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To all whom 1t may _éoncem\;- ._

Be it known that we, Franz voN KUGEL-
GEN, a subject of the German Emperor, and
GrorGE O. SEWARD, a citizen of the United
States, both residing at Holeombs Rock, in
the county of Bedford and State of Virginia,
have jointly invented certain new and useful
Improvements in the Process of Producing

Magnesium, of which the following is a speci-

10 fication.
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This invention relates to the produetion of
magnesium and magnesium alloys by elec-

trolysis. .

production of metallic magnesium consists in

~ the electrolysis of the double chlorid of mag—

nesium and sodium (or potassium). It 1s

very difficult to obtain the electrolyte free
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from wadter.

The best results are obtained
by mixing chlorid of magnesium with chlo-

 1id ofsodium or of potassium, and carefully
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drying this mixture and melting it. - After
certain other treatments the molten salt is
poured into iron crucibles and subjected to
an electrolyzing current while applying heat
externally. To get good results, the temper-

‘ature has to be kept low and watched very

carefully. If it rises too high, the magne-
sium is redissolved in the electrolyte; and
furthermore the magnesium rises to the top
where it is partly burned by exposure to the

“air, and partly recombines with the chlorin.
'Even where the proper temperature is main-
tained, the difference in specific gravity 1s so,

slight that it is necessary to use diaphragms
of porcelain, which are expensive and fragile.
Another disadvantage is that after a certain

- amount of magnesium has been removed by
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electrolysis, the electrolyte contains too
much sodium or potassium for continuing

the process; it then becomes necessary to re-
move it and replace it by fresh electrolyte. |

Thus the preparation of the electrolyte re-
uires a long and tedious treatment; and
the electrolytic process is not continuous, re-
quires great care, and necessitates the use of
expensive digphragms.
tions it has béen heretofore impossible to pro-
duce magnesium at a low price, although. the
raw material is cheap. o .
The present invention eliminates the dis-
advanta{:fes of the prior process, and renders
it possible to produce magnesium by a con-

" The present commercial process for the:

Under these condi-

| tinuous process, and at a considerably lower
-¢ost than heretotore. S |
Our invention is based upon the diseovery

that magnesium oxid or analogous magne-

-sium compound is soluble in certain: flwerids
of higher decomposition voltage, so. that

when such fused bath is subjected to elec-
trolysis the magnesium compound alone is
decomposed and magnesium: is separated at
the cathode. We have found that.a contin-

‘uous electrolytiec production of magnesium 1s
possible by the use as an-electrolyte of a

used mixture of magnesium oxid: and mag-
nesium fluorid; rendered fustble by
tion of a fluorid or fluerids:of metals more
electro-positive than.magnesiirm: Magne-

sium oxid has a lower decomposition vol-
tage than magnesium fluorids and the other
| fluorid or fluorids, and is therefore’ decom-
posed in preference to the other compounnds,

so-long as the voltage is kept withim certain
limits, and & proper concentration: 1s main-
tained. By feeding magnesium oxid to the

electrolyte in proportion asit:is decomposed, .

the process may be carried on continuously.
In case the voltage is higher than the normal,
some magnesium ﬂuori% is also decomposed,
but this 18 easily replaced by the addition of
magnesium fluorid during the electrolysis.

~ In practicing the process, the solvent bath
may be considerably varied. -The mixture
is chosen with a view of getting as low a
melting point as possible consistent with the

property of dissolving magnesium oxid. A
mixture of magnesium. fluorid with one or-
“more alkaline fluorids is suitable. Or mag-.

nesium fluorid, one or more alkaline fluorid,
and one or more alkaline earth fluorids may

beused. A mixture of two parts magnesium
fluorid, one part lithium fluorid and one part

calcium fluorid gives good results.
Instead of magnesium oxid, we may use
magnesium oxy-chloiid or other oxy-com-
pound which will dissolve in the solvent
‘Eaths already described. -In case the oxy-

chlorid is used, both oxygen and chlorin

are separated at the anode. Hereinafter,
whenever we designate magnesium oxid, 1t
is understood that we include the oxy-chlo-

1id of maﬁnesium or any other suitable oxy-

compoun | | .
An example of an application of our in-
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vention is as follows:—A mixture of Cak, -
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lum fluorid. - The combine
lected to electrolysis in any suitable and

and MgF, in any suitable proporti.ci’ns s | s hi'ghér than that of magnesium o'ﬁid, sub-
“melted 1n a suitable vessel, and when suffi-

.clently molten, MgO is dissolved therein. Or

the solvent bath may be made of any of the
fluorids referred to, and may or may not in-
clude a lithium compound, preferably lith-.

c}) ‘bath 1s sub-

own manner. Carbon anodes may be
used and an iron cathode, but other mate-

- r1als may be used for the anode and cathode.

As the magnesium oxid is decomposed it is

- to be replaced by fee;din%(in fresh magnesium

oxid.
saturated with the magnesium oxid, and the |
latter should therefore be fed in at frequent
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1t 18 desirable to keep the bath nearly

intervals, and as much or.nearly as much as
will freely dissolve. .

[f 1t 18 desired to produce an alloy of mag-
nesium, we. may use the alloying metal as

- the cathode, with which the separated mag-

nestum alloys, using forexample aluminium,
-as set forth in our application Serial No.

- 257,618, filed April 27, 1905.

5.

“We claim as our invention:—

~--.1. The process of producing magnesium
~ which consists in dissolving magnesium oxid
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2. The process of producing magnesium
which consists in dissvrﬁving magnesium oxid
in a fused bath of magnesium fluorid and
another fluorid whose decomposition voltage

composed.

Jecting the same to electrolysis, and feeding
magnesium oxid to replace that which is de-

3. The process of produé.ing -majgneSium

‘which consists in dissolving magnesium oxid

in a fused bath of magnesium fluorid and
one or more alkaline fluorids, subjecting the

same to electrolysis, and feeding magnesium

oxid to replace that which is decomposed.

4. The process of producing magnesium
by dissolving magnesium oxid in a fused

bath of magnesium fluorid and one or more
fluorids of metals more electro-positive than
magnesium, and subjecting the same to elec-
trolysis. ' | -

5. The process of producing magnesium
1 by dissolving magnesium oxid in a fused -

bath containing magnesium fluorid and. one
or more alkali fluorids, and subjecting the
same to electrolysis. '

6. The process of producing magnesium
by dissolving magnesium oxid in a fused

bath of magnestum fluorid and. one or more

| alkali fluorids, eontaining one or more alka-
line-earth fluorids, and subjecting the same
‘ _ to electrolysis. - ' |
~1n a fused bath of mixed fluorids whose de- |
‘composttion voltage -is- higher than that of
magnesium oxid, subjecting the same. to
~-electrolysis, and feeding magnesium oxid to
‘replace that which.is decomposed. B

In witness whereof, we have herelinto

-signed our namesin the presence of two sub-

scribing witnesses. _
| FRANZ VON KUGELGEN.
GEORGE O. SEWARD.

"~ Witnesses: * R
Geo. T. LANCASTER,
C. OFFERHAUS.
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