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The present application is a continuation-in-part of 
our US. patent application Serial No. 29,562, now aban 
doned. 
The present invention relates to a process for brighten 

ing the white surface of papers provided with one or more 
surface coatings composed of materials which are not ' 
able to bind securely optical brightening agents, and more 
particularly relates to a process for brightening the white 
areas in photographic images by means of such agents 
whilst bleeding of the brightening agents from the pho 
tographic layers is inhibited. 

In the US. patent application Serial No. 739,211, ?led 
June 2, 1958, now US. Patent No. 3,047,390, is claimed 
a method of brightening the surface of a paper having at 
least one surface-coating containing a White pigment, 
wherein a water-insoluble macromolecular product, to 
which a substantially colorless blue-?uorescinig ultra-vio 
let absorbing compound hereinafter referred to as “Forighb 
ening agent” is bound, is added to or incorporated into 
the pigment surface-coating material and/ or the material 
forming at least one superposed coating. 
According to preferred embodiments of the method 

according to the said co-pending application by which the 
rinsing or bleeding of the brightening agents out of the 
layers to which they were added is completely inhibited, 
?nely divided Water-insoluble macromolecular products 
having a low degree of polymerization are treated with a 
solution or dispersion of a brightening agent which pos 
sesses a pronounced substantivity in respect of the mac 
romolecular prod-net used, and after ?ltration, the ?uo 
rescent mass obtained is \added to the material which is 
to form one or more covering layers on the paper sup 
port. As macromolecular products which in ?nely divid 
ed states are suitable for carrying out this method can be 
mentioned in particular: cellulose, polyesters, pol-yanmides 
and urea-formaldehyde resins. 

If the water-insoluble macromolecular products em 
ployed are carefully chosen, very favorable results are 
obtainable by the method according to the aforesaid 
pending application. In some cases, however, certain 
di?‘iculties are involved in bringing macromolecular prod 
ucts into a ?nely divided state. These dif?culties can be 
avoided for the greater part at least by applying the in 
vention the subject of the US. patent application Serial 
No. 14,200, ?led March 11, 1960, now abandoned, where 
in the water-insoluble macromolecular product used is 
in the form of an emulsion polylmer. 
Now we have found that by using an anionic ?uo 

rescent compound in conjunction with one or more of 
certain water-soluble polymers not only an intense ?uo 
rescence is caused and a :greater increase of brightness 
is attainable than is obtained when using the anionic ?uo 
rescent compound alone in optimum concentration, but 
the gain of ?uorescence is also maintained during the 
processing by the fact that the ?uorescent substance is 
bound to the Water-soluble polymer in a kind of addi 
tion compound, thus making the ?uorescent compound 
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2 
fast to diffusion, provided that the molecular weight of 
the polymer and/or the degree ‘of hardening applied to 
the layer containing the polymer are appropriately se 
lected. 
Thus the invention is of particular value as applied to 

the manufacture of photographic materials which are to 
be processed in wet state viz in the conventional aque 
ous processing \baths and which are to be viewed by re 
?ection. It may, however, be [applied to all kinds of 
paper materials; e.g. the surface of a paper having at 
least one surface-coating containing a white pigment, 
can be brightened by adding to or incorporating into at 
least one layer of the group consisting of the surface 
coating ‘which contains the white pigment and at least 
one superposed coating, an aqueous solution of an optical 
brightening agent and a water-soluble vinyl polymer as 
herein after de?ned. > 

As anionic ?uorescent compounds which are suitable 
for applying the method of our present invention we 
would particularly mention compounds of the class rep 
resented by the following general formula: 

Q,—NH NH-Q’ 

Zé >—O H=CH—< > 
R1 R1 

wherein: Q: (a) 
N 

Rrn/ “F 
N N 

I 
Rt 

wherein R3 and R4 (the same or different) each repre 
sent a hydrogen atom; a halogen atom e.g. chlorine or 
bromine; a hydroxyl group; an aryloxy group e. g. phenoxy, 
o-toloxy or p-sulphophenoxy; an alkoxy group e.g. me 
thoXy or ethoxy; a heterocyclic radical e.g. morpholinyl, 
piperidyl or \furfuryl; -a thioalkyl group e.g. thiomethyl or 
thioethyl; a thioaryl group e.g. thiophenyl or thiotolyl; a 
thioheterocyclic group e.g. thiobenzothiazyl; an amino 
group; an alkylamino group either substituted or not e.g. 
methylamino, ethyla-mino, propylamino, dimethylamino, 
diethylamino, dodecyclamino, cyclohexylamino, beta-hy 
droxyethylamino, di(bet1a - hydroxyethyl) - amino, beta 
sulphoethylamino or an larylalmino ‘group e.g. anilino, 0-, 
m- and p-sulphoanilino, o-, p- and p-chloro-anilino, o-, 
m- and p-anysilamino, o-, m- ‘and p-toluidino, o-, m 
and p-carboxy-anilino, hydroxyanilino, sulphnaphthyl 
amino, o-, m- and p-amino-anilino, or p~acetamido-an 
ilino; or (b) R5—CO——, wherein R5 represents an atom, 
group or radical within the above de?nition of R3 and R4, 
Q'=(a) 

m-H/Nj 
it. 

