y)-loh 
wherein Y is a divalent hydrocarbon radical such as 
phenylene and alkylene having 1 to 10 carbon atoms. 
The preparation of such acylated gelatin compositions is 
disclosed in Yutzy 'et al., U.S. Patent 2,525,753. The 
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organic acid composition is sufficiently ballasted to render 
the resulting salt hydrophobic in the protective hydro 
philic colloid in which it is dispersed. 

Basic or cationic, nonpolymeric mordant compounds 
useful in preparing the dye mordanting compositions of 
the Bush application included quaternary ammonium and 
phosphonium, and ternary sulfonic compositions in which 
there is linked to the N, P or Sonium atom at least one 
hydrophobic ballast group, such as long-chain alkyl or 
Substituted alkyl groups. The onium atom can be part 
of an open-chain or of a heterocyclic ring and there can 
be more than one onium ring in the molecule. When 
referring to the nonpolymeric nature of the mordant 
compounds of such mordanting compositions, we mean 
that the cationic or the basic mordant does not have reg 
ularly occurring units containing the cationic group be 
yond the dimer structures. However, the ballast group 
attached to the quaternary or ternary atom of the cation 
group can contain repeating groups such as tetraethoxy, 
polymethylene, etc. 

Another useful class of mordanting compositions that 
can be coated over the polyethylene-coated paper supports 
of the invention comprises at least one hydrophilic organic 
colloid containing a finely-divided uniform dispersion 
of droplets or globules of a high-boiling water-immiscible 
organic solvent in which is dissolved a high concentration 
of a cationic nonpolymeric organic dye-mordanting com 
pound for acid dyes. The droplets of the water-immis 
cible solvent are typically prepared to be less than 5 mi 
crons in size, and more generally in the range of .5 to 5 
microns in size. Such mordanting compositions are dis 
closed in Knechel et al., copending application, U.S. Ser. 
No. 211,095, filed July 19, 1962, now U.S. Patent 3,271 
148. 
The cationic, nonpolymeric organic mordant com 

pounds useful in the mordanting compositions described 
in the Knechel et al. application are of the type that are 
capable of entering into salt-forming reactions, e.g., qua 
ternary ammonium group, and at least one hydrophobic 
group, which prevents wandering of a long-chain aliphatic 
group such as disclosed in the Bush application described 
above. 
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4. 
The solvent or carrier for the ionic nonpolymeric mor 

dant compound in the dispersed phase of the Knechel 
et al. mordanting compositions is a high-boiling water 
immiscible organic liquid having a boiling point above 
about 175° C. The high-boiling solvent can be used alone 
in forming the dispersion, or it can be admixed with Some 
low-boiling organic solvent (e.g., boiling at least 25 C. 
below the boiling point of the high-boiling solvent) or a 
water-soluble oragnic solvent as an auxiliary solvent to 
facilitate the solution of the mordant material. Preferred 
ranges of proportions of high-boiling solvent to auxiliary 
solvent are 1/0 to 1/10 on a weight basis. Any of the 
high-boiling, water-immersible solvents described on page 
2, col. 2, and page 3, col. 1, of U.S. Patent 2,322,027 can 
be utilized. Particularly useful solvents are organic car 
boxylic acid esters and organic phosphate esters. 

Also, of course, any of the conventional mordanting 
materials can be dispersed directly in the hydrophilic or 
ganic colloid in accordance with usual practice to form 
suitable mordanting compositions. 
The receiving sheets of the invention can be utilized 

to receive and mordant a wide variety of photographic 
dyes, including dye images transferred directly to such 
receiving sheets in photographic color diffusion transfer 
processes. 
A typical diffusion transfer process in which the sub 

ject receiving sheets have particular utility are diffusion 
transfer processes utilizing dye developers (i.e., com 
pounds which contain in the same molecule both the 
chromophoric system of a dye and also a silver halide 
developing function) are released imagewise and diffuse 
to the receiving sheet which is superposed on the photo 
graphic element, such being disclosed in Rogers, U.S. 
Patents 2,774,668 and 2,983,606 and Land, U.S. Patent 
2,647,049. In such color diffusion transfer processes, 
the element comprises a plurality of photosensitive silver 
halide emulsions, each of the emulsions being selectively 
sensitized to different regions of the spectrum. A dye 
developer is contiguous to the silver halide in each of 
such emulsions. The photoelement is processed with an 
alkaline solution and the latent image is developed in the 
negative image areas with the dye developer, this de 
velopment immobilizing the dye developer in such nega 
tive image areas, and the dye developer in the unexposed 
areas diffuses to the surface imagewise and is mordanted 
in the receiving sheet to form a positive color image. 
When the receiving sheets of the invention having a mor 
danting composition coated on a polyethylene-coated 
paper are utilized, high-color densities are obtained in 
the Dax regions of the transferred images. Also, low 
color densities in the Dmin regions of the transferred 
images result. 

