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Claims. 

This invention relates to the production of 
light metals by the electrolysis of fused salt 
mixtures and more particularly to the re 
covery or metals from mixtures produced by such 
electrolytic processes, 
In the production of light metals by the elec 

trolysis of fused salt, it is common practice to 
use a mixture of Salts rather than a pure fused 
salt, chiefly in order to obtain a low-melting 
electrolyte. For example, in the production of 
sodium by the electrolysis of Sodium chloride, 
one or more salts of other metals commonly are 
added. The salt which is added to a fused Salt 
electrolyte for the purpose of lowering the melt 
ing point is known as a "fluxing ingredient'. 
Thus, in the electrolysis of sodium chloride to 
produce sodium, calcium chloride is commonly 
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added as the fluxing ingredient. As the elec 
trolysis of a calcium chloride-sodium chloride 
mixture proceeds, a Small amount of Calcium 
is deposited at the cathode together with the 
sodium. This calcium is dissolved in the sodium 
and is removed from the cell along with the 
outgoing sodium. Therefore, the concentration 
of calcium chloride in the cell constantly de 
creases as electrolysis proceeds. In order to 
maintain the electrolyte at the desired maxi 
mum melting point, it is necessary to add Small 
amounts of calcium chloride to the ce from 
time to time. Due to the hygroscopic nature of 
calcium chloride, this material naust be care 
fully fused to remove all traces of Water before 
the introduction to the fused electrolyte. 
When a fused mixture of sodium chloride 

and calcium chloride is electrolyzed, the crude 
metal, as collected from the electrolytic cell, 
contains in addition to calcium, oxides and 

Substantially pure 
sodium may be obtained by filtering the molten 
crude metal at a lowered temperature at which 
the calcium is substantially insoluble. The filter 
residue consists of the Oxides and Salts, together 
with large quantities of calcium and sodium. 
Such filter residues have little or no commercial 
value because of the difficulty of recovering ne 
tallic values therefron; furthermore, they are 
highly reactive with air and moisture and there 
fore are hazardous to store or handle. 
An object of the present invention is to pro 

vide a method of recovering metal values from 
filter residues resulting from the purification of 
electrolytic light metals by filtration. A further 
object is to provide an improved method for 
adding a hygroscopic fluxing ingredient to a fused 

(C. 204-21) 
salt electrolysis cell. Other objects will be here 
inafter apparent. 
The above objects are attained by feeding to 

a fused salt electrolysis cell the filter residue 
obtained by filtration of the molten crude ca 
thodic product produced by such cell. 
The appended drawing shows one type of ap 

paratus suitable for use in practicing my inven 
tion. The drawing is a vertical section of a 
modified form of the electrolytic cell described 
in Downs, U. S. P. 1,501,756, hereinafter referred 
to as the "Downs cell'. The cell consists of a 
cylindrical steel shell f, lined with refractory 
ceramic material 2, to form a container for the 
electrolyte. In the center of this container is 
mounted a graphite anode 3, which extends 
through the floor of the cell. Surrounding the 
anode is an annular steel cathode 4, with con 
nections extending through the side walls of the 
cell. Located directly above the cathode is an 
annular structure 5, in the nature of an in 
verted trough, denoted herein as the 'collector 
ring' which serves to collect molten light metal 
rising from the cathode. Suspended from the 
inner edge of collector ring 5 is a cylindrical, 
foraminous diaphragm, separating the space be 
tween the electrodes into anode and cathode 
compartments. At one point, a vertical outlet 
pipe 6, is connected to the top of the collector 
ring 5, this pipe serving to carry out the metal 
collected in the collector ring 5. Pipe 6 leads 
into a receiver T, which has an opening at the 
botton, closed by a plug cock 8. At one side of 
the apparatus, at a point opposite the outlet 
pipe 6, is inserted a vertical pipe , the lower 
end of which opens into the lower part of col 
lector ring 5. 
One method of practicing my invention, utiliz 

ing the above described modified Downs cell, Will 
be described. The cell is utilized to electrolyze 
a fused mixture of calcium chloride and sodium 
chloride, whereby metallic sodium, together with 
a small amount of calcium, is liberated at the 
Cathode. The resulting product which is col 
lected in the receiver thus contains certain 
amounts of Calcium dissolved in the sodium, to 
gether with small amounts of electrolyte carried 
over and some oxide. This crude cathodic prod 
luct is removed from the receiver, cooled and 
filtered to obtain a filtrate of substantially pure 
SOdium, leaving a filter residue consisting of 
Calcium, Sodium and Smaller amounts of calcium 
oxide and salts. In order to remove the maxi 
mum amount of calcium from the sodium, the 
filtration operation is conducted at a tempera 
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2 2,071,124 
ture slightly above the melting point of sodium, 
at which temperature calcium is relatively in 
soluble in Sodium. At such filtration tempera 
ture, the filter residue is a Semi-solid maSS which 
may contain 65% to 72% of sodium, 18% to 
27% of calcium, 2% to 10% of calcium oxide 
and/or sodium oxide and up to 3% of salt. The 
amount of oxide depends upon the amount of 
oxygen originally in the electrolyte and the care 
taken in handling the product during its removal 
from the cell and during the filtration process. 
In accordance with my invention, the filter 

