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To all whom it may concerm:
Beitknown that I, HHENRY SPENCER BLACK-

- MORE, & citizen of the United States, and a |
- resident of the city of Mount Vernon, in the |
county of EVestchester and State of New |

York, have invented a new and useful Im-
1}10vement in Processes of Producing Alu-

minium Sulfid and Reduetion of the Semne to

" Metallic State,of Wthh the followm g1s a speel-
fication.

The object of my mvenmon is to eonvelt‘

aluminium oxid into sulfid and reduce the
- sulfid to metallic aluminium, with simultane-
OUs pwducmon of alkali thlocarbonates by

5 electrolysis, in a rapid and efficient manner
at a reduced cost as compared with the pres- |

ent electrolytic processes; and it consists in
transforming the alumina into aluminium

sulfid by c 1em1(33,1 action of alkali thiocar-
20 bonates and final reduction of sulfid to me- |
~ tallic state, together with the simultaneous
production of alkaull thiocarbonate by elec-

b olytic action, using carbon anodes.

In carrying out my invention on a plae‘m—_

eal basis I prefer to employ a molten bath of

. sodium and potassium sulfids in about equal.
- portions, by weight, on account of their low

- melfing-point when mixed. In this bath I

~ either introduce or produce thiocarbonates

(sulfocarbonates) of the alkalisnamed, which

becomes a part of the molten bath. The thio-
- carbonate may be produced directly in the_
- bath by action of carbon bisulfid either in-

troduced from a foreign source or produced
electrolytically in the babh by employing car-
bon anodes. ' In this molten bath of alkali

sulfid containingalkali thiocarbonate I intro-
- This |
~ alumina not being soluble in the bath re-
o mains suspended by circulation of the bath,
- and as it becomes heated reacts with the thio- |

- duce alumina in pulverulent form.

carbonate, producing aluminium sulfid,which

assumes a molten jcondition and then ‘be-
- comes a part of the bath, at the same time
5 eliminating carbonic anhydrid, the excess of

alumina remaining in the bath to be con-

. verted into &lummmm sulfid by action of
| hew alkali thiocarbonate formed or produced
The |
> 1eact10n whleh takes place may-be 1llustmted:- |

during electrolysis, as herein set forth.:

‘mostfavorable circumstances.
-howevel that under certain mrculnsmnees: .
more or less carbonyl sulfid (COS) will be _
produced and a more complicated reaetwnj

take place, producing

| by the followmo* chemwal fmmula or equ&-« :

tion:

3K, CS, +2A120n:231233+31{ s+300

This represents the transformation under
It isobvious,

, however, the same re-
sult, which may be 1llustratec1 by the follow-
ing chemlcal formula or equation: o

P1 oductlon of alummmm sulfid:

3N2,0S;--AL,0,=ALS,+3Na,8+3C0S.

Deoompommon of ca,lbonyl sulﬁd and re- |
+P10duet1011 of thiocarbonates: T

- 2005-+Nayv= Na,C5;1CO0,.
These latter comphcated reactmus take

‘place when the temperature is- mot high-

enough for complete. 1eact10n and the thm—
calbona,te is largelyin excess. By means of

electr olytic action, employing carbon anodes,

this process may be conducted contmuously '_
the thiocarbonate being produced in the bath, |

as the sulfur liberated at the anode combmes, -
with the same, producing carbon bisulfid, - o
which is almost im mediately absorbed by the-- |

alkali sulfid present in the bath, producing
alkall thiocarbonate, which reacts chemically
on the suspended alumina, converting it into
aluminium sulfid, as befcue deseubed ‘The
combination. which takes place may be illus- .

‘trated by the f0110W1n0* ehemleal for mula or
.equatlon R

NaQS—[-OSsz&gCS

| Tt is ther etm e seen that the prod uct pl oduced

‘is ‘4 definite chemical compound known as
“¢godium thiocarbonate.”
uctwhich transfor ms the zﬂummmm oxidinto .