Another useful photographic color diffusion transfer 
process that can be efficaciously carried out utilizing the 
receiving sheets of the invention is the process in which 
an element comprising a plurality of photosensitive sil 
Ver halide emulsions wherein each of the emulsions are 
selectively sensitized to different regions of the spectrum, 
and wherein contiguous to the silver halide of each of 
these emulsions is a nondiffusible photographic color 
coupler which on color development in a photographic 
alkaline Color developing solution containing a primary 
amino color developing agent forms a diffusible acid dye. 
This dye then diffuses imagewise and is transferred to 
the receiving sheet transposed on the photoelement. If 
conventional negative-type silver halide emulsions are 
utilized, a negative color image results. If direct-positive 
silver halide emulsions, such as those having silver halide 
grains with substantial internal sensitivity, are utilized, a 
direct-positive color image results. Such color diffusion 
transfer processes are disclosed in British Patent 840,731 
and copending Whitmore et al. application U.S. Ser. No. 
222,105, filed Sept. 7, 1962, now U.S. Patent 3,227,550. 

75 The dye-releasing couplers used in the photographic ele 
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ments of such processes are initially nondiffusing in the 
layers of the element but form dyes diffusible in the 
layers of the element on reaction with oxidation product 
of aromatic primary amino silver halide photographic 
color developing agents. Such couplers include those 
having the formulas: 

DYE-LINK-(COUP-BALL) 
and 

BALL-LINK-(COUP-SOL) 
wherein: 

(1) DYE is a dye radical containing an acidic solubi 
lizing radical; 

(2) LINK is a connecting or linkage radical Such as 
aZO (-N=N-), azoxy 

O 

mercuri (-Hg-), oxy (-O-), alkylidene (includes 
both >CH- and =CH-), monothio (-S-), or 
dithio (-S-S-); 

(3) COUP is a photographic color coupler radical 
such as a 5-pyrazolone coupler radical, a phenolic coupler 
radical or an open-chain ketomethylene coupler radical, 
the coupler radical being substituted in the coupling posi 
tion with the connecting or linkage radical; 

(4) BALL is a photographically inert organic radical 
of such molecular size and configuration as to render the 
coupler nondiffusing in the element in the alkaline color 
developing solution; 

(5) SOL is either a hydrogen atom or an acidic 
solubilizing group when the color developing agent con 
tains an acidic solubilizing radical, SOL always being an 
acidic solubilizing radical when the color developing 
agent is free of an acidic solubilizing group; and 

(6) n is an integer of 1 or 2 when LINK is an alkyl 
idene radical, and n is always 1 when LINK is one of the 
other aforementioned connecting radicals, namely, azo, 
azoxy, mercuri, oxy, monothio, or dithio. 

Likewise, other photographic diffusion transfer proc 
esses wherein dyes derived from such couplers can be 
utilized in the present process such as disclosed in Wil 
liams et al. copending application, U.S. Ser. No. 780,710, 
filed Dec. 16, 1958 now abandoned, and Belgian Patent 
No. 585,686. When the polyethylene-coated receiving 
sheets of the invention are utilized to receive the acid 
dye images resulting from such processes, good uni 
formity of dye images, as well as high Dmia and low Dmin 
of the dye images results. 
FIG. 1 of the drawings illustrates a receiving sheet 

for photographic dyes of the invention. On paper Sup 
port 1) is coated polyethylene layer 11, over which is 
coated layer 12 comprising a mordant for dyes in a 
hydrophilic organic colloid. 

