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Patented June 6, 1939 

UNITED STATES 

2,160,969 

PATENT OFFICE 
2,160,969 

PROCESS OFPRODUCING PUREMAGNESUM 
Fritz Hansgir, Badenthein, Austria, assignor to 
American Magnesium Metals Corporation, 
Pittsburgh, Pa., a corporation of Delaware 

- Original application February 3, 1933, Seria No. 
655,067. Divided and this application Novem 
ber 20, 1934, serial No. 753,890 

1 Claim. 

This invention relates to a process of producing 
Substantially pure magnesium. 

Like all solid substances having a consider 
able vaportension even below their melting point, 
metallic magnesium displays a tendency to pass 
directly from the condition of vapor into the solid 
state, without the occurrence of a liquid phase. 
It has therefore been repeatedly recommended 
to purify magnesium by sublimation or to pro 
duce it in crystalline form, from magnesium-con 
taining starting materials, a process which, how 
ever, is attended inter alia, with the drawback, 
in Operating on a technical scale, that it can 
Only be performed in a periodic manner. On the 
other hand, the distillation of magnesium has 
hitherto encountered serious difficulties. 
One object of the present invention is to sepa 

rate substantially pure magnesium from non 
Volatile concomitant substances. 
Another object of my invention is to enable 

magnesium to be distilled so as to condense the 
distillate as a liquid deposit. 
A further object of the invention is to provide a 

process for the distillation of material containing 
metallic magnesium which can be carried on 
Continuously. W . 

My process comprises passing crude metallic 
magnesium, or material high in magnesium, con 
tinuously through a heated zone, in order to heat 
it to a temperature above the melting point, and 
preferably in the neighborhood of the boiling 
point of magnesium, the disengaged vapors being 
carried by an inert or reducing gas, through an 
interposed filter, into the condensing zone, the 
vapors being prevented from cooling below the 
Solidification point of the magnesium, by being 
heated on their way to the condensing zone, and 
being thereafter suddenly cooled to the condensa 
tion point. The filtration serves to remove con 
taminating particles of dust from the metallic. 
Vapors. This process is performed at reduced 
preSSures. 
While various types of apparatus might be em 

ployed for carrying out this process, a typical ap 
paratus according to the present invention con 
sists substantially of an externally heated dis 
tillation chamber which is provided with a con 
veyor and connected, at each end, with lock 
chambers, through a stock vessel or collector, and 
also with a condenser from which the molten 
magnesium runs of into a collector, for example, 
through a barometric Outlet, a filter being inter 
posed between the said distillation chamber and 
the said condenser. The still, filter, condenser, 
Outlet and receiver are preferably housed in a 

(C1, 75-67) 
common heating chamber, such as an electric 
radiation furnace. 
In order to render the filtration process con 

tinuous, it is advisable to employ a filter of loose, 
granular material, piled up loosely between an in 
take and closable outlet, in the passage connect 
ing the still chamber with the condenser. 

In a preferred embodiment of apparatus for 
carrying oit the invention, the condenser consists 
of a hollow body, closed below and internally 
cooled, and preferably with a curved bottom, said 
body being disposed in a heated jacket in such a 
manner that the incoming vapors bathe the low 
est portion of the cooling surface. This cooling 
tube is preferably provided with a device for 
maintaining a liquid or gaseous cooling medium in 
circulation therein, the arrangement being Such 
that the heat is transmitted through the outer 
tube to the cooling medium principally by radia 
tion. To enable the cooling action to be accu 
rately regulated, it is advisable to arrange said 
circulating device so as to be vertically adjust 
able. , - 

In order more clearly to understand the nature 
of the invention, reference is made to the accom 
panying drawings, which illustrate diagrammati 
cally and by way of example, an embodiment of 
apparatus Suitable for carrying out the process 
of the invention. 

In said drawings Fig. 1 shows a front elevation 
in partial section; Fig. 2 a cross section; Fig. 3 
a vertical section through a modified embodi 
ment; and Fig. 4 a detail of a further modifican 
tion. 