wherein R6 and R7 each represents an atom, group or 
radical within the de?nition of R3 and R4 in the above (a) 
de?nition of Q or (b) R8—-CO—, wherein R8 represents 
an atom, group or radical within the de?nition of R3 and 
R4 in the above (a) de?nition of Q; R; and R2 each rep 
resents a water-solubilizing group e.g. a sulpho group or 
a carboxyl group or salts formed by said groups, e.g. 
amine salts, alkali metal salts or alkaline earth metal 
salts e.g. barium or calcium salts. Alternatively R1 and 
R2 may represent hydrogen provided there is at least one 
group R3, R4, R5, R6, R7 or R8 which is anionic. 
Compounds within this class are disclosed in US. Pat 
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ent 2,778,827, inter alia, to which reference may be had, 
if desired. 
As water-soluble polymers suitable for use according to 

the present invention are mentioned polyvinyl pyrrolidone, 
polyvinyl-Z-oxazolidone and the copolymer of vinyl pyr 
rolidone and vinyl acetate having preferably a ratio of 
vinyl pyrrolidone to vinyl acetate units of at least 60:40. 
When polyvinyl alcohol is used as the water-soluble poly 
mer of this invention, the results obtained are substantially 
less satisfactory than with the polymers just mentioned. 
The ?uorescent compound and the water-soluble poly~ 

mer may be applied to or incorporated in paper itself, 
and/or baryta layer, a protective layer or some other 
auxiliary layer which may be present; in the case of a light 
sensitive material, the said ?uorescent and polymer com 
ponents may be added to the silver halide emulsion layer 
itself, or to any auxiliary layer if desired. The said com 
ponents may, of course, be added to a substance or sub 
stances before forming a layer therefrom, e.'g. they may 
be added to a constituent or constituents of one or more 
layers of a photographic material. We would emphasize 
that it is not essential for the ?uorescent compounds and 
the polymer to be present in one and the same layer. 
They may be added to or incorporated in different water 
permeable layers. It is even possible to incorporate this 
polymer into the photographic material or to apply it 
thereon as a coating and to add the ?uorescent compound 
to a processing bath such as a developing bath, a stop 
bath and/ or a ?xing bath. We found that when a photo 
graphic paper was prepared with the ?uorescent compound 
and the polymer in different water-permeable layers and 
the ?uorescent compound diffused out of its layer during 
a rinsing step, it diffused into the layer containing the 
polymer and became bound by the polymer to a kind of 
diffusion-fast addition compound. 

Favorable results as to enhancing the optical brighten 
ing activity of the ?uorescent compound can be attained 
with vinyl polymers with a molecular weight from 5,000 
until 450,000; the best results, however, are attained with 
water-soluble vinyl polymers having a molecular weight 
between 50,000 and 250,000. 

In general, suitable amounts of vinyl polymer are be 
tween 0.1 g. and 4 g. per sq. m. of paper. The amount 
of ?uorescent compound added may in general be between 
2 mg. and 500 mg. per sq. m. 
The amount of gelatin in a conventional paper emulsion 

is approximately 10 g. per sq. m. 
If the photographic materials are of the type to be wet 

processed, the bleeding out of the brightening agent should 
be prevented during the several processing steps such as 
the treatment in a developing, bleaching, ?xing and rins 
ing bath. In the case the ‘brightening agent is incorpo 
rated in a non-hardened hydrophilic colloid layer of a 
photographic material, or a layer of a photo-graphic ma 
terial containing a certain amount of hydrophilic colloid 
as binding agent such as e.g. a baryta-coated layer, bleed 
ing out of the brightening agent from such a layer during 
wet processing can be practically prevented by using in 
conjunction with the colloid, one of the above described 
vinyl polymers having a molecular weight not lower than 
about 100,000. 

