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1. 
This invention relates to a method of applying 

a blocking layer, more particularly consisting of 
Selenium, onto an electrode for a blocking layer 
cell, and to a blocking layer cell comprising such 
a blocking layer. 
Warious methods of applying a blocking layer 

have already been proposed. Thus, for instance, 
non-genetic blocking layers have come to be 
known, which consist of a Synthetic resin and 
were precipitated from a solution on to the sur 
face to be coated. Such a method, however, has 
first of all the drawback that only those materials 
can be provided that are soluble in a suitable 
medium. Secondly, it appears that such layers 
are not always very homogeneous of composition 
and thickness in regard to the blocking effect. 

Furthermore it has already been proposed to 
precipitate, by vaporisation, materials such as 
quartz, magnesium-or beryllium oxide. Partic 
ularly if the materials have a low vapour pressure 
it is difficult to apply them, since in this case 
very high temperatures have to be used. In addi 
tion these layers are not sufficiently homogeneous 
for the required effect. 
Again it is known to vaporise sulphur on to 

selenium electrodes. This took place by means 
of a thermal treatment, during which the se 
lenium was converted into the conducting crystal 
line modification. Such a method is complicated 
and expensive. 
The present invention has for its object to 

avoid the aforesaid drawbacks and to obtain other 
advantages. It is characterized in that the block 
ing layer material is applied by disintegration, 
through ion bombardment, of the material to be 
applied (sputtering) and is precipitated on the 
carrier for the blocking layer. 
A blocking layer applied by means of the 

method according to the invention is very homo 
geneous. This is visible even with the naked eye 
when observing a plate carrying a blocking layer 
thus established under an inclined beam of light. 
In this case one definite interference colour is 
observed. Another advantage, which is more par 
ticularly inherent to a selenium blocking layer, 
consists in that the selenium thus applied is 
highly resistant to chemical attack. At variance 
with selenium layers provided in the usual Way, 
which are attacked even at a normal temperature 
by various substances, notably nitric acid, a layer 
applied by means of the method according to the 
invention only dissolves at a high temperature in 
nitric acid. 
All of the selenium layers applied in a known 

manner have the drawback of contracting on 
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2 
being heated above their melting point. The 
novel layer perfectly retains its coherence upon 
heating. 

It appears that the last-mentioned two advan 
tages are obtained more particularly if the sput 
tering takes place in the air. When providing . 
the blocking layer by vaporisation, it often ap 
pears, at variance with disintegration, that a film 
forms under these conditions, which is liable to 
chemical attack. Consequently, these drawbacks, 
are also inherent to the vaporisation of sulphur 
or Selenium. 

It has turned out that according to the inven 
tion blocking layer cells can be obtained which 
have a high and well reproducible breakdown 
voltage which is to be ascribed to the high homo 
geneity and compactness of the layer; in addition 
the forward current has a suitable value. 
In an extremely suitable example of the method 

according to the invention, used for the manu 
facture of a blocking layer cell in which one of 
the electrodes consists of selenium, first of all a 
blocking layer is formed by making a liquid act 
upon the surface of the selenium layer, followed 
by another blocking-layer forming treatment ac 
cording to the aforesaid method of disintegration. 
By making a liquid act upon the surface of a 

selenium layer a blocking layer or at least a layer 
having a very low conductivity is obtained, it 
is true, but it appears that when providing a 
counter-electrode on such a blocking layer, for 
instance by spraying of an alloy having a low 
melting point, the alloy material and the liquid 
residue left on the blocking layer form an insulat 
ing compound. Owing to the presence of a layer 
of this compound the forward current decreases 
after formation of a blocking layer cell. If, how 
ever, after a blocking-layer forming treatment by 
the action of a liquid, another treatment is used, 
in which the blocking layer material is applied by 
disintegration thereof through ion bombardment 
on to the available insulating layer, it is not 
feasible for the alloy to combine with the liquid 
residue, this residue being separated from the 
alloy material by the blocking layer applied by 
disintegration. 

It is advantageous to carry out the aforesaid 
first treatment for the formation of a blocking 
layer by means of a liquid from which a layer 
of a resin is formed which is precipitated on the 
surface of the selenium layer. In fact, this yields 
a more or less coherent blocking layer. 