FIG. 2 of the drawings illustrates another typical re 
ceiving sheet for photographic dyes of the invention. 
Paper support 2 has coated on one side polyethylene 
layer 20 and on the other baryta layer 22 (barium sul 
fate particles, e.g., .5 to 1 micron, dispersed in gelatin). 
Over baryta layer 22 is coated polyethylene layer 23, 
over which is coated layer 24 comprising a mordant for 
dyes in a hydrophilic organic colloid. 
FIG. 3 of the drawings is a typical light-sensitive pho 

tographic element or color film that can be used in con 
junction with the receiving sheets of the invention to pre 
pare photographic dye images. In processing the element 
of FIG. 3, the light-sensitive element can be wetted with 
a photographic alkaline color developing solution contain 
ing an aromatic primary amino developing agent. The 
mordanting composition side of the receiving sheets of 
the invention are pressed in contact with the emulsion 
side of the light-sensitive element of FIG. 3 and an image 
transferred thereto. Thereafter, the receiving sheet can 
be stripped away from the light-sensitive element, leav 
ing a mordanted dye image in the receiving sheet. In 

O 

5 

20 

30 

40 

50 

6 
the light-sensitive element of FIG. 3, on support 30 is 
coated layer 31 comprising a red-sensitive silver halide 
emulsion containing a nondiffusible coupler that on color 
development forms a diffusible cyan dye. Over layer 31 
is coated interlayer 32. Over layer 32 is coated layer 33 
comprising a green-sensitive silver halide emulsion con 
taining a nondiffusible coupler that on color development 
forms a diffusible magenta dye. Over layer 33 is coated 
interlayer 34. Over layer 34 is coated layer 35 compris 
ing a blue-sensitive silver halide emulsion containing a 
nondiffusible coupler that on color development forms a 
diffusible yellow dye. Over layer 35 is coated top coat 
protective layer 36. 

FIG. 4 illustrates another typical light-sensitive pho 
tographic element or color film that can be utilized to 
produce dye images that can be transferred to the receiv 
ing sheets of the invention. The element illustrated by 
FIG. 4 can be utilized to prepare dye developer images 
of the type described above. In the photographic ele 
ment of FIG. 4, on support 40 is coated layer 41 con 
taining a cyan dye developer. Over layer 41 is coated 
layer 42 which is a red-sensitive silver halide emulsion 
layer. Over layer 42 is coated interlayer 43. Over layer 
43 is coated layer 44 comprising a magenta dye devel 
oper. Over layer 44 is coated layer 45 comprising a 
green-sensitive silver halide emulsion. Over layer 45 is 
coated interlayer 46. Over layer 46 is coated layer 47 
containing a yellow dye developer. Over layer 47 is 
coated layer 48 comprising a blue-sensitive silver halide 
emulsion. Over layer 48 is coated layer 49 comprising a 
colorless, water-insoluble hydroquinone. 
The invention is illustrated by the following examples 

of preferred embodiments thereof. 
EXAMPLE 1. 

A sheet for receiving photographic dyes of the type 
illustrated by FIG. 2 of the drawings was prepared. A 
baryta-coated support of paper stock about 10 lbs. per 
1000 square feet was extrusion-coated on the baryta side 
with electron bombarded polyethylene containing titanium 
oxide pigment at a coverage of 6 lbs. of polyethylene 
per 1000 square feet. The other or back side of the 
paper support was coated with clear polyethylene at a 
coverage of 2 lbs. of polyethylene per 1000 square feet. 
The contact angle of the surface of the electron bom 
barded polyethylene layer measured with water drops was 
about 50. The polyethylene was plastic grade solid poly 
ethylene having an average molecular weight greater than 
15,000. Over the electron bombarded polyethylene was 
coated a mordanting composition containing a coarcer 
vate or salt prepared from the mordant, N-cetyl-N-ethyl 
morpholinium ethosulfate and phthaloylated gelatin at a 
coverage of 200 mg. per square foot of mordant, 750 mg. 
per square foot of phthaloylated gelatin and 75 mg. per 
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square foot of bone gelatin. The mordanting composi 
tion was prepared as follows: 

Solution A was made by dissolving 1.0 g. of the mor 
dant compound in 5 ml. of water, and 3 ml. of isopropyl 
alcohol. Solution B was made by adding 0.25 ml. of 
the gelatin hardener, bis-2,3-epoxypropoxydiethyl ether, 
to 35 ml. of 15% aqueous 7% phthaloylated gelatin solu 
tion (made by reacting 7 parts by weight phthalic anhy 
dride with 100 parts by weight with bone gelatin). 
Thereafter, to stirred Solution B, Solution. A was added 
in a thin stream at 85 F. The resultant mordanting dis 
persion contained particles that were substantially 2 to 10 
microns in diameter. 

Several sheets for receiving photographic dyes of the 
type described above were prepared and utilized to re 
ceive dye images resulting from the processing of a multi 
color photographic element described in more detail 
below in a diffusion transfer process. For comparative 
purposes, several conventional baryta-coated receiving 
sheets containing no polyethylene coatings as supports for 
the mordanting composition were prepared. The color 



3,312,549 
exy 

f 
photographic film utilized to produce the color images on 
the test receiving sheets had substantially the structure 
as shown in FIG.3 of the drawings. The color photo 
graphic film had the following layers coated on a cellulose 
acetate film support. 