In the case bleeding out of the brightening agent is to 
be prevented from a conventionally hardened layer of a 
photographic material to be wet processed, which layer 
consists of or contains a hydrophilic colloid, the molec 
ular weight of the vinyl polymer'does not have to be so 
high. In conventionally hardened photographic colloid 
layers said vinyl polymers preferably have a molecular 
weight not lower than a molecular weight of about 5,000, 
which molecular Weight is not too low for the results 
aimed at. 

I By way of illustration we may mention that a suitable 
hardening of gelatin is attained by treating it with 0.5% . 
of formaldehyde or by treating it with from 0.3 to 6% 
of aluminum or chrome alum. - 
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4 
The hardening agent need not necessarily be added to 

the emulsion composition, when strong hardening is neces 
sary a sudden gelling of the emulsion or too high an in— 
crease of the viscosity of the coating composition is pre 
vented preferably by treating the coated layer with a 
hardening solution (imbibition) or by a hardening real 
ized by diffusion of hardening agent from an adjacent 
layer (e.g. a baryta layer) or even support such as a paper 
support to the emulsion layer. 

In addition to formaldehyde and the above-mentioned 
alums, the following hardening agents for gelatin are also 
suited: dihydroxymethyl urea, glyoxal, monomethyl di 
methyl hydantoin and some melamine-formaldehyde 
resins. 
For more details about hardening a photographic coat 

ing and about hardening agents we refer more particu 
larly to P. Glafkides, “Photographic Chemistry,” vol. I, 
pp. 382—383, Fountain Press, London. 

The amount of above-mentioned vinyl polymers incor 
porated into the hardened or unhardened gelatin-contain 
ing layers of a photographic material which has to be wet 
processed and wherein the bleeding out of the brightening 
agent is practically completely prevented may vary from 
1 to 75% by weight relative to the amount of gelatin de 
pendent on the kind of layer. Thus on the one hand 
gelatin-containing emulsion layers preferably do not con 
tain more than 30% by weight of said vinyl polymers in 
respect of the amount of gelatin and on the other hand 
baryta-coated layers may contain up to 75 % (prefer 
ably 10 to 75%) by weight of said vinyl polymers in 
respect of the amount of gelatin. 

If the photographic materials are not to be wet proc 
essed such as e.g. photographic materials containing a 
“print-out” emulsion or electrophotographic materials 
used in xerography the problem of bleeding out of the 
brightening agent does not exist so that neither the molec 
ular weight of the vinyl polymers nor the ratio of hydro-' 
philic ‘colloid to the vinyl polymers nor the hardening 
degree of the colloid layers containing the said polymers 
and brightening agents are of great importance. 
The following general statements indicate certain ef 

fects which can be realized by applying the invention. 
(1) For a given concentration of the ?uorescent com 

pound a netto brightness increase is obtained under the 
in?uence of the addition compound formed with the water 
soluble polymer. 

(2) The maximum quantity of ?uorescent compound 
which can be usefully employed and consequently the 
degree of whiteness of photographic or other paper which 
is attainable is increased. If the ?uorescent compound is 
employed alone a loss of ?uorescence quickly sets in with 
concentrations of the ?uorescent compound above a cer 
tain value due to vconglorneration of the ?uorescent sub 
stance. In case of the addition compound mentioned, 
this occurs only at higher concentrations of the ?uorescent 
substance. 

(3) In consequence of the formation of a kind of addi 
tion compound when the ?uorescent compound and poly 
mer compound are present either together or separately 
in the support or one or more of the baryta, emulsion, 
protective or other layers of a photographic material, the 
surface color of the material in general undergoes little or 
no loss due to diffusion of ?uorescent product during the 
treatment and/or protracted rinsing. Indeed, if the aver 
age molecular weight of the water-soluble polymer, is 
sufficiently high (more than 100,000) for inhibiting the 
diffusion thereof from the layer or layers of the photo 
graphic material to which it is added, or if in combination 
with vinyl polymers with a molecular weight not lower 
than of about 5000 conventionally hardened gelatin layers 
are used, the strong af?nity of the vinyl polymer for the 
respective ?uorescent compounds will ensure that during 
the treatment and the rinsing steps these compounds are 
not washed out in such away that a loss of brightness 
arises, as it does it ?uorescent compounds are used alone. 
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(4) It is known that the substantivity of the known 
?uorescent compounds for cellulose is so high that, if a 
photographic paper, the emulsion or the baryta layer of 
which contains such a ?uorescent compound, is subjected 
to bath treatment simultaneously with paper containing 
no or less brightening agent, this ?uorescent compound is 
adsorbed by the latter paper. When a Water-soluble vinyl 
polymer, as described above, is also present in the ?rst 
mentioned photographic paper, no transfer of the ?uores 
cent material occurs to the paper containing no or less 
brightening agent. - 
A photographic material optically brightened according 

to the invention may contain color couplers, developing 
substances, surface-active compounds, sensitizers, anti 
fogging agents, stabilizers, hardening agents, and plas 
ticizers which can be worked up in known way in the 
photographic material. 
The method of optically brightening according to the 

present invention can be applied to all kinds of paper 
material and photographic material to be viewed by re 
?ection such as for instance wall-paper, photographic 
positive paper for black-and-white and color photography 
for amateur and professional as well as graphic purposes, 
and positive paper used in the silver complex diffusion 
transfer process. 
The following examples illustrate the present invention 

