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To all chom, it may concern: 
Be it known that I, AXEL THEOpoR KoN 

STANTIN ESTELLE, a subject of the King of 
Sweden, residing at 47 Norrttisgatan, 
Stockholm, in the Kingdom of Sweden, have 
invented new and useful Improvements in 
Anodes for Use by Electrolysis of Alkaline 
Salt Solutions, of which the following is a specification. 
My present invention relates to apparatus 

for the electrolytical decomposition of alka 
line Salts soluble in water, and in which the 
anode consists of a heavy metal, preferably 
iron, capable of forming with the anion a 
compound soluble in water, the solution of 
which compound has a specific gravity 
greater than that of the electrolyte. In such 
apparatus the electrodes are, as is known, 
arranged so that the anode, by which the 
heavier solution is formed, is placed beneath 
the cathode, for the purpose of rendering 
more difficult the mixture or diffusion of the 
solutions formed during the electrolysis. If 
it be, for example, the electrolytic decompo 
sition of a solution of common salt by using 
an anode of iron, the chlorin liberated by the 
decomposition combines with the iron to 
form ferrous chlorid. Fe Ci, which is so 
uble in water and thus can be separated as a 
Solution. The iron anode, however, is cor 
roded and gradually consumed, and may be 
replaced by another, each replacement caus 
ing an interruption of the process. By the 
use of my invention such interruptions are 
done away with, or at least very seldom oc 
cur, so that the electrolytic decomposition 
takes place continuously, and moreover other 
advantages are gained. . 
My invention consists in that the anode is 

made in two independent parts, one of which 
is a solid part readily connected with the 
source of current, said part essentially act 
ing as a support, and also as a conductor for 
the current. The other part is composed of 
pieces or lumps of suitable size loosely rest 
ing on the solid support in a layer of suit 
able thickness. '' 
The conducting capacity of the metalobe 

ing considerably greater than that of the 
50 electrolyte, the consequence will be that only 

the upper free surfaces of the pieces are con 
siderably affected or corroded, while the 
solid support is only corroded to a slight de 
gree by the current. As the loose pieces are 

Gillonsuried others are introduced without in 
terruption of the process. The use of an 
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anode in the form of a layer of pieces or 
lumps also has the advantage that narrow 
passages are formed between the pieces, said passages being, successively filled up with 
the heavier product of decomposition formed 
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at the node, which product when using iron 
as anode and a common salt solution as elec 
trolyte, consists of ferrous chlorid. This 
ferrous chlorid solution will, at the place 
where it is formed, be saturated or nearly 
Saturated and consequently sinks down 
through the interstices of the layer of lumps 
of iron to the bottom of the vessel, thereby displacing the electrolyte. If in this state 
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70 
new electrolyte is introduced between the 
anode and the cathode, the anode liquid fill 
ing the narrow passages between the iron 
pieces is retained in said passages, so that it 
does not take part in the whirling movement, 
or circulation, caused by the introduction of 
the electrolyte. Owing to this, the anode 
and cathode liquids may easily be drawn off 
Separately and continuously and in the same 
proportion as new electrolyte is introduced 
into the apparatus. 
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It is iraportant to use for the anode iron 
of Suitable quality; cast iron is not quite 
suitable, as the same is mixed up with for 
eign substances, especially carbon, which 
makes the electrolyte impure. Scraps or 
chips of iron are, as is known, impure, at 
least on the surface, so that they should not 
be used without having been previously sub 
jected to a relatively expensive washing and 
purifying process. A layer of rust of ham 
mer-scale also causes considerable resistance 
to the current, whereby the pieces become 
more or less insulated from each other and 
from the conducting support, the conse 
quence being that the support is affected at 
the beginning of the electrolysis. 
I have found that the most suitable mate 

