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This invention relates to electrolytic cells for 
fused salt electrolysis, for example, cells for the 
electrolysis of a molten salt to produce an alkali 
metal and more particularly to the construction 
of such cells with particular reference to means 
for mounting anodes therein and electrically 
connecting the anodes to their Source of elec 
trical current. 
A well-known type of electrolytic cell for the 

electrolysis of a molten salt electrolyte to pro 
duce alkali metals, for example, Sodium is de 
scribed in Downs, U. S. P. 1501,756. One modi 
fication of this cell is shown in Hardy et al., 
U. S. P. 2,194,443. In this type of cell a graphite 
anode is used which extends through the botton 
of the cell and there is attached to a source of 
electrical current, while the connection to the 
cathode is made through the Side of the cell. 
In this mode of construction, such as shown for 
example, in the above mentioned Hardy et al. 
patent, it is necessary to carefully seal the anode 
to prevent leakage of electrolyte and Such seal 
ing has been a difficult problem because of un 
equal expansion and contraction of several parts 
of the cell when changes of temperature occur. 

It is also necessary to insulate the anode from 
the steel shell that forms side walls of the cell. 
In the cells heretofore known, the steel bottom 
is joined to the side Wall and hence the anode 
must be insulated from the bottom plate of the 
cell. Without such insulation, even though the 
cathode is insulated from the steel side wall, 
leakage of Sodium Spilled from the receiver and 
other accidents often occur which permit electric 
current to flow between the steel side walls and 
cathode. Therefore, for efficient operation and 
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safety to operating personnel, it is necessary that 
the steel side walls be “neutral,’ i. e., not elec 
trically connected to either anode or cathode. 
There has also been a problem in make the 

electrical connections to the portion of the 
anode projecting from the cell bottom. The 
anode conducts considerable heat from the cell 
and to such an eXtent that it is impractical to 
attach a copper connection directly to the graph 
ite, as in such case oxidation of the copper 
causes considerable resistance to the flow of 
electrical current between the copper and the 
graphite. It has been necessary to fasten heavy 
iron or steel plates or the like to the graphite and 
attach the copper to the iron or steel some dis 
tance from the graphite. With such arrange 
inents, a perfect electrical connection between 
the graphite and steel is difficult to maintain. 
The bolts holding the Steel and graphite parts 
together, originally drawn tight, expand more 
than the graphite when heated during cell oper 
ation, loosening the connection. Cooling the steel 
parts by flowing Water through channels in the 
steel parts only partially corrects this condition, 
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as the differential expansion still occurs during 
variations in temperature, stretching the bolts or 
Crushing the graphite sufficiently to loosen the 
connection, thereby increasing electrical resist 
ance at the graphite to Steel contact. 

It is also neceSSary to cool the cell botton to 
reduce oxidation of the protruding portion of the 
graphite and to inhibit leakage of electrolyte. 
Cooling inhibits leakage by freezing a portion of 
the electrolyte in the cell bottom to Solid form, 
the frozen layer cooperating with the refractory 
Seal to provide a barrier against leakage. Such 
cooling, while necessary for the reasons stated, is 
objectionable because of the energy thus with 
drawn from the cell in the form of heat, thus 
decreasing the overall efficiency of the cell. 
An object of the present invention is to provide 

a new and improved electrolytic cell for fused 
Salt electrolysis. A further object is a new and 
improved mode of mounting graphite anodes in 
fused salt cells. A further object is to obtain an 
improved electrical connection between the 
anode and the Source of electrical supply and 
particularly between the graphite and an iron or 
Steel member which is connected in turn to a 
copper conductor, while maintaining the anode 
Out of electrical contact with the side Walls of 
the cell. Another object is to eliminate or de 
crease cooling the cell bottom. Still other 
objects will be apparent from the following 
description. 
These objectS are attained by a cell construc 

tion in which the graphite anode is entirely en 
closed within the cell and is electrically con 
nected to a steel base plate or cell bottom which, 
in turn, is insulated from ground and from the 
cell Side walls and is connected to an electrical 
SOTCe. 
The appended drawing shows, partly in verti 

cal CrOSS-Section and partly in elevation, one 
embodiment of the present, invention. The 
drawing Shows the lower portion of a fused Salt, 
electrolysis cell. The cell as shown by the draw 
ing is cylindricai in Shape having a centrailly 
located vertical graphite anode surrounded by 
an annular steel cathode 2 which is supported by 
two cathode arms 3. The anode is supported by 
base plate 4 which is a circular steel plate hori 
Zontaliy disposed and has formed therein anode 
Socket 5. The base plate 4 and anode socket 5 
may be a single, integral casting or the Socket 
and base plate may be separately formed and 
welded together. At its periphery, plate G is 
provided with an upstanding flange G. Base 
plate 4 is Supported by beams 25 and insulators 
26, which insulate the base plate and anode frrain 
ground. 
Anode is centered in socket 5 and has a 

Smaller diameter thereof, leaving a narrow an 
nular Space between the anode and the near wall 
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of the socket. Boss or projection 6 on the in 
terior bottom Wall of socket 5, upon which the 
base of the anode rests, insures that there will 
be an open space between the remaining bottom 
foor of the socket and the bottom of the anode. 
This space and also the annular Space around 
the stem of the anode inside socket 5 are filled 
with a metal 32 which is introduced in the molten 
state or melted in place and which preferably is 
a metal or alloy which will be liquid at the ten 
perature of the lower portion of the anode during 
normal cell operation. A vent channel, con 
municating with the anode Socket 5, Serves to 
permit contraction and expansion of the molten 
metal with changes of temperature. The vent 
channel is formed by a hole 7 drilled in the 
upper side wall of socket 5, leading to channel 
2 in the refractory 2, channel 2 in turn COm 
municating with an opening 28 in base plate 4. 
Preferably, the amount of molten metal is suf 
ficient to rise slightly above the vent hole 
during cell operation. Annular refractory plate 
8 surrounds the anode and covers the space filled 
With molten metal. The Space between the 
molten metal and plate 8 is filled with a refrac 
tory insulation, e. g., asbestos. The tapered pin 
it on boss 6 cooperating with a corresponding 
hole drilled in the end of the anode holds the 
bottom end of the anode in its proper position. 
Three or more set screws 9 are provided to ad 
just and hold the anode in a vertical position. 