- This is the prod-

sulfid during the pmcess of electr olyms and

not carbon bisulfid in a gaseous or vaporous
- state.

‘Simultaneously with the production
of thiocarbonates by the double reaction at

the anode during electrolytic action metallic = =

‘aluminium is llbemted at the cathode. =~
I am aware that alumina has been dis- '

-solved in molten b&th of ﬂumlds 3,111(1 dlb- Im




[

sociated by electrolysis direct; but in that

case the resistance of the bath and dissolved

alumina (alumininm oxid) considerably ex-

ceeds that required to reduce the sulfid of

aluminium electrolytically.

In my process alumina (aluminium oxid) is
not reduced or dissociated by electrolysis, as
it isnot soluble in the bath until transformed

~into sulfid, and consequently in its solid state

10

is not in condition to admit of being dissoci-
ated by electrolysis. Ilence noaction toward

the separation of aluminium takes place until |

after the alumina is chemically transformed
into aluminium sulfid by action of the thio-
carbonate or absorbed or occluded carbon bi-
sulfid in the bath. The wide difference be-

tween these processes cantherefore be readily

20

seen. |

I am also aware that processes have been
devised for subjecting aluminium sulfid to
electrolytic action in a molten bath of alkali

- chlorids and fluorids; but in that case no re-

25

action took place producing alkali thiocar-
bonate, and thus the negative products of de-
composition distilled off, such as free sulfur

- or carbon bisulfid, without change at the high
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temperature employed,and noaluminium sul-

fid was simultaneously produced to recuper-

ate the bath as the aluminium was separated;
also, aluminium oxid was not suspended in
the bath for the purpose of simultaneously
transforming the same into aluminium sulfid
during eleetl olytical action onthe alumlmum
Snlﬁd

Having now described my process, what I
claim as new, and desire to secure by Letters
Patent, is— 0

1. The process of producing aluminium
sulfid and reduction of the same to metallic
state which consists in simultaneously con-
verting insoluble aluminium oxid into solu-

‘ble aluminium sulfid while in a molten bath
and dissociating the soluble alauminium sulfid |

by electrolytwal action substantially as de-
sceribed.

2. The process of producing alumininm
sulfid and reducing the same to metallic state
which consists in dissolving aluminium sulfid

‘In & molten bath not capable of dissolving

aluminium oxid, and mixing aluminium oxid
in the same, then subjecting the mass to
electrolytic action whereby the aluminium

sulfid is dissociated, metallic aluminium be- |

ing produced and insoluble aluminium oxid
converted into soluble aluminium sulfid by

‘secondaryreactionsubstantially as described.

3. The process of producing aluminium
sulfid and reducing thesame to metalhc state
which consists in exposing aluminium oxid

to the action of a molten bath of alkali salts:

capable of dissolving aluminium sulfid, hav-

ing dissolved thelem sulfids-of-alkali ba,ses “

contmnmw the combined elements of carbon
bisulfid and subjecting the same to electro-
lytic action substantially as desecribed.

4. The process of producing aluminium
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state which consists in transforming alumini-
um oxid into aluminium sulfid by action of
thiocarbonates-of-alkali bases, then dissociat-
ing the sulfid by electrolysis simultaneously
producing metallic aluminium at the cathode
and thiocarbonate-of-alkali bases atthe anode

by secondary reaction, and then adding more

aluminium oxid and continuing the electroly-
sis substantially as described.
5. The process of producing aluminium

‘sulfid ‘and reduction of the same to metallic

state which consists in supplying aluminium
ox1d to a molten bath of sulfid-of-alkali bases

“during process of electrolysis while employ-
ing carbon anodes substantially as described.

6. The process of producing aluminium-
sulfid and reduction of the same to metallic

state which consists in introducing alumini-
um oxid into a molten bath of sulfid-of-alkall
bases containing the combined elements of

~carbon blsulﬁd, and electrolyzing the alu-
‘minium sulfid produced, thus producing me-

tallic aluminium and regenemtmw the bath

~with the combined elements of carbon blsul-.

fid substantially as described.

