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PHOTOGRAPHIC MATERIAL WITH IMPROVED 
PROPERTIES ' 

The invention relates to a photographic material hav 
ing a polyolefme backed layer support the rear surface 
of which carries an antistatic layer and which is easier 
to write on. 

It is known to use polyolefine backed sheets, espe- - 
cially polyolefine backed paper, as layer supports for 
photographicmaterials which contain light sensitive sil 
ver halide emulsion layers. The main advantage of 
these polyole?ne backed materials over simple sup 
ports such as paper alone is that they absorb much less 
of the aqueous photographic baths in the course of pro 
cessing so that both the amount of chemicals used and 
the treatment time are reduced. Polyole?ne backed 
supports, and especially supports which are backed 
with polyethylene have, however, certain disadvan 
tages, the main disadvantages being that they become 
electrically charged much more readily and that the 
rear surface of the support is much more difficult to 
write on than paper supports. To overcome these disad 
vantages, polyethylene backed paper used for photo 
graphic purposes is treated with antistatic layers and 
with auxiliary layers which are intended to improve the 
writing surface. The known methods used for improv 
ing the tendency of these layer supports not to become 
charged have, however, not provided satisfactory re 
sults. This is mainly due to the fact that the choice of 
antistatic agents which are photographically inert is rel 
atively small. Thus there are no suf?ciently effective 
antistatic agents which can be incorporated into the 
polyethylene layer without exerting an adverse effect 
on the photographic layers. Other antistatic agents 
which are compatible with silver halide emulsion lay 
ers, however, are washed out to a considerable extent 

_ in the course of processing so that the antistatic effect 
is severely reduced in the processed material. For this 
reason, attempts have also been made to arrange the 
antistatic layer between the support and the polyethyl 
ene layer, but the effect of layers arranged in this way 
is generally not suf?cient. ‘ - 

lt is among the objects of the invention to modify po 
lyolefme backed supports for-photographic materials 
so that their tendency to become electrostatically char-v 
ged will be reduced and at the same time their quality 
as a writing surface will be improved. 
A photographic material comprising a layer support 

which is backed with polyolefine on both sides and 
comprising at least one light sensitive silver halide gela 
tine emulsion layer has now been found in which a 
water impermeable layer is applied to the rear surface 
of the layer support in a thickness of 0.5 to ID microns, 
which water-impermeable layer contains at least 70 
percent by weight of a water-insoluble binder, 5 to 25 
percent by weight of an antistatic agent and l to 10 per 
cent by weight of an inorganic or organic matting 
agent, based on the total weight of the dry layer. 
Suitable binders for the back'coating in the material’ 

according to the invention are water-insoluble syn‘ 
thetic polymers or copolymers. Copolymers which con 
tain (l) a polymerizable olefine in particular ethylene, 
(2) a half-ester of an a, B-unsaturated carboxylic acid 
in which the alcohol component is preferably aliphatic 
or cycloaliphatic and contains up 'to eight carbon 
atoms, preferably a maleic acid half-ester, (3) vinyl 
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chloride and ‘(4) a vinyl ester of a saturated carboxylic ' 

2 
acid, preferably of an aliphatic carboxylic acid contain 
ing up to ?ve carbon atoms have been found to be par 
ticularly suitable. The proportion of the components in 
the copolymer may vary within wide limits. Copoly 
mers of the following composition are especially advan 
tageous: 

9 — 30 percent weight of a polymerizable ole?ne in 
particular ethylene 

2 — 12 percent by weight of a half-ester of dicarbox 
ylic acid and ' 

90 - 58 percent by weight of a mixture of vinyl chlo 
ride and the vinyl ester in which the proportion of 
the vinyl ester is 15 to 45 percent by weight of the 
mixture. . 

' The copolymers used according to the invention 
preferably have an average molecular weight of be 
tween 20,000 and 100,000. They should be free from 
low molecular weight constituents. They are particu 
larly easy to use in the form of an aqueous dispersion. 
The polymer latices have a particle size of less than 0.5 
microns. 
The matting agents may be either organic or inor 

ganic substances. Suitable organic substances are e.g., 
polyacrylonitrile dispersions; these must be heteroge 
neously dispersed in the layer. Inorganic matting agents 
are especially suitable, e.g., silicic acid or silicates and 
especially aluminium oxides, if desired in the form of 
their oxihydrates. ’ ‘ 

Suitable polyole?ne backed supportsare e.g., those 
which contain polyethylene or polypropylene layers. 
Polyethylene backed paper is preferred. 