Without limiting, however, the scope thereof in any way. 

' EXAMPLE 1 

A strip A of photographic paper is coated with a baryta 
layer of the following composition: 
Aqueous barium sulphate suspension, 50% ___kg__ 2 
Aqueous gelatin solution, 10% ___________ __ccs__ 1000 
4,4'-bis(2-hydroxy - 4 - phenylamino - 1,3,5 - triazi 

nyl-6) - diaminostilbene - 2,2’ - disodium sulpho 

nate ________________________________ __g__ 4.5 

A strip B of the same paper quality is coated with the 
same baryta composition to which, however, per kg. are 
added 22.5 g. of polyvinyl pyrrolidone. To both baryta 
coated strips is applied a silver bromo~iodide paper emul 
sion which is formalin hardened in a known way. After 
drying these two strips and exposure, they are developed 
for 11/2 min. at 20° C. in a solution of the following 
composition: 
Water ________________________________ __ccs__ 800 

Monomethyl-p-aminophenol sulphate _______ __g__ 1.5 
Sodium sulphite (anhydrous) ______________ __g__ 25 
Hydroquinone __________________________ __g__ 6 
Sodium carbonate (anhydrous) ____________ __g__ 40 
Potassium bromide ______________________ __g__ 1 
Water to 1000 ccs. 

The strips are rinsed for 15 seconds, ?xed for 10 min 
utes and ?nally rinsed for 3 hours in current water at 
15° C. The surface whiteness of the strip B is more 
strongly brightened than that of strip A. 

EXAMPLE 2 

Two strips A and B of photographic paper are coated 
with a baryta layer of the following composition: 

Aqueous barium sulphate suspension, 50% __kg__ 2 
Aqueous gelatin solution, 10% __________ __ccs__ 1000 
4,4’-bis(2 - hydroxy - 4 - phenylamino - 1,3,5 - triaz 

inyl-6) - diaminostilbene - 2,2’ - disodium sulpho 

nate ________________________________ __g__ 3.5 

The baryta-coated strip A is coated with a convention 
ally formalin hardened silver bromo-chloride emulsion, 
the coating composition of which contains 94 g. per kg. of 
gelatin. The baryta-coated strip B is coated with the 
same silver bromo~chloride emulsion, to which, however, 
per kg. of emulsion 20 g. of polyvinyl pyrrolidone are 
added. After drying these two strips and exposure, they 
are developed and ?xed as in Example 1. The surface 
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6 
whiteness of strip B is more strongly brightened than that 
of strip A. 

EXAMPLE g3 
A strip A of baryta-coated photographic paper is coated 

with a silver chloride paper emulsion formalin hardened 
in a known way, containing 80 g. of gelatin and 1 g. of 
4,4’-bis(2-hydroxy-4-phenylamino-1,3,5-triazinyl - 6) - di 

aminostilbene-2,2’-disodium sulphonate per kg. of emul 
sion. A strip B of baryta-coated photographic paper is 
coated with the same silver chloride emulsion to which, 
however, per kg. of emulsion 100 ccs. of an aqueous 
solution containing 10 g. of polyvinyl-Z-oxazolidone are 
added. After drying these two strips and exposure they 
are developed and ?xed as in Example 1. The surface 
whiteness of the strip B is higher than that of strip A. 

EXAMPLE 4 

A strip A of photographic paper is coated with a baryta 
layer of the following composition: 
Aqueous barium sulphate suspension, 50% ___kg__ 2 
Aqueous gelatin solution, 10% __________ __ccs__ 1000 
4,4’ - bis(2,4-dimethoxypropylamino-1,3,S-triazinyl 

6)-diaminostilbene-2,2'-disulphonic acid ____g__ 3.9 

A strip B of the same paper quality is coated with the 
same baryta composition to which, however, per kg. of 
baryta composition 33 g. of polyvinyl pyrrolidone were 
added. Both baryta-coated strips are coated with ‘a silver 
bromo-iodide paper emulsion the coating composition of 
which contains per kg. 100 g. of gelatin and 1.6 g. of 
chrome alum. After drying these two strips and exposure 
they are developed and ?xed as in Example 1. The sur— 
face whiteness of the strip B is more strongly brightened 
than that of strip A. 

