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1o all whom it may CONCern:

Be it known that WirLiam G. Harvey,

citizen of the United States, residing at
Niagara Falls, in the county of ngara
5 and State of New York, has invented
certain new and wuseful Improvemente in
Jlectrolytic Production of Magnesium, of
which the following 1s a specification.

My 1nvention relates to the electrolytic

10 production of magnesium from its fused

salts and particularly to the reduction of
magnesium from its oxide substantially ac-

CoT dlIl*D‘ to the process disclosed 1n the patent.

to Sexmrd 1,310,450, July 22, 1919. In this

15 patent is disclosed a process for the electro-

Iytic production of magnesium, in which
there 1s employed a fused bath comprising
fluorids of magnesium, barium and sodium
carrying in suspension or solution, magne-

20 sium oxide. " In order to replace the decom-

posed magnesium salts, a layer of magnesi-
um oxide or magnesmm carbonate 18 main-
talned upon the surface of the fused bath
and floats thereon due to the higher specific

25 oravity of the bath.

Among other features, the apparatus dis-
closed for carrying out this process utilizes
a submerged solid metal cathode. The re-
cduced magnesium first deposits on the cath-

30 ode and on account of its specific gravity

being less than the fused bath material, it
rises to the surface where it is collected and
removed from time to time.

In carrying out the process hereinabove

35 specified temperature conditions are an im-

portant element in successful operation. In
oeneral, a low temperature is desirable from
the stan(1p01nt of preventing volatilization
and burning of the separated metal, and 1s

10 also conducwe to a larger product10n of
magnesium, due to the lower- vapor presgure -

of magnesium at such temperature.
In the cathode region, a low temperature
is advantageous because it permits the metal

45 to be skimmed off the bath with less inclu-
sion of the bath composition, due to the fact

that the latter becomes more viscous at
lower temperatures, whereas the fluidity of
“the magnesium remains about the same as at
60 the higher temperatures. '

On the other hand, a high temperature n

proximity to the anodes is in line with their

natural requirements, as the bath must be
kept very fluid in this region, thus making

Serial No. 498,892,

for - rapid circulation around them and'q

oreater ease In freeing polarlszr gases
from them.

I have discovered therefore that if, in-

stead of mamtﬂunmﬂf substantially umtorm

temperature in the zones of bath in proxim-
ity to the cathode and anode, the cathode
zone of bath is maintained at a-lower tem-
perature than the anode zone, the advan-

tages oi the low and high temperatures

hereinabove specified can be attained and
without the disadvantages of either.

difference n temperatures between the two

~zones will be approximately 120 degrees C.

For securing this lower cathode zone of

temperature various types of apparatus mey'

be utilized.

The preferred type is that shown in the
drawings in which—

Figure 1 is a transverse section of an

electrolytic furnace; and

Figure 2 1s a phn view of the same.

The furnace comprlees a container 1 con-

structed of sheet iron or other suitable ma-

~terial, which may be of any desired length

but transversely 1s only of such width as to

provide suitable space for the carbon anodes

2, cast iron cathodes 8 and iron baffle plates
4. The cathodes are constructed to prowde

a longitudinal portion 7, connected to an

elbow 8 Wthh in turn is connected to the

bus bar 9. On account of the high specific

The
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gravity of the bath, the cathode wﬂl have a =

tendency to float and does not require any

special supporting means. The bafile plates
4, constructed of steel, are supported at
their ends on the frames 10 attached to the

end wall of the receptacle and dip into the

~ bath sufficiently to separate the anode and
The bath solidifies to a

cathode areas.

oreater or less extent around the walls and
upon the bottom ag indicated at 11, the pool

12 remaining ﬂllld under oper'ttmg condi-
tions.

Radiation through the walls of the re-

ceptacle will i part induce a lower tempera-
ture in the cathode zone.

as the water pockets 13 may be applied to
the walls of the receptacle to further lower
the temperature.

It is not necessary that the cathode should

If this should:
prove insufficient, fluid cooling ‘means such
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| be located on the outer side and it may be
| m the center Wlth anodes on the outer side;



in this case, it would be necessary to pro-

vide specml cooling means for the cathode.

- Iclaim:

1. The method of electrodepositing mag-
nesium from a molten fluorid bath utilizing
a solid cathode, comprising maintaining the

zone of bath in proximity to the cathode at

10

16

a lower temperature than the zone of bath
1n proximity to the anode, whereby the
cathode zone of bath is more viscous than
the anode zome. -

2. The method of electrodepositing mag-
nesium from 1its fused salts, comprising
passing an electric current through a molten
bath containing magnesium* fluorid and
magnesium O‘Klde utilizing a solid cathode

and maintaining the zone of bath 1N Prox-

imity to the cathode at a lower temperature
than the zone of bath in proximity to the
anode, whereby the cathode zone of bath 1g
more viscous than the anode zone.

3. The method of elecﬁ;rodepomtmg mag— |

1,583,011

nesium from 1its fused salts, comprising
passing an electric current through a molten
bath containing magnesium fluorid and
magnesium oxide, utilizing a solid cathode
and maintaining the zone of bath in prox-
1imity to the cathode at a lower temperature
than the zone of bath in proximity to the
anode, whereby the cathode zone of bath is

25

30

more viscous than the anode zone and with-

drawing magnesium 1n the molten state
from the upper portion of the bath.

4. The method of electrodepositing mag-
nesmm from 1its fused salts, comprising
passing an electric currvent through a mol-
ten bath containing magnesium fluorid and
magnesium oxide, utilizing a solid cathode
and maintaining the temperatme of the zone
of bath in proximity to the cathode approx-
imately 120 degrees C. lower than that of
the zone of bath in proximity to the anode.

In testimony whereof I affix my signature.

WILLIAM G. HARVE'I
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