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To all'uhom it may concern: 
. . Beit known that I, RoBERT J. McNTT, 
a citizen of the United States of America, 
residing at Niagara Falls, in the cqunty of 
Niagara and State of New York, have in 
vented a certain new and useful Method for 
Reducing Metals, of which the following is 
a specification. - 
My invention relates to a new and useful 

method for reducing metals from com 
pounds containing the same and the object 
of the inventionisto provide a method for more economically and effectively carrying 
on such reduction. - 
My invention consists in dissolving, alloy 

ing orchemically combining the metal which 
it is desired to reduce, with another metal 
or mixture of metals, which latter metal or 
mixture is volatile only at different tempera 
tures and pressures than that nat which the 
metal sought to be produced gives off its 
vapor. The solution, alloy or chemical com 
pound thus prepared is then brought to a 

25 
suitable temperature andan inert gas passed 
through the same, said gas carrying over 
withitself the vapors of the morevolatile 
metal or metals. These vapors may be sepa 

i rated from the gas by any suitable means 
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and collected as desired. 
In the following I have described, in con 

nection with the accompanying drawing, one 
means of carrying out my invention, the fea 
tures thereof being more particularly point 
ed outhereinafter in the claims. 

one form of device for carrying out my in 
vention, the view being largely diagram 
matical. . . i e 

I have illustrated my invention in con 
nection with a continuous processfor the 
reduction of metallic sodium from its com 
pounds, for example, sodium chlorid, in 
which illustration the sodiumis alloyed with 
a suitable cathode metal such as lead 
through the action of electrolysis, lead be 
ing volatile only at a higher temperature 
and lower pressure than sodium. . 
The drawing illustrates an electrolytic 

cell, preferably of cast iron, having an elec 
trolytic chamber 1 and a furnace chamber 2. 
3 is a transverse partition extending from 

- side to side of the chamber 1, an opening 4 being left between one end of the partition 
3 and the end wall 5 of the chamber 1, the 
other end 6 of partition 3 being turned 

The drawing is a sectional elevation of 

tion with chamber 1 

downward to form a seal 7 into which de 
pends end wall 8 of chamber 1. 

9 is the upturnéd portion of partition 3 
forming onewall of furnace chamber 2. 10 
isone of the end walls of the electrolytic cell 63 
and is adapted to form the other wall of 
furnace chamber 2. 

11 is the bottom of the cell connecting 
walls 5 and 10. 

It is Seen that the relation of the parts is 
Such that there is a free means of commu 
nication through channel 12 from furnace 
chamber 2 through opening 4 into the elec 
trolytic chamber 1 and from electrolytic 
chamber 1' through Seal 7 over wall 9 into 
the furnace chamber 2. 

- 13, 13 indicate the anodes which may be of 
any suitable substance, such as carbon or 
graphite, and connected by wire 14 to a 
source of Suitable electric current (not 
shown). 

15 represents the cathode metal, which in 
the illustration chosen, is molten lead. 

16 indicates the compound from which 
the metal desired is to be reduced, which in 
the illustration chosen, is sodium chlorid. 
- 17,1 representa suitable magnesia lining 
protecting the walls of the electrolytic cham 
ber and extending down below the surface 
of the cathode metal 15, as shown. 

18 represents a stirrer blade on shaft 19 
suitably supported and driven by gear 20 
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actuated byany suitable means. The object 
of the stirrer blade 18 is to circulate the 
molten metal from channel 12 through open 
ing 4, into chamber 1. . 

90 

21 is a cover formingan air-tight connec 
and is preferably of 

asbestos. N 

22 is an opening in cover 21, which in the 
illustratiori chosen, is adapted to permit 
the chlorin, one of the products of elec 
trolysis of sodium chlorid, to escape, The 
chlorin may be conducted to a suitable re 
ceiver (not shown) for any purpose de 
sired. Cover 21 is also provided with suit 
able means (not shown) for charging the 
chamber 1. - 