EXAMPLE 5 

A strip A of photographic paper is coated with a baryta 
layer of the following composition: 
Aqueous barium sulphate suspension, 50% ___kg__ 2 
Aqueous gelatin solution, 10% __________ __ccs__ 1000 
4,4’ - bis[2,4-di(4-phenyl)-anilino-l,3,5-triaZinyl-6] 

diaminostilbene-Z,2’-disulphonic acid ____ __g__ 4 

A strip B of the same paper quality is coated with the 
same baryta composition to which, however, per kg. of 
baryta composition 36.5 g. of polyvinyl pyrrolidone were 
added. Both baryta-coated strips are coated with a silver 
bromo-iodide paper emulsion. 
strips and exposure, they are developed and ?xed as in 
Example 1. The surface whiteness of the strip B is more 
strongly brightened than that of strip A. 

EXAMPLE 6 

As in Example 4, but instead of 3.5 g. of 4,4'-bis(2 
hydroxy - 4 - phenylamino-1,3,5-triazinyl-6)-diamino-stil 

benc-2,2’-disodium sulphonate are used 3.75 g. of 4,4'-bis 
[2 - amino - 4-(beta - hydroxyethylamino)-1,3,5-triazinyl 

6] -diaminostilbene-2,2’-disodium sulphonate. 

EXAMPLE 7 

A strip A of baryta-coated photographic paper is coated 
with a silver bromide paper emulsion which per kg. of 
emulsion contains 1 g. of 4,4’-bis(4-phenylcarbamyl)-di 
iaminostilbene-2,2’-disodium sulphonate and 75 g. of gela 
tin. The said emulsion is formalin hardened in a known 
way. A strip B of baryta-coated photographic paper is 
coated with the same silver bromide emulsion to which, 
however, per kg. of emulsion 100 ccs. of an aqueous solu 
tion containing 10 g. of polyvinyl pyrrolidone were added. 
After drying these two strips and exposure, they are de 
veloped and ?xed such as in Example 1. The whiteness 
of the surface color of the strip B thus treated is not lost 
on rinsing and strip B yields after complete ?nish a photo 
graphic image wherein the light parts are more strongly 
brightened as compared to the whiteness of strip A. 

After drying these twov 
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EXAMPLE 8 

As in Example 7, but instead of 1 g. of 4,4’-bis(4 
phenylc-arbamyl)-di'aminostilbene-2,2’-disodium sulpho 
nate l g. of 4,4'-bis(4-furoylamino)-diarninostilbene-2,2' 
disulphonic acid is added to the emulsion. 

EXAMPLE 9 

A strip A of baryta-coated photographic paper is coated 
with a silver bromo-iodide paper emulsion formalin hard 
ened in a known way which per kg. of emulsion contains 
1 g. of 4,4’-bis(2-hydroxy-4-phenylamino-l,3,5-triazinyl 
6)-diaminostilbene-2,Z’disodium sulphonate and 130 g. of 
gelatin. A strip B of baryta-coated photographic paper is 
coated with the same silver bromo-iodide emulsion to 
which, however, per kg. of emulsion 10 g. of a copolymer 
40:60 of vinylacetate and N-vinyl pyrrolidone of molecu 
lar weight of about 50,000 were added. After drying 
these two strips and exposure, they are developed and 
?xed as in Example 1. The surface whiteness of the 
strip B is more strongly brightened than that of strip A. 

EXAMPLE 10 

On a paper support A is coated a layer composed of a 
suspension of 280 g. of barium sulphate in 1500 ccs. of 
a 2% ‘aqueous gelatin solution to which 0.6 g. of 4,4'-bis 
(2 - hydroxy - 4-phenylamino-1,3,5-triaZinyl-6)-diamino 
stilbene-2,2’-disodium sulphonate in 30 cos. of water has 
been added. Thereupon an unhardened precipitating 
layer is coated consisting of an aqueous gelatin solution 
containing colloidal silver sulphide ‘nuclei. This mate 
rial, according to the method described in Belgian Patent 
441,852 is brought into contact with a negative silver 
halide emulsion layer which has previously been exposed 
to actinic light. During processing in the developing bath 
the non-exposed silver halide diffuses from the negative 
material into the positive receiving layer and produces a 
positive image on the receptive layer on paper support A. 
On a paper support B a layer is coated having the same 
composition as the baryta layer coated on paper support 
A to which, however, 6 g. of polyvinyl pyrrolidone in 30 
ccs. of water have been added. Exactly as for paper sup 
port A the paper support B is coated with a precipitating 
layer comprising silver sulphide nuclei. When paper B is 
processed in exactly the same circumstances as the dif 
fusion-transfer positive material A a more strongly bright 
ened surface whiteness is obtained for paper B. 