- 7. The process of producing aluminium
sulfid and reduction of the same to metallic
state which consists in simultaneously con-

verting aluminium oxid into sulfid by chem-

ical action while suspended in a molten bath
of alkali salts, containing sulfid-of-alkali
bases and combined elements of carbon bi-
sulfid, and dissociating the sulfid produced
by eleetrolytic action employing carbon
anodes substantially as described.

3. The process of producing aluminium

sulfid and reduection of the same to metallic

‘state which consists ih producing aluminiom
sulfid in a molten bath of sulfi

d-of-alkali
bases during electrolytic action by adding
insoluble alumlmum oxid to said bath sub-
stantially as described.

9. In the process of producing aluminium
sulfid and reduction of the same to metallic

state the process for produeing aluminium

sulfid which consists in transforming alu-
mininiumoxidintoaluminium sulfid by chem~
ical action of thiocarbonate-of-alkali bases
and reduction of aluminium and reproduec-
tion of thiocarbonate-of-alkali bases by elec-
trolysis of alumlnlum sulfid substantially as
desecribed.

10. In the process of producing aluminium
sulfid and reduction of the same to metallic
state, the art of producing aluminium sulfid
which consistsin introducing aluminium oxid
into a molten bath of sulﬁd of-alkali bases
containing thiocarbonates, and separating

the a,lumlmum frqm the sulfid produced, by

electrolysis substantially as deseribed.

- 11. In the process of producing aluminium
sulfid and reduction of the same to metallic
state, the process of transforming aluminium
oxid into sulfid by chemical action of thio-
carbonates, (orsulfid-of-alkali bases contain-
ing combined carbon bisulfid) and finally
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sulfid and reduction of the same to metallic l ellmmatmw the lnetallm aluminium from the




~ product by pmces*.s of eleetw]ysm substan—f*

- tially as desecribed.

12. In the process of pr oducmﬂ' alummmm :

sulﬁd and reducing thesame.to metalhc state

the process of sub,](,ctlnn* a molten bath con-
taining dissolved aluminium sulfid to elec- |
troly tic action at a temperature sufficient to

produce carbon bisulfid at the-anode whilein

~a molten bath capable of taking up the com-

IO

bined elements of carbon b1sulﬁd so produced |
at the temperature employed and suspending

~aluminium oxid in said bath said bath being

15

20
~ perature sufficient to produece carbon bisulfid |
but not so high as to p1 event Lhe absmpmou |

maintained at a temperature sufficient to per-

“mit reaction substantially as described.

13. In the process of producing aluminium ‘myinvention I have signed my name, in pres-

sulfid and reduction of same to metallic state,
the art of producing thiocarbonate-of-alkali

bases which consists in dissociating alumini- ;
um sulfid by electrolysis while dlssolved in a

molten bath of sulfid-of-alkali bases at a tem-

‘and subjecting the product to electr olytne a.c-
tion substantla,lly as described. -
15. The process of producing alummmm-

sists in ‘introducing said oxid into a molten
bath conta,lmnﬂ*thlocarbonate of-alkali bases

of the %ame by the sulﬁd of-alkah bases sub
'_ sta,ntla,lly as described. |
~ 14. The herein-desecr 1bed process of. con-
verting metallic oxid into sulfid and effecting
final elnmnatlon of metallic base which con-

25
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sulfid herein described which consists in ex- a

g | posing aluminium oxid to the action of thio-

carbonate-of-alkali bases in a heated state. '.-;_3 5

In testimony that I claim the foreg gojng as |

ence of two Wltnesses, thls 813]1 daJy of J Iﬂy:
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II]]‘IRY SPENGER BLACI{MORH

WVHmsses | |
- ISAAC LLACKMORE
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