23 is an electric contact to the cathode. 
-24 is a pipe conducting an inert gas, such 

as hydrogeniornitrogen, for example, to a 
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: beneath the surface of the contents of 
ace chamber 2, the inner end of the pipe 

being suitably perforated (perforations not 
shown) for the passage of gas therethrough lº 



into the contents of furnace chamber 2, said 
gas being forced under suitable pressure 

i through pipe 24 from any convenient source 
(not shown). 25 represents a furnace for heating fur 
nace chamber 2, so that the contents willbe 
maintained at a temperature suitable for 
driving of the more volatile metal or metals. 
In the illustration the heating means is 
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shown as a gasburner 26. 
27 is a gooseneck connection from furnace 

chamber 2 to condenser 28, condenser 28 dis charging into receptacle 29. - 
30 is a suitable air-tight cover for furnace 

chamber 2. 
In the operation of the device described 

and in connection with the reduction of me 
tallici sodium from sodium chlorid, the so 
dium is separated from the chlorin and 
alloyed with the cathode metal, which as 
stated above may be lead, ortin, ora mixture 
of these orother suitable metals, the chlorin passing of through opening 22 in cover 
21 as described. The alloy is caused to cir 
culate out of electrolytic chamber 1through 
seal 7 under walI8 and over wall 9 into fur 
nace chamber 2 by the pressure exerted upon 
it by the superincumbent sodium chlorid, 
which must be renewed as fast as decom 
posed, in connection with circulating device 

- 18, as described. In furnace chamber 2 the 
alloy is maintained at a suitable tempera 

35 

ture by means of furnace 25 and subjected 
to the action of the inert gas which passes 
through the same, the gas carrying the vapor 
of the morevolatile metal, in the illustration 
chosen, sodium, with it, through connection 27 into condenser 28, the remaining portion 
of the molten alloy, freed fromsome orall of 
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the metal whichissought, being drawn 
through chanel 12 and opening 4 into cham 
ber 1 by means of the circulating device dei 
scribed. In chamber 1 the residual metal 
charged or further charged with the sodium, 
The means describedisillustrative of but 

one manner of carrying out my invention, 
as it is obvious that an alloy might be pre 
pared in other ways than by electrolysis, 
that solutions orchemical compounds hav 

º ing the characteristics desired may be used 
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in place of alloys and that other metals than 
sodium may be reduced. It is further ob 
vious that the metal desired may remain in 
the furnace as the residual metal, the vapors 
driven of being those of the metalor 
metals with which the metal desired has 
been alloyed or otherwise combined, al 
though I preferto drive of the metal de 
siredas described herein in connection with 
sodium. It is further obvious that themetal 
driven offmayberecoveredin otherwaysthan 
by condensation ormay be acted upon in an 
uncondensed state by suitable reagents al 
lowing the inert gasto passon andbe used. 

- again serves as the cathode becoming re 

998,891 

over again as described. The processmay 
be continuous or intermittent and the inert 
gas may be used over again by means of 
suitable connections. 
The practice of my invention is especially º 

advantageous in connection with metals 
which are attacked by atmospheric gases 
and also in connection with the reduction 
and separation of metals under reduced pres 
sures. In this latter case the pressure in 
chamber 2, for example, may be reduced by 

75 

any suitable means, as a vacuum pump (not 
shown), placed in connection with condenser 
28 in the usual maner. I do not restrict myself to any of the de 
tails of operationshown or described, as 
they may be considerably varied without 

80 

departing from the spirit of my invention. 
What I claim and desire to secure by 

Letters Patentis: 
| 1. The method of reducing a metal from 
its compounds which consists in dissolving, 
alfoying or chemically combining said metal 
with another metal or mixture of metals 
volatile only at different temperatures and 
pressures than that at which the metal 
sought to be produced gives off its vapor, 
maintaining said solution, alloy or com 
poundata suitable temperature and passing 
an inert gas through the same. 

2. The method of reducing a metal from 
its compounds which consists in dissolving, 
alloying or chemically combining said metal 
with another metal or mixture of metals 
volatile only at different temperatures and 

85 

90 

95 

00 

pressures than that at which the metal ' , 
sought to be produced gives off its vapor, 
maintaining said solution, alloy or com 
pound at a suitable temperature, passingan 
inert gas through the same and condensing 
the metal driven off. i - 
e 3. The method of reducing a metal from 
its compounds which consistsin dissolving, 
alloying or chemically combining said metal 
with another metal or mixture of metals volatile only at higher temperatures and 
lower pressures than that at which the metal 
sought to be produced gives offits vapor, 
maintaining said solution, alloy or com 
poundata suitable temperature and passing 
through the same an inert gas. - 