EXAMPLE 11 

On a strip A of a photographic paper, provided with a 
baryta layer, a silver bromide paper emulsion formalin 
hardened in a known Way and containing 75 g. of gelatin 
per kg. is coated. A strip B of a photographic material 
provided with a baryta layer is coated with the same silver 
bromide emulsion to which, however, 100 ccs. of an 
aqueous solution containing 20 g. of polyvinyl pyrrolidone 
per kg. of emulsion are added. After drying the two 
strips and exposure, they are developed and ?xed as in 
Example 1 with the exception that 0.5 g. of 4,4’-bis(2 
hydroxy - 4 - phenylarnino~1,3,5-triazinyl-6)-di-aminostil 

bene-2,2'-disodium sulphonate per liter has previously 
been added to the developing bath. The surface white 
ness of strip B is more strongly brightened than that of 
strip A. 

EXAMPLE 12 

Two strips A and B of photographic paper are coated 
with a baryta layer of the following composition: 

Aqueous barium sulphate suspension, 50% ___kg__ 2 
Aqueous gelatin solution, 10% ___________ __ccs__ 1000 
4,4'-bis(2-‘hydroxy-4-phenylamino - 1,3,5-triazinyl 

6)-diaminostilbene-2,2’-disodium sulfonate __g__ 3.5 
The baryta-coated strip A is coated with a silver bromide 

paper emulsion the coating composition of which contains 
per kg. 100 g. of gelatin and 0.8 g. of formaldehyde. The 
emulsion is coated so that 1 kg. covers 10 sq. m. 
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The baryta-coated strip B is coated with the same silver 

bromide paper emulsion, to which, however, per kg. of 
emulsion 20 g. of polyvinyl pyrrolidone (average mo 
lecular weight: 50,000) are added. After drying these 
two strips are exposed to white light and developed at 
20° C. for 1.5 min. in a developing bath of the following 
composition: 

G. 
Monomethyl-p-aminophenol sulfate __________ __ 1.5 

Sodium sul?te (anhydrous) ________________ __ 25 

Hydroquinone _____________________________ __ 6 

Sodium carbonate (anhydrous) ______________ __ 40 

Potassium bromide ________________________ __ 1 

Water up to 1000 ccs. 

The strips are treated for 5 sec. in a stop-bath of the 
following composition: 

Ccs. 
Water ___________________________________ __ 1000 

Acetic acid (28%) ________________________ __ 50 

Thereupon the strips are fixed for 30 min. in an acid 
?xing bath of the following composition: 

G. 
Sodium thi-osulfate-S, water _________________ __ 200 

Potassium metabisul?te ____________________ __ 25 

Water up to 1000 ccs. 

Finally the strips are rinsed for 1 h. in Water at a 
temperautre of 15° C. 
The re?ection of white light by both strips is meas 

ured by means of an Eirepho re?ectometer (marketed by 
Carl Zeiss) wherein use is made of a xenon lamp as 
radiation source provided with a U.V. ?lter. In the 
following table the results of the reflection measurements 
are listed in values relative to the re?ecting power of 
magnesium oxide powder to which a reference value of 
100 is given. 

Table 

Relative re?ection 
Strip Relative re?ection value after rinsing for 

value after processing 6 hours water of 
5 . 

A ____ __ 95 .6 94 .3 
B______ 103.5 102.7 

EXAMPLE 13 

A strip A of baryta-coated photographic paper is coated 
pro rata of 1 kg. per 8 sq. m. with a silver chloride paper 
emulsion containing per kg. of emulsion 1 g. of 4,4'-bis(2 
hydroxy-4-phenylamino-1,3,5-triazinyl - 6) — diaminostil 

bene-2,2'-disodium sulfonate, 80 g. of gelatin and 100 
mg. of formaldehyde. A strip B of baryta-coated photo 
graphic paper is coated with the same silver chloride paper 
emulsion to which, however, per kg. of emulsion 100 ccs. 
of an aqueous solution containing 10 g. of polyvinyl-2 
oxazolidione (average molecular weight: 30,000) are add— 
ed. After drying and exposure, these two strips are proc 
essed as described in Example 12. 
The relative re?ection values are measured as described 

in Example 12 and listed in the following table. 