residue is fed into the modified Downs cell, pref 
erably into the cathode compartment of the cell, 
for example by way of pipe shown in the draw 
ing. The residue may be transferred to the Cell 
directly in the semi-solid or molten condition or 
it may first be cooled, e.g., by molding into bricks 
of suitable size, and the solid material fed into 
the cell. Upon coming into contact with the 
electrolyte in the cell, the calcium in the residue 
reacts with the sodium chloride of the fused 
electrolyte to liberate sodium and form calcium 
chloride. The Sodium in the residue fed to the 
cell is at the same time separated and rises into 
the collector ring, together with the Sodium liber 
ated by the reaction of the calcium with the 
electrolyte. The oxide contained in the residue 
becomes disseminated throughout the bath and 
is eventually chlorinated by the chlorine evolved 
at the anode, to produce further amounts of 
calcium chloride. After the continual addition 
of relatively large amounts of the filter residue 
to the electrolytic cell, the calcium chloride con 
tent of the cell may be increasingly high. I pre 
fer to feed to a single cell filter residue obtained 
from the products of a number of other cells until 
the electrolyte of the cell receiving the residue 
has reached a calcium chloride concentration 
Somewhat higher than that normally used. Part 
of the cell bath then is removed and used to sup 
ply calcium chloride to the remaining cells, the 
portion removed being replaced by additional 
Sodium chloride. However, if desired, the resi 

15 due may be fed in equal amounts to each of the 
cells in the group.. With either method, the cal 
cium chloride which is removed from the electro 
lyte by electrolysis to calcium and chlorine is 
returned in the form of the metallic calcium in 
the filter residue and anhydrous calcium chloride 
need be added only to make up the small amount 
of calcium which may be lost by handling and/or 
by failure to remove, all of the calcium from the 
sodium during the filtration process. 
The filter residue may be added to the cell in 

any suitable manner or to any portion of the 
electrolyte in the electrolytic cell. I prefer to add 
the residue to the cell at some point within the 
Cathode compartment Or at such place that the 
metal liberated by separation or by reaction may 
rise into the metal-collecting means of the cell. 
I may also add the reside at another point in 
the cell beneath the surface of the electrolyte 
and arrange a separate collecting means for col 
lecting only the metal released from the residue. 
In another method of practicing my invention, 
I feed the filter residue into the molten metal in 
the metal-collecting means of the cell, for ex 
ample into the upper portion of the collector 
ring 5 of the above described Downs cell. By 
this method, the residue, on mixing with the 
molten crude metal in the collector ring, under 
goes a separation, the salts and oxide settling 
out and descending into the electrolyte. The 

metal in the collecting means becomes saturated 
with the metal base of the fluxing ingredient 
(e. g., Calcium in the above described Oowns cell 
operation) with the result that further addition 
of filter residue causes this metal to precipitate 
and descend into the electrolyte and react there 
with. 
While I have described my invention with ref 

erence to the production of sodium and by means 
of a particular type of electrolytic cell, my in 
vention is not restricted thereto as other well 
known types of fused salt electrolytic cells may 
be utilized. Likewise, my invention is not re 
stricted to the recovery of metal values from the 
filter residues obtained by the filtration of crude 
electrolytic sodium; my process obviously is ap 
plicable to the electrolytic production of other 
light metals where a crude cathodic product con 
tains a plurality of metals from which a purified 
metal may be obtained by filtration. 
An advantage of my invention is that it pro 

vides a simple, effective and inexpensive method 
of recovering metal values from the filter residues 
obtained by the filtration of crude electrolytic 
Sodium or other light metals. 
tage, especially in the electrolytic production of 
Sodium, is that it avoids the waste of fluxing 
ingredient and eliminates the necessity of adding 
a hygroscopic fluxing ingredient in large amounts 
to the electrolytic cell. 

I claim: 
1. A process for recovery of metal values from 

a mixture of sodium, calcium and oxide com 
prising introducing said mixture into a fused 
mixture of sodium-chloride and calcium chloride 
undergoing electrolysis in an electrolytic cell. 

2. A process for recovery of metal values from 
a mixture containing light metals comprising 
introducing said mixture into the electrolyte of 
an Operating fused salt electrolytic cell at a 
point Substantially directly below a metal col 
lecting means in said cell, which means is lo 
cated Substantially directly above a cathode of 
Said cell, said electrolyte having a specific grav 
ity greater than that of said light metals. 

3. A process for recovery of metal values from 
a mixture containing light metals comprising in 
troducing Said mixture into the electrolyte of an 
operating fused salt electrolytic cell at a point 
Within the cathode compartment of said cell. 

4. A process for recovery of metal values from 
a mixture comprising an alkali metal and an 
alkaline earth metal comprising introducing said 
mixture into the electrolyte of an operating fused 
Salt electrolytic cell at a point within the cathode 
compartment of said cell. 