Like reference characters denote like parts in 
the Several figures of the drawings. 
According to the embodiment shown in Figs, 1 
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and 2, the distillation chamber is in the form . 
of a tube which extends through a Suitable heat 
ing apparatus, such as an electric radiation fur 
nace 2. The material to be distilled is placed in 
a charging hopper 3 and passes through a lock 
chamber 4 having closure members 5 and 6 oper 
able by levers, as shown, into a stock vessel , , 
from which it is continuously fed, by means of a 
worm 8 or the like, into distillation chamber 1, 
through which the material is conveyed by means 
of a worm 9 or the like. The residue falls into a 
collector 0, from which it is discharged through 
a lock chamber if provided with closure mem 
bers Sa and 6a. The collector O and chamber 

l, as also the chamber 4 and stock vessel 7, are 
connected with a vacuum pump by means of 
pipes, as shown in Fig. 1, adapted to be closed. 
independently. 
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2 
Midway along its length the distillation tube 

is connected by a conduit 2 with the Outer shell 
3 of a condenser, the discharge pipe 4 of which 

dips into a receiver 5. In the bottom of re 
ceiver 5 there is provided a valve 6. By ar 
ranging the condenser at a level more than 6 
meters above the outlet level, a perfectly auto 
matic barometric outlet device is obtained. This 
known arrangement can also be replaced by the 
known double receiver for vacuum distillation, 
which enables work to be carried on without 
interruption by reversing devices. 

In Fig. 4 there is illustrated Such a double 
receiver which may be used in connection with 
the present process, and which is similar to that 
shown in Ullmann "Enzyklopaedie der Tech 
nischen Chemie' of 1929, second edition, third 
Volune, at page 610. It comprises two receivers 
45, 45a which may be connected alternatively by 
means of the three-way valve 46 through pipe 4 
to the condenser. Each of the receivers is 
adapted to be connected with the vacuum pump 
or the atmosphere by means of pipes controlled 
by valves 48, 4.8a, and 49, 49a, respectively. The 
discharge pipes of the receivers 45 and 45a may 
be closed independently by valves 53 and 53a, 
respectively. Before the distillate is allowed to 
flow through the pipe 6 and the valve 86 to the 
receiver 45, the valve 48 will be opened to provide 
a vacuum and the valves (89 and 53 will be closed. 
Simultaneously the distillate may be discharged 
from the receiver 45d; for this purpose, after 
closing the valve 48a and opening the valve 49a, 
the valve 53a is opened. When the receiver 85a 
is to receive the distillate and the receiver 45 is to 
be discharged the operation of the valves is 
reWerSed. 
As shown in Fig. 2, the condenser consists of a 

cylindrical hollow vessel , closed below by a 
curved bottom and disposed upright in a heated 
shell 3, in such a manner that the incoming 
vapors bathe the lowest portion of the cooling 
Surface. A tube 8 is centered in the tube 7 so 
as to leave a Small intermediate space all round 
and allow the transmission of heat to take place 
principally by radiation, and tube 8 is cooled by 
means of a liquid or gaseous cooling medium, 
which is admitted through the tube a 9a and 
paSSes away through the lateral branch 9b. The 
whole of the circulation device is vertically adjust 
able in the tube 7, in order to enable the cooling 
action to be accurately regulated. 

In order to remove accompanying dust, a filter 
is interposed in the pipe 2 connecting the cham 
ber with the condenser 3. The filtering me 
dium consists preferably of loose, granular mate 
rial, Such as sintered magnesite or coal slack, dis 
posed loosely in the connecting pipe. The air 
rangement shown in Fig. 2 has been adopted to 
enable the filtering medium to be replenished 
without interrupting the work. The filtering me 
dium 26 is disposed in a hopper 28, to the lower 
send of which is attached a tube 23, which can be 
closed by a valve 22 and dips into a collector 24, 
Whilst a pipe 25, leading from a stock vessel 26, 
rests on the heap. On the valve 22 being opened, 
the entire column of material is set in motion, the 
active portion becoming changed. If desired, . 
the valve can be left slightly open all the time, so 
that the changing is continuous. Since the filter 
ing medium is more rapidly clogged up on the 
intake side than on the discharge side, it is advis 
able to arrange that the changing of the medium 
does not proceed with the same velocity on the 
two sides. For this purpose a deltoid member 2 