Table 

Relative re?ection 
value after rinsing for 
6 hours with water of 

15° C. 

Relative re?ection Strip 
value after processing 

103 .6 
100 .5 

104 .8 
107 .1 
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EXAMPLE 14 

A strip A of baryta~coated photographic paper is coated 
pro rata of 1 kg. per 10 sq. m. with a silver bromide paper 
emulsion which contains per kg. of emulsion l g. of 4,4' 
bis(4-phenylcarbamyl)-diaminostilbene-2,2’-disodium sul 
fonate, 100 g. of gelatin and 120 mg. of formaldehyde. A 
strip B of baryta-coated photographic paper is coated With' 
the same silver bromide paper emulsion to which, how 
ever, per kg. of emulsion 100 ccs. of an aqueous solution 
containing 10 g. of polyvinyl pyrrolidone (average mo 
lecular weight: 18,000) were added. After drying and 
exposure to white light, these two strips are developed 
and ?xed as described in Example 12. 
The relative re?ection values are measured as described 

in Example 12 and listed in the following table. 

Table 

Relative re?ection 
Strip Relative re?ection value after rinsing for 

7 value after processing 6 hours lxvith water of 

A ____ _. 102 .5 100.8 
B ____ _. 106 .5 105 .8 

We claim: 
1. A photographic material comprising a support bear 

ing a layer of a baryta coating containing gelatin as the 
essential binding agent and at least one gelatin silver 
halide emulsion layer containing gelatin as the essential 
binding agent, said material being characterized in that 
at least one of said layers has homogeneously distributed 
through the gelatin thereof an anionic water-soluble 4,4' 
diaminostilbene ?uorescent compound adapted for op 
tically brightening said material, said ?uorescent com 
pound being incorporated in said gelatin in the dissolved 
state and one of said layers has homogeneously distributed 
throughout the gelatin thereof a Water-soluble vinyl poly 
mer selected from the .group consisting of polyvinyl pyr 
rolidone, polyvinyl-Z-oxazolidone, and a vinyl pyr 
rolidone-vinyl acetate copolymer, said polymer being in 
corporated .in said gelatin in the dissolved state where 
by the brightness of said material is enhanced. 

2. The material of claim 1 wherein the same layer 
contains both said ?uorescent compound and said vinyl 
polymer. 

3. The material of claim 1 wherein one of said layers 
contains said ?uorescent compound and another contains 
said vinyl polymer. 

4. The method of enhancing the brightness of a photo 
graphic light-sensitive material comprising a support, a 
layer of a baryta-coating containing gelatin as the es 
sential binding agent and a gelatin silver halide emul 
sion layer containing gelatin as the essential binding agent, 
wherein at least one of said layers has homogeneously 
distributed throughout the gelatin thereof an anionic 
water-soluble 4,4’-diaminostilbene ?uorescent compound 
for brightening said material, said ?uorescent compound 
being incorporated in said gelatin in the dissolved state, 
said method being characterized by the step of incorpo 
rating into one of said layers a water-soluble vinyl poly 
mer selected from the group consisting of polyvinyl pyr 
rolidone, polyvinyl-Z-oxazolidone, and a vinyl pyrroli 
done-vinyl acetate copolymer, said polymer being in 
coporated in the dissolved state, 

5. The method of claim 4 wherein said vinyl polymer 
is incorporated in said baryta layer, which layer also con 
tains said ?uorescent compound. 

6. An improved method of brightening an image-re 
ceiving material bearing a precipitating layer containing 
gelatin as the essential binding ‘agent, which comprises 
incorporating into said layer a water-soluble vinyl poly 
mer selected from the group consisting of polyvinyl 
pyrrolidone, polyvinyl-Z-oxazolidone, and a vinyl pyrroli 
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done-vinyl acetate copolymer and an anionic water-solu 
ble 4,4’-diarninostilbene ?uorescent compound for bright 
ening said material, both said vinyl polymer and said 
?uorescent compound being incorporated into said layer 
in the dissolved state. 

7. An improved method of brightening a photographic 
non-light-sensitive image-receiving material bearing a 
layer containing gelatin as the essential‘binding’ agent, 
which comprises incorporating into said layer a water 
soluble vinyl polymer selected from the group consisting 
of polyvinyl pyrrolidone, polyvinyl-Z-oxazolidone, and a 
vinyl pyrrolidone-vinyl acetate copolymer and an anionic 
diaminostilbene ?uorescent compound for brightening 
said material, both said vinyl in said ?uorescent com 
pound being incorporated in the dissolved state. 