4. The method of reducing a metal from 
its compounds.which consistsin dissolving 
alloying orchemically combining said metal 
with another metal or mixture of metals 
volatile only at higher temperatures and 
lower pressures than that at which the metal 
sought to be. produced gives off its vapor, 
maintaining said solution, alloy or com 
poundata suitable temperature, passing 
through the same an inert gas and condens 
ing the metal" . |- 

5. The method of reducing a metal from 
compounds which consists indissolving i 

Ali: or chemically combining saidmetal 
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I with another metal or mixture of metals 
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volatile only at different temperatures and 
pressures than that at which the metal 
sought to be produced gives off its vapor, 
maintaining said solution, alloy or com 
pound at a suitable temperature, passing 
through thesame an inert gas, separating 
the metal driven offfrom said gas and again 
passing the gas through the solution, alloy 
Or ci 

6. The method of reducing a metal from 
its compounds which consistsin dissolving, 
alloying or chemically combining said metal 
with another metal or mixture of metals 
volatile only at higher temperatures and 
lower pressures than that at which the metal 
sought to be produced gives offits vapor, 
maintaining said solution, alloy or com 
poundata suitable temperature, passing 
through the same - an inert gas, separating 
the metal driven offfrom said gas and again 
passing the gas through the solution, alloy 
or compound. - 

7. The method of reducing sodium from 
sodium chlorid which consists in alloying 
the sodium with another metal or mixture 
of metals volatile only at higher tempera 

i tures and lower pressures than sodium, 
30 
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maintaining said alloy at a suitable tem 
perature and passing through the same an 
inert gas. 

8. The method of reducing sodium from 
sodium chlorid which consists in alloying 
the sodium with another metal or mixture 
of metals volatile only at higher tempera 
tures and lower pressures than sodium, 
maintaining said alloy at a suitable tem 
perature, passing through the same an inert 
gas and condensing the sodium. 

9. The method of reducing sodium from 
its compounds which consists in dissolving, 
alloyingor chemically combining the so: 
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dium with another metal or mixture of 
metals volatile only at different tempera 
tures and pressures than sodium, maintain 
ing said solution, alloy or compound at a 
suitable temperature and passing through 
the Same an inert gas. 

10. Themethod of reducing sodium from 
its compounds which consistsin dissolving, 
alloying or chemically combining the so 
dium with another metal or mixture of 
metals volatile only at different tempera 
tures and pressures than sodium, maintain 
ing said solution, alloy or compound at a 
suitable temperature, passing through the 

ling 
suitable temperature, submitting the same 

S 

same an inert gas and condensing the so 
dium. » 

11. The method of reducing a metal from 
its compounds which consistsin dissolving, 
alloying or chemically combining said metal 
with another metal or mixture of metals 
volatile only at different temperatures and 
pressures than that at which the metal 
sought to be produced gives off its vapor, 
maintaining said solution, alloy or com 
pound at a suitable temperature, submitting 
the same to a pressure lower than that due 
to the atmosphere and passing an inert gas 
through the same, 

12. The method of reducing a metal from 
its compounds which consists in dissolving, 
alloying or chemically combining said metal 
with another metal or mixture of metals 
volatile only at different temperatures and 
pressures than that at which the metal 
sought to be produced gives off its vapor, 
maintaining said solution, alloy, orcom 
pound at a suitable temperature, submitting 
the same to a pressure lower than that due 
to the atmosphere, passing an inert gas 
through the same and condensing the metal 
driven off. 

13. The method of reducing sodium from its compounds which consistsin dissolving, 
alloyingor chemically combining the so 
dium with another metal or mixture of 
metals volatile only at different tempera 
tures and pressures than sodium, maintain 
ing said solution, alloy or compound at a 

to a pressure lower than that due to the at 
mosphere and passing through the same an 
inert gas. 

14. The method of reducing sodium from its compounds which consistsin dissolving, 
alloying or chemically combining the So 
dium with another metalor mixture of metals volatile only at different temperatures and 
pressures than sodium, maintaining said so 
lution, alloy or compound at a suitable tem 
perature, submitting the same to a pressure 
lower than that due to the atmosphere, pass 
ing through the same an inert gas and con 
densing the sodium. b In testimonywhereof I have signed this 
specification in the presence oftwo subscrib 
ing witnesses. 

Witnesses: 
HowARD E. BATsFoRD, 
J. CLoYD DowNs. 

ROBERT.J. McNITT. 
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