(1) Red-sensitive layer (e.g., layer No. 31, FIG. 3).- 
To one mole of a melted, internal image, direct-positive, 
gelatino-silver bromoiodide emulsion of the type de 
scribed in Davey et al., U.S. Patent 2,592,250 that had 
been red-sensitized, was added 108 g. of the cyan cou 
pler, 1 - hydroxy-4-(3-octadecylcarbamylphenylthio)-N- 
ethyl-3,5-dicarboxy-2-naphthanilide, in 2500 ml. of wa 
ter and enough photographic gelatin to make a total of 
139 g. per mole of silver halide. This solution was then 
coated so as to obtain 193 mg. per square foot of gelatin, 
150 mg. per square foot of coupler, and 150 mg. per 
square foot of silver. 

(2) Interlayer (e.g., layer No. 32, FIG. 3).--To 4540 
g. of a 10% photographic gelatin solution was added 250 
g. of the anti-oxidant, 2-octadecyl-4-sulfohydroquinone 
potassium salt, in 5000 ml. of hot water. This was coated 
to obtain 91 mg. per square foot of gelatin and 50 mg. 
per square foot of the antioxidant. 

(3) Green-sensitive layer (e.g., layer No. 33, FIG. 
3).--To one mole of a melted, internal image, direct-posi 
tive emulsion of the type described in Davey et al., U.S. 
Patent 2,592,250, that had been green-sensitized, was 
added 81 g. of the magenta coupler, 1-(4-sulfophenyl)- 
3-(4-sulfoanilino)-4-(2-hydroxy - 4 - pentadecylphenyl 
azo)-5-pyrazolone dipotassium salt, in 3000 ml. of water 
and enough photographic gelatin to have a total of 162 g. 
per mole of silverhalide. This solution was coated so as to 
obtain 180 mg. per square foot of gelatin, 90 mg. per 
square foot of coupler, and 120 mg. per square foot of 
silver. 

(4) Interlayer (e.g., layer No. 34, FIG. 3). To 4540 
g. of 10% photographic gelatin solution was added 250 g. 
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dium salt in 5000 m. of water. This solution was coated 
to obtain 91 mg. per square foot of gelatin and 50 mg. 
per square foot of the ultraviolet absorbing compound. 
The samples of the photographic color film were ex 

posed in an Eastman Ib sensitometer using a multicolor 
step wedge and then soaked for 10 second and 30 second 
intervals in color Developer A described below. Similar 
ly, the various prepared receiving sheets were soaked in 
the color developer for 10 second and 30 second intervals. 
Then the receiving sheets and the color photographic films 
were sandwiched together for about 5 minutes at 80° F., 
the emulsion side of the film being pressed against the 
layer of mordanting composition of the receiving sheet. 
Also, samples of the receiving sheets that were not dipped 
in the developer were similarly sandwiched together with 
the samples of the photographic color film that had been 
dipped in the developer. Color Developer A had the 
following composition: 

Color Developer A 
Ascorbic acid --------------------------- g-- 0.4 
4-amino-N-ethyl-N-((3-hydroxyethyl)aniline -g- 10.0 
Benzotriazole --------------------------- g-- 0.1 
4-((3-methylsulfonamidoethyl)phenyl 

hydrazine hydrochloride ---------------- g-- 0.3 
Sodium hydroxide ------------------------ g-- 14.0 
Water --------------------------------- m 300.0 

(The developer ingredients were dissolved in the water, 
then the whole added to 700 g. of a 4% aqueous solution 
of alkali-soluble carboxymethylcellulose.) 

After 5 minutes, the receiving sheet was stripped away 
from the color photographic film or negative and the 
densities of the three color components of the transferred 
image dyes in each of the receiving sheets was determined 
in the Dmax and Dmi areas. Table below summarizes 
the result of this data. 