In principle, a wide variety of antistatic agents may 
be used for the layers in the material according to the 
invention. The choice ofa suitable antistatic agent will 
depend on-the properties required of the layer. accord 
ing to the invention. The?rst requirement, of course, 
is that the antistatic agents should be photographically 
inert so that they will not have an adverse effect on the 
light sensitive photographic layers with which they 
come into contact. Polystyrene sulphonic acid and its 
derivatives have been found to be especially useful for 
this purpose. Suitable products of this type have been 
described in German Pat. No. 912,778. Spirocyclic .or 
ganic phosphoric acid esters are also quite suitable, 
e.g., those mentioned in U.S. Pat. No. 3,428,456. 
An excellent antistatic effect and an excellent writing 

surface at the back of the photographic material are 
achieved with the layers according to the invention. 
The material according to the invention fully meets the 
requirements in practice as regards both these proper 
ties. The antistatic properties and hence the surface re 
sistance of the material are adequately preserved even 
after the photographic processing. 
At the same time, the rear surface can be easily and 

clearly imprinted with the usual printing dyes such as 
those used in stamping pads or in automatic printing 
mechanisms in photographic processing apparatus or 
the dyes used in typewriter ribbons or with ordinary 
pencils. The writing produced on these surfaces is resis 
tant to the photographic baths and is still clearly legible 
after the photographic process. This is very important 
when automatic apparatus is used for processing be 
cause in that case information is written on the back of 
the exposed photographic material to note the ?lter 
values in the case of colour photographic copies or ref 
erence numbers or other data of the client. 
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‘The rear coating layers according to the invention 
are applied by‘the usual methods of dipping, spraying 
or wiper application. A preliminary treatment such as 
exposure to corona discharge according to Deutsche 
Auslegeschrift No. 1,159,159 isadvisable to obtain bet 
ter bonding of these coatings. The coatings are advan 
tageously produced by mixing aqueous solutions or dis 
persions of the components and applying them to the 
polyoleiine backed material from the aqueous medium. 
After the rear coating according to the invention has 
been applied, the light sensitive photographic silver ha 
lide emulsion layers and auxiliary layers may be applied 
to the other side of the layer support. 
The rear coating is suitable both for black and white 

materials and for colour photographic materials and 
especially for the latter. > 
The properties of the photographic layer are not dis 

advantageously affected by the rear coating. 
The binder for the rear coatings may, of course, con 

sist of a mixture of various polymers. According to one 
advantageous embodiment, the layer may contain ionic 
polyurethanes in addition to the copolymers mentioned 
above, especially anionic polyurethanes of the type de 
scribed in US. Pat. No. 3,297,989. Small quantities of 
hydrophilic binders such as gelatine may also be added 
to the layers.- When using the copolymer mentioned 
above which has been described in Belgian Pat. No. 
741,338 up to 30% by weight of other binders, based 
on the total weight of binder, may be used, such as the 
anionic polyurethanes mentioned above or gelatine. 

Example 1 

A rear coating of the following casting solution is ap 
plied to a layer support of paper which has been backed 
on both sides with polyethylene: 

1 liter of a 10 percent aqueous solution of polysty 
rene sulphonic acid (molecular weight 40,000, sul 

' phonic acid group content 50 to 80 percent based 
on 1 mol of styrene); I 
liter of a 50 percent polymer latex of a copolymer 
having the following composition: 
18.2 percent by weight of vinyl’ acetate‘ 
63.2 percent by weight of vinyl chloride 
15.3 percent by weight oflethylene and‘ 
3.3 percent by weight of the cyclohexyl half-ester 
of maleic acid, and . ' i 

10 g ofa commercial aluminium silicate, e.g., the alu 
minium silicate sold by Farbenfabriken Bayer AG. 
under the name Baysikal. 

The rear coating is applied with a conventional roller 
applicator. The thickness of the dried layer is 2 mi 
crons. 

A bonding layer is first applied to the other side of 
the layer support to improve the bond between the 
polyethylene and the hydrophilic photographic layers, 
and this is then coated with an ordinary silver halide 
gelatine emulsion layer used for black and white copy 
ing material. 
The photographic material is exposed and ?gures and 

letters are then written on the back with the usual in 
strument using a typewriting ribbon. The material is 
then developed, fixed and dried in known manner. 
After the photographic processing, the letters and 

numerals are clearly legible. ' 
Measurements of the conductivity of the rear coating 

before and after processing indicate that the conductiv 
ity is sufficiently high to prevent troublesome accumu 
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4 
lation of charges. Before the photographic processing, 
the resistance is about l06 ohm determined according 
to DIN 5 3 482 and after processing it is about 108 ohm. 
An equally thick layer of polystyrene sulphonic acid 

is applied to a polyethylene backed support, for com 
parison, and the same photographic layers are applied 
to the other side. Before, processing, the rear coating 
has a surface resistance of 106 ohm and after processing 
it has a surface resistance of about 1010 ohm, i.e., the 
antistatic effect has been almost completely lost in the 
‘course of the process. The surface resistance of the un 
converted polyethylene layer is 1012 ohm. 