Socket 5 preferably is provided with a drainage 
hole closed with plug 3. This is useful in dis 
assembling the cell. The metal may be drained 
While in the molten state. Then, after the cell 
has been emptied and cooled, the anode is easily 
lifted from the Socket. 
The side walls of the cell are formed by a. 

cylindrical steel shell which is open at both 
ends and is provided with two Suitable open 
ings to receive cathode arms 3. The diarieter 
of shell is less than the diameter of plate 4 
So that When Shell is centered With the anode 
there is an annular Space between the Shell and 
flange { . 
insulating refractory bricks 33 are placed on 
plate 4 to support shell ff. A refractory, in 
sulating cement 2 is then placed in the annular 
space between shell and the anode and in 
the annular space between shell and flange : 
O. The layer of refractory cement 2 is suffi 

ciently thick to cover the top of the anode SOcket 
5 and plate 6. After the refractory cement has 
set, the shell is lined with refractory brick 3 
or other suitable refractory in the conventional 
mannel; and during this operation cathode 2 is 
installed in the uSual and COinventional maner. 
In order to install the cathode with the aliaS 
3 projecting through the sides of the cell, the 
shell is formed in tWO halves, Which are 
fastened together by conventional means, e. g., 
fanges 8 and bolts 9, after the cathode has 
been set in place. Cathode arms 3 are Sealed 
by refractory, in Suiating cement 20 held in place 
by flanges 2 í, or by other suitable means. 
Flanges 2 preferably are provided with projec 
tions 29, which conveniently may be formed by 
welding on steel rods. The cell is completed by 
adding the remaining conventional elements, 
those shown in the drawing being the collector 
ring and done Support assembly 4, diaphragm 
5 Supported by the collector ring assembly, gas 

collecting dome 5 and riser pipe f8 which serves 
to lead molten alkali metal to the cell receiver, 
not ShoWn. 

In constructing the cell three or more: 
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Electric bus bar 22 is fastened to the base of 

anode socket 5 by means of bolts 23. Bus bars 
24 are fastened to cathode arms 3 by means of 
boltS 30. 

If desired, the cell may be provided with con 
ventional cooling means, not shown, e. g. cool 
ing Water channels in base plate 4 or elsewhere. 

. The Sole purpose of such cooling is to adjust 
electrolyte temperature to an optimum point 
and it is unnecessary when such temperature 
adjustment is made by regulating the electric 
culªrent. 
The metal in the Socket 5 may be lead, tin, 

an alloy of either or both, or any other metal or 
alloy which is a good electrical conductor and 
Which ilay coinveniently be introduced in the 
molten state or melted in place. Preferably 
this metal is a low melting alloy Such as Woods' 
metal, which will be nolten at the lowest tem 
perature encountered in the Socket during cell 
Operation. That temperature usually will vary 
100 to 200° C. below the electrolyte temperature. 
In any event the metal preferably. Should have 
a melting point lower than 350° C. The follow 
ing table ShoWS a number of low melting alloys 
Suitable for this purpose (% is percentage by 
Weight): 

Melting 
Pit 

oC. 
65.3------- 
90--------- 

? ? ? ? ? ? ? ? ? 96 
250-------- 

Anti 3 rY: ?? ?l 1 ?s ??? Lead iI BiSilatl || Cadium mony 

Percei? Percent 
50 
52 S. 

PerCen# 
2.5 

ii.5III 

It will be apparent to those skilled in the art 
of constructing fused salt electrolysis cells that 
many modifications in the above described ap 
paratuS may be made without departing from 
the Spirit and Scope of the present invention. 
For example, in place of the described anode 
Socket other equivalent means, for example, a 
relatively shallow depression in base plate 4, 
may be utilized to hold a quantity of molten 
metal in contact with the lower end of the anode. 
This mode of construction also may be used 

to hold a plurality of anodes set in a common 
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cell base. The horizontal cross-sectional shape 
of the cell may be rectangular, circular or oval 
as desired, utilizing a base plate of correspond 
ing shape. The distance between flange 0 and 
Shell if may be varied considerably; but this 
distance, in combination With the material Se 
lected as refractory Seal to fill that space, must 
be such that flange 0 is electrically insulated 
from shell f. This is an important feature of 
the invention. Also, other means may be em 
ployed to insulate the base plate from the shell. 
The present invention provides a means for 

establishing a Substantially perfect electrical 
Connection between the graphite anode and the 
Steel cell bottom. The excelence of the con 
tact is independent of temperature at the junc 
tion, as no oxidation can there occur and the 
contact is not varied by unequal expansion and 
Contraction of the steel and graphite with changes 
in temperature. These results, furthermore, are 
accomplished without causing electrical connec 
tion between the cell bottom and the steel side 
Walls, thus retaining the advantageous features 
of prior art cells. The construction utilized 

  