TABLE I 

Dinax Din ia 
Receiving Sheet Support for 

Mordant 
Red Green Blue Red Green Blue 

A. Polyethylene-coated paper support 
(negative dipped in developer 
80 sec.)-------------------------- 2.20 2.56 1.81 .17 19 26 

B. Polyethylene-coated paper sup 
port (negative and receiver 
dipped in developer 10 Sec.).------ 2.43 2.70 2.05 .7 19 .29 

C. Baryta-coated paper support (leg 
ative dipped in developer 30 
Sec.)----------------------------- 1.9 1. 14 1.15 .5 7 .19 

D. Baryta-coated paper support (neg 
ative and receiver dipped in de 
veloper 10 Sec.).----------------- 180 2.03 .62 .24 27 3. 

of the antioxidant used in layer 2 (layer No. 32, FIG. 
3) in 5000 ml. of hot water and 4.0 g. of yellow Carey 
Lea silver as a dispersion. This solution was then coated 
to obtain 91 mg. per square foot of gelatin, 50 mg. per 
square foot of antioxidant, and 8 mg. per square foot 
of Carey Lea silver. 

(5) Blue-sensitive layer (e.g., layer No. 35, FIG. 3).-- 
To one mole of a melted, internal image, direct-positive 
emulsion of the type described in Davey et al., U.S. Patent 
2,592,250, that was inherently blue light-sensitive, was 
added 144 g. of the yellow coupler, oz-pivalyl-a-(3-octa 
decylcarbamylphenylthio) -- 4-sulfoacetanilide potassium 
salt, that had been dissolved in 750 ml. of ethyl alcohol 
and 3000 ml. of water and enough photographic gelatin 
to have a total of 118 g. per mole of silver halide. This 
solution was coated so as to obtain 161 mg. per square 
foot of gelatin, 200 mg. per square foot of coupler, and 
150 mg. per square foot of silver. 

(6) Topcoat layer (e.g., layer No. 36, FIG. 3).--To 
4540 g. of a 10% photographic gelatin solution was added 
250 g. of ultraviolet absorbing compound, 5-(4-methoxy 
3-sulfo)benzylidene-2-phenylimino-3-octylthiazolidone so 
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As can be observed from the data set out in Table I, 
substantially higher densities of color in the Dax areas 
resulted when the receiving sheets were the polyethylene 
coated paper supports of the invention, the baryta-coated 
paper Supports having dye images thereon of substantially 
less density in the Dimax image areas. Also, the trans 
ferred images on the polyethylene-coated paper supports 
had good uniformity while those on the baryta-coated 
paper supports were non-uniform. Further, the baryta 
coated paper that was dipped in the developer with the 
photographic color film was badly stained, such staining 
not being present in the polyethylene-coated paper sup 
ports. 

EXAMPLE 2 

A mordanting composition was coated on the polyethyl 
ene-coated Support described in Example 1. The mor 
danting composition was similar to that described in 
Example 1, except that a coacervate or salt of two mor 
danting materials, namely, tridodecylmethylammonium 
p-toluenesulfonate and N-cetyl-N-ethyl morpholinium 
ethosulfate with the phthaloylated gelatin were utilized. 
Also, pig gelatin was used in lieu of bone gelatin. The 
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mordanting composition was coated on the electron bom- developer, 5,8-dihydroxy - 1,4-bis (6-hydroquinonyl-o- 
barded polyethylene to give 200 mg. per square foot of methyl)ethylaminoanthraquinone, dissolved in a mix 
the N-cetyl-N-ethyl morpholinium ethosulfate, 30 mg. per ture of N-n-butylacetanilide and 4-methylcyclohexanone, 
square foot of the tridodecyl methyl ammonium p-toluene were dispersed and the mixture passed through a colloidal 
sulfonate, 862 mg. per square foot of the phthaloylated 5 mill several times, coated and dried, so as to volatilize the 
gelatin, and 129 mg. per square foot of the pig gelatin. 4-methylcyclohexanone. 
The color photographic negative element described in (2) Red-sensitive emulsion layer (e.g., layer No. 42, 
detail in Example 1 was dipped for 10 seconds in the FIG. 4).-A developing-out negative gelatino-silver bro 
developer described in Example 1 and then sandwiched moiodide emulsion sensitized to red light was coated. 
in contact with the prepared polyethylene-coated paper 10 (3) Interlayer (e.g., layer No. 43, FIG. 4).-This is 
mordanting compositions of the invention for 10 second a gelatin layer. 
intervals at 80° F. for about 5 minutes. Another sample (4) Magenta dye developer layer (e.g. layer No. 44, 
of the polyethylene-coated paper receiving sheet was FIG. 4).- This layer is similar to the cyan dye developer 
dipped in the color developer for 10 seconds before sand- layer except that the magenta dye developer, 2p-(2,5'- 
wiching with the color photographic film. The film was 5 dihydroxyphenethyl) - phenylazo - 4 - n - propoxy-1- 
exposed in an Eastman Ib sensitometer using a multicolor naphthol, was utilized in lieu of the cyan dye developer. 
step wedge prior to processing as described. Table II (5) Green-sensitive emulsion layer (e.g., layer No. 45, 
below summarizes the results of the color densities in the FIG. 4). This layer is similar to the red sensitive gelatino 
Dax and Dmi areas for the dyes transferred imagewise silver bromoiodide emulsion layer except that it is sensi 
to the polyethylene-coated paper receiving sheets of the 20 tized to green light. 
invention. (6) Interlayer (e.g., layer No. 46, FIG. 4)-This 