Hereinafter an example is given of the method 
according to the invention, the advantages ob 



3 
tained by the invention appearing from the meas 
uring results. 
A layer of selenium 3 is applied on to an alu 

minium carrier plate which is roughened and 
furnished with a layer of carbon 2. To the 
selenium is added, for increasing its conductivity, 
a volatile halide e.g. tin chloride. The Selenium 
surface is smoothed by means of a press, the Sur 
face of the pressing plate having previously been 
coated with a resin-forming liquid e. g. quinoline. 
After this the plate is heated in a furnace at 
about 200° C., the selenium being converted into 
the conducting crystalline modification. At the 
same time a resin forming liquid, for instance 
triethanolamine, is sprayed on to the selenium 
surface, thus forming a layer of resin 4 having a 
thickness of several tenths of a micron. The 
assembly is placed in a space in front of a plate 
shaped selenium electrode (cathode), the latter 
being connected to the negative side of a source 
of potential of several kilovolts, whereas another 
plate-shaped electrode is connected to the positive 
side of the same source. The selenium-coated 
plate is now placed in the field between the two 
electrodes, the free selenium side of the plate , 
2 facing the cathode. The space is exhausted 
down to a pressure of about 100 units. The cur 
rent amounts to several times ten ma. The 
thickness of the selenium layer disintegrated by 
ion bombardment (denoted by 5 in the drawing) 
depends on the time during which the distinte 
gration is effected. As a rule, the disintegra 
tion is continued until the thickness' amounts to 
several tenths of a micron. This thickness may 
be adjusted in accordance with the purpose for 
which the plate is to be used. During the process 
oxygen is consumed. The voltage and the cur 
rent may be kept constant by carefully admitting 
air. 
The selenium electrode thus. furnished with a 

blocking layer is now covered with a Counter 
electrode consisting of an alloy having a low 
melting point. On measuring, cells thus estab 
lished yielded the following values in regard to 
the outgoing current and back electromotive 
force. 
On the left are stated the data for non-formed 

cells, on the right those of cells after formation. 

Before formation After formation 

Forward Reverse Forward Reverse 
current voltage 1 current voltage 

s 

Amperes Volts Amperes Volts 
5 8 5, 7 23 
7 9 9 24 

6, 5 7, 2 20 

The reverse voltage is the voltage to be applied to 
make a current of 100 ma flow in the blocking direction. 
All measurements have been made on cells having a 
diameter of 45 mm. It is remarkable that, in contradis 
tinction to hitherto manufactured blocking layer cells, 
which after formation exhibit, it is true, a higher reverse 
voltage but a reduced forward current, cells made by 
means of the method according to the invention exhibit 
an increased forward current after formation. Further 
more, it has been found that cells established by uneans of 
the method according to the invention retain their elec 
trical properties during operation. 
For applying by distintegration a different 

2,468,527 

O 

5 

4. 
What we claim is: 
1. A method of manufacturing a blocking layer 

cell comprising the steps of ionically disintegrat 
ing an element selected from the group consist 
ing of selenium and sulfur, and precipitating 
said disintegrated element on a selenium elec 
trode to form a blocking layer thereon. 

2. A method of manufacturing a blocking layer - 
cell which comprises the steps of ionically dis 
integrating an element from the group consist 
ing of Selenium and Sulfur in air, and precipitat 
ing said disintegrated element on a selenium 
electrode to form a blocking layer thereon. 

3. A method of manufacturing a blocking layer 
cell which comprises the steps of forming a layer 
of selenium on a base, converting the selenium 
into a conducting crystalline modification, 
ionically disintegrating Selenium, and precipi 
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tating Said disintegrated Selenium on said sele 
nium layer. 

4. A method of manufacturing a blocking layer 
cell which comprises the steps of forming a layer 
of selenium on a base, converting the selenium 
into a conducting crystalline modification, ap 
plying a liquid to said selenium layer to form a 
blocking layer thereon, ionically disintegrating 
selenium, and precipitating said disintegrated 
Selenium on said Selenium layer to form a block 
ing layer thereon. 

5. A method of manufacturing a blocking layer 
cell which comprises the steps of forming a layer 
of selenium on a base, Converting the Selenium 
into a conducting crystalline modification, apply 
ing a resin-forming liquid to said selenium layer 

35 to form a layer of resin, ionically disintegrating 
selenium, and precipitating said disintegrated 
selenium on said resinous layer to form a block 
ing layer thereon. 

6. A method of manufacturing a blocking layer 
40 cell which comprises the steps of forming a layer 
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material, for instance Surphur, the proceSS is the 
Sale, 70 

of selenium on a base, converting the selenium 
into a conducting crystalline modification, ap 
plying a resin-forming liquid to said Selenium 
layer to form a layer of resin, ionically disin 
tegrating sulfur, and precipitating said disinte 
1grated sulfur on said Selenium layer to form a 
blocking layer thereon. 

7. A method of manufacturing a blocking layer 
cell which comprises the steps of forming a layer 
of selenium on a base, applying quinoline to said 
selenium layer, heating said selenium layer to 
convert the selenium to the conducting crystal 
line modification thereof, applying triethanola 
mine to said selenium layer to form a resinous 
layer, ionically disintegrating selenium, and pre 
cipitating said disintegrated selenium on said 
resinous layer to form a blocking layer thereon. 
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