rial is spongy iron, produced for instance, 
from magnetite from the Gellivare mines of 
Sweden by means of reducing gas, and con 
sisting almost entirely of pure iron. This 
spongy iron is porous and may readily be 
crushed to pieces of suitable size. Owing to 
its porosity it can absorb relatively large. 
quantities of the anode liquid, which thus is 
effectively prevented from mixing with the 
alkaline hydrate separated at the cathode. 
Apparatus of the type described and em 

bodying my invention is shown in the ac 
companying, drawings, in which 
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Figure 1 is a vertical section on the line - : 
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A-B of Fig. 2, and Fig. 2 is a horizontal 
section on the line C-D of Fig. 1. 
The apparatus illustrated comprises a 

sheet iron vessel a lined with cement b. In 
this lining is formed a step or off-set a on 
which rests the anode plate d, and on this 
plated rest the loose pieces of metal f. To 
the lower face of the plate is secured a pipe 
g passing through the bottom of the vessel 
where a gland h and packing ring i prevent 
leakage of the electrolyte. The heavy anode 
solution finds exit from the vessel through 
opening i in the pipeg. 
The cathode is formed by a bell of sheet 

'metal, the lower end of which is closed by a 
metallic fabric n. The bell k is surrounded 
by a sleeve of sheet metal between which 
and the bell k is placed a suitable insulating 
material m. Through the top of the bell 
pass two pipes, the longer one o extending 
into the electrolyte and serving as a means 
for drawing off the hydrate, while the other, 
shorter one, p is an exit for the hydrogen 
gas. The bell issuspended by any desired 
means, whereby it may be raised and low 
ered when necessary. The electrolyte is sup 
plied through a pipe r. If the anode solu 
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tion does not pass down with sufficient ra 
pidity between the seat c and the plate d 
said plated may be provided with perfora 
tions e. 
I claim 
1. In apparatus for the electrolytic de 

composition of alkaline salts soluble in 
water, an anode of a heavy metal capable of 
forming in the electrolyte with the anion a 
soluble salt solution heavier than the elec 
trolyte, said anode being placed beneath 
the cathode and consisting of two independ 
ent parts, one of said parts forming a solid 
metallic support and the other of said parts 
consisting of a layer of pieces of the heavy 

on said support, sub metal loosely resting 
stantially as described. 

2. In apparatus for the electrolytic de 
composition of alkaline Salts soluble in 

water, an anode of a heavy metal forming in 
the electrolyte with the anion a soluble salt 
solution heavier than the electrolyte, said 
anode being placed beneath the cathode and 
consisting of two independent parts, one of 
said parts forming a solid metallic support 
connected with the source of current and 
the other of said parts consisting of a layer 
of pieces of said heavy metal loosely resting 
on the solid support, said pieces being of 
such a size that the metallic solution easily 
passes through the spaces formed between 
them, substantially as described. 

3. In apparatus for the electrolytic de 
composition of alkaline salts soluble in 
water, a cathode, an iron anode beneath the 
cathode and consisting of a solid iron sup 
port connected with the source of current, 
and of a layer of iron pieces loosely resting 
on said iron support, substantially as de 
scribed. 

4. In apparatus for the electrolytic de 
composition of alkaline salts soluble in 
Water, a cathode, an iron anode beneath the 
cathode and consisting of a solid iron sup 
port connected with the source of current, 
and a layer of pieces of spongy iron loosely 
resting on said solid iron Support, substan 
tially as described. 

5. In apparatus for the electrolytic de 
composition of alkaline salts soluble in 
water, a cathode, an iron anode beneath the 
cathode and consisting of a solid iron sup 
port connected with the source of current 
and a layer of pieces of spongy iron, prefer 
ably such as is produced from magnetite by 
means of a reducing gas, said pieces loosely 
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resting on the solid iron support, substan 
tially as described. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. . . 

AXET, THEODOR KONSTANTN ESTELLE. 
Witnesses: 

ToRVALD NYSTROM, 
HEDING MELINDER. . 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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