TABLE II 

Dmar Dmin 
Receiving Sheet Support for 

Mordant 

A. Polyethylene-coated paper sup 
port (negative dipped in de 
veloper 10 Sec.).------------------ 2.26 2.48 1.76 .18 .19 .25 

B. Polyethylene-coated paper sup- - 
port (negative and receiver 
dipped in developer 10 Sec.)...... 2.52 2.79 2.9 . 16 23 

Similar results are obtained when the mordanting com- layer is a gelatin interlayer similar to the other interlayer 
position is prepared by dissolving the mordant in an or- of the present element. 
ganic solvent and dispersing the organic solvent in finely- (7) Yellow dye developer layer (e.g., layer No. 47, 
divided droplets in the hydrophilic colloidal substrate. A FIG. 4).-An aqueous gelatin solution containing the yel 
typical example of such a mordanting composition can be 45 low dye developer, 1-phenyl-3-N-n-hexylcarboxamido-4- 
prepared by dissolving a 0.5 g. portion of the mordant, p-(2',5' - dihydroxyphenethyl)phenylaZo-5-pyrazolone, 
N,N-dimethyl-N-((3-hydroxyethyl)-N-(y-stearamidopro- dissolved in dietetrahydrofurfuryl adipate and ethylene 
pyl) ammonium dihydrogen phosphoate, in 0.5 cc. of di-n- glycol monobenzyl ether, the mixture passed through a 
butyl phthalate and 3 cc. of ethanol. The resulting solu- colloidal mill several times, the resulting dispersion chilled 
tion is emulsified by mixing with 22 cc. of 10% aqueous 50 to set, washed to remove ethylene glycol monobenzyl 
gelatin containing 2 cc. of a 5% aqueous solution of the ether and thereafter coated and dried. 
surfactant, sodium diisopropylnaphthalene sulfonate. The (8) Blue-sensitive emulsion layer (e.g., layer No. 48, 
resulting oil-in-water emulsion is then passed through a FIG. 4).-A developing-out negative gelatino-silver 
colloid mill so that the droplets of solvent are about 2 bromoiodide emulsion layer that was inherently sensitive 
microns in size. The resulting mordanting composition 55 to blue light was coated. 
can be coated on the electron bombarded polyethylene. (9) Hydroquinone derivative layer (e.g., Layer No. 49, 

EXAMPLE 3 FIG. 4).-Gelatin at a coverage of 120 mg. per square 
foot and 4'-methylphenylhydroquinone at a coverage of 
40 mg. per Square foot was coated. 

60 Several samples of the above-described color photo 
graphic film were exposed in an Eastman b sensitometer 
using a multicolor step wedge, and then processed by 
wetting with an aqueous solution containing 3.5% of high 
viscosity hydroxyethyl cellulose, 4% sodium hydroxide, 
2% benzotriazole and 2% of 1-phenethyl-2-picolinium 
bromide with the above-described receiving sheets in con 

A receiving sheet for photographic dyes of the type set 
out in FIG. 2 and described in Example 1 was prepared, 
except that the mordanting composition was a coating of 
polyvinyloxymethyl methyl morpholinium p-toluene sul 
fonate at a coverage of 200 mg. per square foot and poly 
vinyl alcohol at a coverage of 500 mg. per square foot. 
For comparative purposes, the same mordanting com- 65 
position was coated on a conventional cellulose acetate 
film support. These two receiving sheets were then uti 
lized to receive the dye images produced in a photo- tact therewith. After about 2 minutes at 72 F., the 
graphic color diffusion transfer process. The photo- color negatives and the receiving sheets were stripped 
graphic color film or negative utilized had substantially to apart and the densities in the Dimax and Dmin areas of the 
the structure of FIG. 4 of the drawings and comprised transferred color images were determined. Table III be 
the following layers coated on a cellulose acetate film low summarizes comparative data with respect to Da 
Support: and Dmin for the receiving sheet having the polyethylene 

