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To all whom it may concern:
. _Be it known that I, Lroxarp Watno, &
citizen of the United States, and resident of
* Plainfield, in the county of
.of New J’ersey, have invented certain new
and useful Improvements in Processes -of

Reducing Magnesium Compounds, of which’

the following is a specification. . :
My invention has for its object to provid
a_simple, efficient and economical method
of reducing magnesium compounds to the
metal magnesium; and more particularly
the reduction of magnesium oxid to mag-
nesium by the use of aluminum. -
" According to the preferred mode of prac-

tising my invention finely-divided magne-

sim oxid and finely-divided metallic
aluminum in their proper molecular: propor-
tions are thoroughly and intimately mixed
mechanically in any approved manner, such,
for example, as by operations employed in

the mixing of explosive powders. The mix- -

ture is compressed into compact bodies, such
as tablets, balls, or the like, by any known
or approved means in order to insure a close
conglomeration of the particles of ths two

materials, and also to provide interstices:
_ among the assembled bodies. Such bodies

are introduced in a retort and subjected to

-8 temperature of about 1100° C. to 1350° C.
n vacuo, with some such reaction as is in-
dicated in the following equation:

8MgO4-2A1=A1,0,+3Mg.

The reaction begins at about 900° C. and
its rapidity increases as the temperature
rises. Under the condition of intimate con-
tact in the pulverulent state and at high
temperature in vacuo the oxid of magne-
sium gives up its oxygen to the contiguous
aluminum, forming Al,0, (and possibly

other little known -oxids of aluminum) and.

releasing the metallic magnésium .in a
nascent state which contributes to its imme-
diate volatilization at the high temperature.
The vaporized metallic magneisium passes
over 3 vacuum condenser and deposits itself
in crystalline form on the condenser sur-
face; the ALO, (and other oxids, if any)
remaining in the retort. The magnesium
thus deposited in the condenser is removed
therefrom' and moalted according to known
processes of treating magnesium.

The Al,Q, is removed from the retort and
is reduced to the metal aluminum by any
known or approved process, such aluminum

" being used in sub

2Union and State -

‘can be heate :
" ture. The tube is provided with a thermo- .
couple 6 and the :

uent operations for the
recovery of magnesium from MgO as pre-
viously described. : :
he magnesium oxid and the aluminum
should be . very finely comminuted (sep-

‘arately) and most thoroughly mixed, and the -

two materials should be solidly compressed
before subjecting the mixture to the heating
operation én wacuo above described, as
otherwise no substantial reaction will be
had. - The division of the compacted mate-
rials into.tablets, balls, or like units, pro-
vides, throughout the charge within the re-
tort a multiplicity of interstices for the free
exit of the magnesium vapor. -

The operation can be efficiently conducted

‘in an apparatus of the character illustrated
re 1 is a dia-

in the drawings; wherein Fi
gram of the apparatus, and Fig. 2 is a lon-
gitudinal vertical section of an electric re-
sistance furnace and charged: retort.

The particular form of electric resistance
furnace shown comprises a tube 8 of high
melting point metal, such, for example, as
chromel’ or nichrome, supported within a
suitable insulating casing 4. Wound about

this tube throughout its length is a coil 5,

preferably of platinum, which is "electri-
cally connected with a source of electric
energy of high voltage, whereby the tube
to the desired high tempera-

lvanometer 7.
A retort, comprising a inetal tube 8 her-
metically closed at one end 9, is adapted to
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be snugly entered in the furnace tube. The .
other end of the retort is provided with a -
suitable coupling 10 for one end of .a rela--

tively long tube 11 which. constitutes a con-
denser. The outer end of the tube 11 is

. connected by means of & pipe I2 with an

exhausting pump 13, preferably of the con-
tinuous o1l type, which is geared with and
operated by an adjacent motor 14. The
pump, when the parts are assembled, is

operated to exhaust the retort and condenser

and establish therein a high degree of vacn-
um. The pipe leading to the pump is
equipped with a vacuum gage 15 and with
suitably-disposed stop-cocks, such as 16, 17.

In practising my invention' the retort,
charged with the above described bodies
comprising MgO and Al is introduced in
the furnace tube.
coupled to the retort and the pump is actu-
ated until the desired high degree of vacuum

The condenser is thén.
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hes been estoblished in the retor and com-
denser. This domes, the ccek 18 adjecsnt the
outer end of the condenser is closed; the
operation of the pump is stopped, and the

current is delivered fo the furnoce tuks and

continued until the comitents of the retord

" are subjscizd to the action of o temperature

£:9
[#4]

of akont 1850° C. én vesup, which tempsera-
fure is moinioined wnlil the metal Mg has

been dishiled over info the condenser as

obove described. This being accomplished
a el B A a, - 3
the relorl, together with the comdenser, is

withdrown from the furnses; the rélort and

condenser are separated from each other by
manipnietion of the coupling, and the con-

tenls of the respeclive receplacles are re- -
mmoved as herveinbsfore mentioned. - If de-

sired the exhausting operation of the pump
ean ke continued during the proeess of re-
duction, - ’

1% is fo be undersicod thet the form of

' oppatetus above described is illustrative

“

mmarely, os amy other suitoble apporatus ca-
pable of effectually performing the steps of
my. hovel process moy be employed withouns
deparbure from the spirit mj{’ my invention,

sy -

A% iz 2lso to be understood thet the details

® DICCESS INOY bs_varied within the
scope of the appended claims.

1 A prosess of zeducing o mognesium

> 2,570,628

compound . fo metellic magnesium, which
comprises finely dividing seid compound;

fnely dividing metallic aluminum; ingi-

mately mixing the finely divided materials;

closely compacting the mixture under pres- -

sure, and subjecting the consolidated mate-
rials o the action of a high degree of heat
#n vacuo, with the formation and distilla-
tion over of the metal magnesium.

9. A process of reducing a maghesium

‘oxid to metallic magnesium, which com-
. prises intimately mixing finely divided mag-

nesium oxid and finely divided aluminum,
tompressing  the mixbture -into compact
bodlies, and subjecting the said bodies to the
action of 2 high degree of heat #n.vacuo,
with the formation and distillation over of
the metal magnesium. A .

8. A precess of reducing s magnesium

oxid to metallic magnesium, which com-’

prisss infimately mixing finely divided mag-
nesium oxid and fnely divided aluminum,
compressing the ' mixbure . into compact
bodies, and subjecting the said bodies to the
action of a temperature from about 1100° C.
to-obout 1350° C. én vacue. . - . ‘

Signed at New York, intthe county and
State of New - York, this 30th day of July,
A. D. 1920, R ~

LEONARD WALDO,
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