EXAMPLE 2 

A rear coating of the following casting solution is ap 
plied to a layer support which has been backed with 
polyethylene on both sides: 

1 liter of a 10 percent aqueous. solution of polysty 
rene sulphonic acid (molecular weight 40,000 to 
80,000, sulphonic acid group content 50 to 80 per 
cent based on 1 mol of styrene), 

0.8 liter ofa 50 percent aqueous latex of the follow 
ing copolymer: 
32.6 percent by weight of vinyl acetate 
47.5 percent by weight of vinyl chloride 
14.0 percent of ethylene 
5.5 percent by weight of the cyclohexyl half-ester 
of maleic acid 
Latex solids content: 59 percent, 

0.2 liter of a 30 percent aqueous dispersion of an an 
ionic polyurethane according to US. Pat. No. 
3,428,456 (the polyurethane is a poly-addition 
product of 218.5 g of the polyester of adipic acid, 
hexanediol and neopentyl glycol (OH number 63), 
32.6 g of hexane-1,6-diisocyanate and 46 g of a 20 
percent aqueous solution of sodium aminoethane 
sulphonate, and ' 

8 g of aluminium hydroxide. 
The layer has a thickness of 3 microns when dry. A 

layer of this composition has practically the same good 
qualities when applied to a support which has been‘ 
coated with polypropylene. 
The usual layers for a multilayered colour photo 

graphic material are applied to the other side of the 
layer support. These layers comprise a blue sensitive 
silver halide emulsion. layer which contains’ yellow cou 
pler, a yellow ?lter layer, a green sensitive silver halide 
emulsion layer containing a magenta coupler and a red 
sensitive silver halide emulsion layer containing a cyan 
coupler. 
The layers are processed as indicated in Example 1. 
Before processing, the rear coating has a surface re 

sistance of 106 ohm and after processing a surface resis 
tance of 108 ohm. The rear coating is a good writing 
surface. The writing on it is resistant to the processing 
baths. 
Similar advantages are obtained with rear coatings 

applied from casting solutions of the following compo 
sition: 
1. 

1.2 liter of a 10 percent polystyrene sulfonic acid so 
lution 

0.9 liter of the copolymer latex of Example 1 
0.3 liter of the polyurethane dispersion of Example 2 
5 g of aluminium hydroxide 
5 g of aluminium silicate 



3,769,020 
5 

0.2 of saponin as wetting agent in the form of a 5 per 
cent aqueous solution. 
2. 
Same composition as above, but instead of alumin 

ium 
hydroxide/aluminium silicate mentioned there as 

matting 
agent, 0.01 of a 12 percent aqueous dispersion of 

polyacrylonitrile 
(molecular weight about 100,000) is used. 
I claim: 
1. A photographic material comprising a layer sup 

port which is backed with polyole?ne on both sides and 
at least one light sensitive silver halide gelatine emul 
sion layer, characterised in that a water impermeable 
layer having a thickness of 0.5 to 10 microns is applied 
to the rear surface of the layer support, said layer con 
taining at least 70 percent by weight of a water 
insoluble binder, said binder comprising a copolymer 
of ethylene, a half-ester of an a,B-unsaturated carbox 
ylic acid, vinyl chloride and a vinyl ester of a saturated 
carboxylic acid, 5 to 25 percent by weight of an antista 
tic agent and l to 10 percent by weight of an inorganic 
or organic matting agent, based on the total weight of 
the dry layer. 

2. A photograhic material according to claim 1, cha 
racterised in that it contains, as the layer support, paper 
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which has been backed with polyethylene on both 
sides. 

3. A photographic material according to claim 1, 
characterised in that the binder has the following com 
position: 

9 to 30 percent by weight of ethylene 
2 to 12 percent by weight of a half-ester of the dicar 
boxylic acid 

90 to 58 percent by weight of a mixture of vinyl chlo 
ride and the vinyl ester, the proportion of the latter 
being 15 to 45 percent by weight of this mixture. 

4. A photographic material according to claim 1, 
wherein the matting agent is an insoluble inorganic alu 
minum compound. 

5. A photographic material‘according to claim 4, 
wherein the matting. agent is aluminum hydroxide or 
aluminum silicate. 

6. A photographic material according to claim 1, 
wherein the antistatic agent is polystyrene sulphonic 
acid. 

7. A photographic material as de?ned in claim 1 
wherein said half-ester of an a,,B-unsaturated carbox 
ylic acid is the cyclohexyl half-ester of maleic acid and 
wherein said vinyl ester of a saturated carboxylic acid 
is vinyl acetate. 

* * * * * 