(1) Cyan dye developer layer (e.g., layer No. 41, FIG. coated paper support of the invention with the receiving 
4)-An aqueous gelatin solution containing the cyan dye 75 sheet containing a cellulose acetate support. 
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TABLE III 

Dmax Dmin 
Receiving Sheet Support for 

Mordant 
Red Green Blue Red Green Blue 

A. Cellulose acetate support.---------- 1.00 1.02 6 .13 5 19 
B. Polyethylene-coated paper sup 

port----------------------------- 122 1, 46 O 12 9 

As can be observed from the data set out in Table III, 
substantially improved Dima color densities of the trans 
ferred dye images resulted from the polyethylene-coated 
paper mordanting receiving sheets of the invention as 
compared to a receiving sheet having a conventional cel 
lulose acetate film support. 

EXAMPLE 4. 

A receiving sheet for photographic dyes of the type 
illustrated by FIG. 2 of the drawings and described in 
Example 1 was prepared except that the following mor 
danting composition was coated over the electron bom 
barded polyethylene layer of the receiving sheet support 
in lieu of the one described in Example 1: 
Bone gelatin ----------------------------g-- 2.5 
Poly-4-vinylpyridine dissolved in 2.5 cc. glacial 

acetic acid ----------------------------g-- 2.5 
Phenylmercaptotetrazole ------------------g-- 0.1 
10% formaldehyde Solution --------------- g-- 0.25 
Distilled Water --------------------------cc 100.0 

The above mordanting composition was coated to give 
approximately 300 mg. gelatin and 300 mg. of the poly-4- 
vinylpyridine mordant per square foot. The resulting 
receiving sheet was compared with a conventional baryta 
coated paper receiving sheet containing the same mordant 
ing composition. The color film described in Example 3 
was procesed as described in Example 3 using the receiv 
ing sheets described in this example. Table IV below 
summarizes the results of the sensitomeric data with re 
spect to color density in the Dimax and Dmin areas of the 
transferred color dye images. 
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ing a paper support having thereon a polyethylene coat 
ing, and having coated thereon a mordanting composi 
tion comprising a hydrophilic organic colloid containing 
substantially uniformly dispersed therein finely-divided 
particles of a hydrophobic salt of gelatin acylated with a 
dicarboxylic acid having the formula 

O O 

EO 5-(Y)-oh 
wherein Y is a divalent hydrocarbon radical having 1 to 
10 carbon atoms and a nonpolymeric organic cationic 
mordant for acid dyes selected from the group consist 
ing of quaternary ammonium mordants, quaternary phos 
phonium mordants and ternary sulfonium mordants. 

3. A receiving sheet for photographic dyes comprising 
a paper support having thereon a polyethylene coating, 
and having coated thereon a mordainting composition 
comprising a hydrophilic organic colloid containing Sub 
stantially uniformly dispersed therein finely-divided 
droplets of a water-immiscible organic solvent boiling 
above about 175 C., said organic solvent containing 
dissolved therein a nonpolymeric organic cationic mordant 
for acid dyes selected from the group consisting of 
quaternary ammonium mordants, qulaternary phosphoni 
um mordants and tenary Sulfonium mordants. 

4. A receiving sheet as described in claim 2 wherein 
the polyethylene coating has been electron bombarded. 

5. A receiving sheet as described in claim 3 wherein 
the polyethylene coating has been electron bombarded. 

6. A sheet for photographic acid dyes comprising a 
paper support having thereon a polyethylene coating that 
has been electron bombarded, and having coated there 

Dmin 

Green Blue 

2. 27 

.23 29 

TABLE IV 

Dmax 
Receiving Sheet Support for 

Mordant 
Red Green Blue Red 

A. Baryta paper Support.------------- 1.59 35 1, 60 29 
B. Polyethylene-coated paper Sup 

port----------------------------- 2.02 1.93 2.06 9 

As can be observed from the data set out in Table IV, 
the receiving sheet prepared having the polyethylene 
coated paper support resulted in substantially improved 
color density in the Da areas for the transferred dye 
as compared to a conventional receiving sheet of the 
baryta-coated paper type. 
The present invention thus provides a useful class of 

receiving sheets for photographic dyes, and which re 
ceiving sheets have particular utility for receiving dyes in 
photographic color diffusion transfer processes. 
The invention has been described in considerable detail 

with particular reference to preferred embodiments there 
of, but it will be understood that variations and modifica 
tions can be effected within the spirit and scope of the 
invention as described hereinabove and as defined in the 
appended claims. 
We claim: 
1. A sheet for receiving photographic acid dyes corn 

prising a paper support having thereon a polyethylene 
coating, and coated thereover a coating of a cationic 
mordant for said dyes in a hydrophilic organic colloid. 