5. A process for recovery of metal values from 
a mixture containing light metal and a metal 
oxide comprising introducing said mixture into 
the electrolyte of an operating fused salt electro 
lytic cell at a point within the cathode compart 
ment of Said ce. 

6. A process for recovery of metal values from 
a mixture containing alkali metal and a metal 
oxide comprising introducing said mixture into 
the electrolyte of an operating fused salt electro 
lytic cell at a point within the cathode compart 
ment Of Said cell. 

7. A process for recovery of metal values from 
a mixture of sodium, calcium and oxide compris 
ing introducing Said mixture into a fused mix 
ture of sodium chloride and calcium chloride 
undergoing electrolysis in an electrolytic cell at 
a point substantially directly below the metal 
collecting means of Said cell, said collecting 
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means being located substantially directly above 
a cathode of Said cell. 

8. A process for recovery of metal values from 
a mixture of SOdium, calcium and calcium oxide 
comprising introducing said mixture into a fused 
mixture of sodium chloride and calcium chloride 
undergoing electrolysis in an electrolytic cell at 
a point within the cathode compartment of said 
cell. 

9. A process for recovery of metal values from 
a mixture of sodium, calcium and calcium oxide 
comprising introducing said mixture into a fused 
mixture of Sodium chloride and calcium chloride 
undergoing electrolysis in an electrolytic cell at 

5 a point within the metal collecting means of said 
cell, said collecting means being located substan 
tially directly above a cathode of said cell. 

10. A process for the production of a light 
metal comprising electrolyzing a fused electro 
lyte, collecting an impure molten cathodic prod 
uct, filtering said molten product to obtain a 
filtrate of purified metal and a filter residue con 
taining a light metal and introducing said resi 
due into said fused electrolyte at a point within 
the cathode compartment of the cell in which 
said electrolyte is being electrolyzed. 

11. A process for the production of an alkali 
metal comprising electrolyzing a fused electro 
lyte, collecting an impure molten cathodic prod 
uct, filtering said molten product to obtain a fil 
trate of purified alkali metal and a filter residue 
containing a light metal and introducing said 
residue into said fused electrolyte at a point with 
in the cathode compartment of the cell in which 
said electrolyte is being electrolyzed. 

12. A process for the production of an alkali 
metal comprising electrolyzing a fused electro 
lyte comprising a mixture of an alkali metal salt 
and at least one other metal salt, collecting an 
impure molten cathodic product, filtering said 
molten product to obtain a filtrate of purified al 
kali metal and a filter residue and contacting 
said residue containing a light metal with the 
aforesaid fused electrolyte at a point within the 
Cathode compartment of the cell in which said 
electrolyte is being electrolyzed. 

13. A process for the production of sodium 
comprising electrolyzing a fused electrolyte com 
prising a mixture of sodium chloride and calcium 

chloride, collecting an impure molten cathodic 
product containing sodium and calcium, cooling 
and filtering said molten product to obtain a fill 
trate of purified metal and a filter residue and 
contacting said residue with the aforesaid fused 
electrolyte. 

14. A process for the production of an alkali 
metal comprising electrolyzing a fused electrolyte 
comprising a mixture of an alkali metal Salt and 
at least one other metal salt, collecting an in 
pure molten cathodic product containing alkali 
metal and at least one other metal, filtering Said 
molten product to obtain a filtrate of purified 
alkali metal and a filter residue and contacting 
said residue with the aforesaid fused electrolyte 
whereby one of said metals in the residue reacts 
With said electrolyte to liberate alkali metal. 

15. A process for the production of an alkali 
metal comprising electrolyzing a fused electrolyte 
comprising a mixture of an alkali metal salt and 
at least one other metal Salt, collecting an in 
pure molten cathodic product containing alkali 
metal and at least one other metal, filtering Said 
molten product to obtain a filtrate of purified 
alkali metal and a filter residue, introducing said 
residue into the aforesaid fused electrolyte where 
by one of said metals in the residue reacts with 
said electrolyte to liberate alkali metal and col 
lecting said liberated metal. 

16. A process for the production of sodium 
comprising electrolyzing a fused electrolyte com 
prising a mixture of sodium chloride and calcium 
chloride, collecting an impure molten cathodic 
product containing sodium and calcium, cooling 
and filtering said molten product to obtain a 
filtrate of purified metal and a filter residue, in 
troducing said residue into the aforesaid fused 
electrolyte whereby calcium in the residue reacts 
with said electrolyte to liberate sodium and col 
lecting said liberated Sodium. 

17. A process for recovery of metal values from 
a mixture containing light metal and a metal 
oxide comprising introducing said mixture into 
the electrolyte of an operating fused salt elec 
trolytic cell at a point within the cathode com 
partment of said cell, in such manner that light 
metal is separated by gravity from said oxide and 
directly removing the separated light metal from 
Said cell. 

ROBER EDWN HULSE. 
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