2,160,969 
is disposed, slightly eccentrically, in the hopper 2, 
so that the outlet passage on the intake side of the 
vapors is wider than the passage on the Outlet 
side, and the medium accordingly moves more 
rapidly on the intake side than at the Outlet side. 
In order to direct the flow of the magnesium 

vapors, they are conducted to the condenser by 
means of a current of inert Or reducing gas, Such 
as hydrogen. For this purpose, supply pipes 28, 
29, 30, 3 are employed, which, in the example 
shown, are attached at both ends of the reaction 
chamber (Fig. 1) and to the stock vessel 26 and 
outlet pipe 23 (Fig. 2), respectively. 
The material to be distilled, such as magnesium 

dust furnished by the electrothermal reduction of 
magnesium compounds, is heated in the heating 
zone to a temperature-according to the degree of 
vacuum-at which the magnesium already pos 
sesses a high vapor tension, preferably to a tem 
perature near (slightly above) the boiling point. 
The pipe 2 leading to the condenser (Fig. 1), the 
filter and the shell 3 of the condenser are heated 
to such an extent that the internal temperature 
can not fall below the solidification temperature 
of the magnesium. If the distillation be con 
ducted within a pressure range of 50 to 200 mm. 
mercury gauge, the distillation tube and the other 
heated members of the device are maintained at 
a temperature between 850 and 1000. C. The 
actual cooling temperature of the condenser is 
between 680° and 800° C. 
According to the embodiment shown in Fig. 3, 

the horizontal reaction chamber is replaced by a 
vertical tube 32, forming the casing of one side of 
a bucket elevator 33. Before entering the heated 
portion of the casing 32, the buckets 36 are filled 
With magnesium-containing material from a 
stock vessel 35 and this material is thereafter 
covered by filtering material discharged from a 
stock vessel 3. The outlets of each vessel are 
adapted to be closed by slides 36, 38, respectively. 
The vapors generated in the heated section of the 
tube, 32 pass through the filtering medium and 
are carried off to the condenser 3 by means of the 
flushing gas admitted at 39 and 40. 

Instead of conveying the material to be dis 
tilled through the distillation zone by means of a 
Worm or bucket elevator, the process can also be 
carried out with the aid of other suitable known 
devices permitting the flow of the material under 
the influence of gravity (such as for instance sta 
tionary furnaces comprising a series of hearths in 
step relation), or by rotation of a heated tube 
round its long axis (such as revolving furnaces), 
or by stationary furnaces provided with paddle 
shaped conveying devices. It is only essential 
that the magnesiurn-containing material pass 
through a heated ZOne so as to be brought to a 
temperature which causes transformation of the 
magnesium into the state of vapor, which tem 
perature, of course, depends on the pressure con 
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ditions existing in the heated system, and that, 
after passing through a alter, the resulting mag 
nesium vapor is subjected to such condensation 
conditions that the metal will be converted to 
liquid form. , 
In all cases, heat-resisting special steels, free 

from nickel and copper, must be employed for 
constructing the apparatus of the present inven 
tion in order to prevent contamination of the 
resulting magnesium. 
This application is a division of my copending 

application serial No. 655,067, filed February 3, 
1933. i 



2,160,969 3. 
According to the provisions of the patent stat 

utes, I have explained the principle and mode of 
operating my invention, and have illustrated and 
described what I now consider to be its best em 
bodiment. However, I. desire to have it under 
stood that, within the scope of the appended 
claim, the invention may be practiced otherwise 
than as specifically illustrated and described. 

I claim: 

A method of treating magnesium powder which 
comprises subjecting said powder to a temperature 
above the melting point, maintaining said powder 
in a continuous state of agitation to subject the 
same to a rubbing action, the temperature and 
pressure being such as to cause vaporization of 
magnesium, removing the vapors and condensing 
the Sanae. 

FRITZ HANSGIRG. 