2. A receiving sheet for photographic dyes compris 

55 

60 

65 

70 

75 

Over a coating of a cationic mordant for dye developers 
in a hydrophilic organic colloid containing a mordanted 
multicolor image of dye developers, said dye developers 
being both photographic silver halide developing agents 
and dyes. 

7. A sheet for photographic acid dyes comprising a 
paper Support having thereon a polyethylene coating that 
has been electron bombarded, and having coated thereon 
a COating of a cationic mordant for acid dyes in a hydro 
philic Organic colloid containing a mordanted multicolor 
image of acid dyes, Said acid dyes being formed by re 
acting the Oxidation product of an aromatic primary 
amino Color developing agent in a photographic alkaline 
color developing solution with a photographic color 
coupler having a formula selected from the group consist 
ing of 

DYE-LINK-(COUP-BALL), 
and 

BALL-E INK-(COUP-SOL) 
wherein: 

(1) DYE is a dye radical exhibiting selective absorp 
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tion in the visible spectrum and containing an acidic 
solubilizing group; 

(2) LINK is a connecting radical selected from the 
group consisting of an azo radical, a mercuri radical, 
an oxy radical, an alkylidene radical, a monothio 
radical, a dithio radical and an azoxy radical; 

(3) COUP is a coupler radical selected from the group 
consisting of a 5-pyrazolone coupler radical, a phe 
nolic coupler radical and an open-chain ketomethyl 
ene coupler radical, said COUP being substituted in 
the coupling position with said LINK; 

(4) BALL is a photographically inert organic ballast 
ing radical of such molecular size and configuration 
as to render said couplers nondiffusible during de 
velopment in said alkaline color developing solution; 

(5) SOL is selected from the group consisting of a hy 
'drogen atom and an acidic solubilizing group when 
said color developing agent contains an acidic solu 
bilizing group, and SOL is an acidic solubilizing 
group when said color developing agent is free of 
an acidic solubilizing group; and 

(6) n is an integer of 1 to 2 when said LINK is an 
(alkylidene radical, and n is 1 when said LINK is a 
radical selected from the group consisting of an 
azo radical, a mercuri radical, an oxy radical, a 
monothio radical, a dithio radical and an azoxy 
radical. 

8. A sheet for receiving photographic dyes as described 
in claim 1 wherein the hydrophilic organic colloid com 
prises gelatin. 

9. A sheet for receiving photographic dyes as de 
scribed in claim 1 wherein the hydrophilic organic colloid 
comprises polyvinyl alcohol. 

10. A sheet for receiving photographic dyes, as de 
scribed in claim 1 wherein the polyethylene coating has 
been electron bombarded to provide a contact angle of 
its surface measured with water of from about 40° to 75°. 

11. A receiving sheet as described in claim 2 wherein 
the mordant comprises a salt of N-cetyl-N-ethyl mor 
pholinium ethosulfate and phthaloylated gelatin. 

12. A receiving sheet as described in claim 2 where 
in the mordant comprises a salt of N-cetyl-N-ethyl mor 
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14 
pholinium ethosulfate, tridodecyl methyl ammonium p 
toluene sulfonate and phthaloylated gelatin. 

13. A sheet for photographic dyes as described in claim 
6 wherein the mordant comprises poly 4-vinylpyridine. 

14. In the process of transferring photographically pro 
duced dye images to a mordanted receiving sheet, the im 
provement which comprises utilizing a receiving sheet 
comprising a paper support having thereon a polyethylene 
coating, and coated thereover a coating of a mordant 
for photographic dyes in a hydrophilic organic colloid. 

15. A sheet for receiving photographically produced. 
dye images comprising a paper support, having coated 
On One side of said paper support a polyethylene layer, 
and having coated on the other side of said paper sup 
port the following layers respectively from said paper 
Support: 

(1) a barayta layer, 
(2) an electron bombarded polyethylene layer, and 
(3) a layer of a hydrophilic organic colloid contain 

ing a cationic mordant for photographic dyes. 
16. A sheet for receiving photographic dyes as de 

scribed in claim 1 wherein the polyethylene contains a 
pigment. 

17. A sheet for receiving photographic dyes as de 
scribed in claim 1 wherein the polyethylene contains a 
titanium oxide pigment. 
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