8. A method of brightening a photographic material 
bearing a layer containing gelatin as the essential bind 
ing agent and having homogeneously distributed through_ 
out the gelatin in said layer a Water-soluble vinyl poly 
mer selected from the group consisting of polyvinyl pyr 
rolidone, polyvinyl-Z-oxazolidone, and a vinyl pyrroli 
done-vinyl acetate copolymer, said vinyl polymer being 
incorporated in said gelatin in the dissolved state, which 
comprises the step of treating said material with an 
aqueous bath containing an ‘anionic water-soluble 4,4’ 
diaminostilbene ?uorescent compound for brightening the 
same. 

9. A photographic material bearing a surface layer 
containing gelatin as the essential binding agent, said 
layer having homogeneously distributed throughout the 
gelatin thereof an addition compound ‘of a water-soluble 
vinyl resin selected from the group consisting of poly 
vinyl pyrrolidone, polyvinyl-Z-oxazolidone, and a vinyl 
pyrrolidone-vinyl acetate copolymer, and an anionic 
water-soluble 4,4'-diaminostilbene ?uorescent compound 
for ‘brightening said material obtained by contacting said 
vinyl resin and said ?uorescent compound in the dissolved 
state. 

10. A photographic material containing a conventional 
ly hardened gelatin-containing emulsion layer wherein said 
gelatin is the essential binding agent thereof, said layer 
having homogeneously distributed throughout the .gelatin 
thereof an addition compound of a Water-soluble vinyl 
resin selected from the group consisting of a water 
soluble vinyl resin selected from the group consisting 
of polyvinyl pyrrolidone, polyvinyl-Z-oxazolidone, and a 
vinyl pyrrolidone-vinyl acetate copolymer, and an anionic 
Water-soluble 4,4’-diaminostilbene ?uorescent compound 
for brightening said material obtained by contacting said 
vinyl resin and said ?uorescent compound in the dissolved 
state, the ratio of vinyl resin to gelatin ranging from 1 
to 30% by Weight. 

11. A photographic material containing a baryta coat 
ing which contains gelatin as the essential binding agent 
thereof, said coating having homogeneously distributed 
throughout the gelatin thereof an addition compound of 
a water-soluble vinyl resin selected from the group con— 
sisting of a water-soluble vinyl resin selected from the 
group consisting of polyvinyl pyrrolidone, polyvinyl-2 
oxazolidone, and a vinyl pyrrolidone-vinyl acetate copoly 
mer, and an anionic water-soluble 4,4'-diaminostilbene 
?uorescent compound for brightening said material ob 
tained by contacting said vinyl resin and said ?uorescent 
compound in the dissolved state, the ratio of vinyl resin 
to gelatin in the baryta coating ranging from 10 to 75% 
by weight. 

12. A photographic material comprising a gelatin-con 
taining layer wherein said gelatin is the essential bind 
ing agent of said layer, said layer having homogeneously 
distributed throughout the gelatin thereof an addition 
compound of a water-soluble vinyl resin selected from 
the group consisting of polyvinyl pyrrolidone, polyvinyl 
2-oxazolidone and a vinyl pyrrolidone-vinyl acetate co 
polymer, and an anionic Water-soluble 4,4'-idiaminostil 
bene ?uorescent compound for brightening said material 
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obtained by contacting said vinyl resin and said ?uorescent 
compound in the dissolved state, said vinyl resin having 
a molecular Weight of at least 100,000, the ratio of vinyl 

_ resin to ‘gelatin in the said layer ranging from 1 to 75% 
by weight. 

13, The material of claim 1 wherein said ?uorescent 
compound is selected from the group consisting of bis 
N-acyl and bis-N-triazinyl derivatives of 4,4’-diamino 
stilbene. 

14. The method of claim 4 wherein said ?uorescent 
compound is selected from the group consisting of his 
N-acyl and bis-N-triazinyl derivatives of 4,4’-diamino 
stilbene. 

15. The method of claim 7 wherein said ?uorescent 
compound is selected from the group consisting of bis 
N-acyl and bis-N-triazinyl derivatives of 4,4’-diamino 
stilbene. , 

16. The method of claim 8 wherein said ?uorescent 
compound is selected from the group consisting of his 
N-acyl and bis-N-triazinyl derivatives of 4,4'-diamino 
stilbene. 

17. The material of claim 9 wherein said ?uorescent 
compound is selected ?nom Ithe group consisting of his 
N-acyl and 'bis-N-triazinyl derivatives of 4,4'-diamino 
stilbene. 
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