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UNITED STATES

PATENT OFFICE.

GIROLAMO TADDEI, OF TURIN ITALY, ASSIGNOR TO SOCIETA ITALIANA DI
APPLICAZIONI ELETT‘RIOHE OF TURIN, ITALY.

APPARATUS FOR OBTAINING METALS BY ELEGTROLYSIS.

SPECIFICATICN forming- part of Letters Patent No. 715,626, dated December 9, 1 90_2;

'

Application ﬁled December 13, 1901, Serial No. 86,772, (No model.)

To all whom Tt may concern:

Be it known that I, GIROLAMO TADDEI, a
subjectof the King of Italy, residing in Tarin,
Italy, have invented certain new and useful

5§ Improvements in Apparatus for Obtaining
Metals by Electrolysis, of which the follow-
- Ing is a specification.

T'his invention relates to electrolytic appa-

ratus for obtaining metals, and particularly

10 aluminiam, by electrolysw abammunmn ten-

sion, aecordlnu‘ to a process embodied in a

pendmﬂ'appheatlon of mine, Serlal No.68, 575

filed July 17, 1901.

In theaccom panymn'dmwmws whichserve

15 to illustrate an embodiment of the invention,

Figure 1 is a general plan of the apparatus,

and Fig. 2 is a longitudinal vertical section

of the same in the planeindicated by line ?

in Fig. 1. Fig. 3 is a vertical transverse sec-

20 tion at line 2% in Iig. 1. Fig. 4 is a horizon-

tal section at line #* in Flu' 3. Fig. 5 is a

vertical transverse section at linez® in Fig. 1.

Fig. 6 is a horizontal section atline 2% in Fig.

5. Hig. 7 1s a vertical transverse section at

25 line ¢* in Fig. 1, and Fig. 8 is a horizontal
section at; llne 28 in Fig. 7

The construction of the apparatus will be
readily understood from the drawings and
the following description.

3o For convenience of description the appa-

ratus may be considered as divided into three

sections—namely,theelectrolyzing-section E,
the chlorinating-section C, and the substitut-
- ing-section . -
35  The several sections of the apparatus will
be described in the order given above.
The operative features of the apparatus are
set in brickwork or masonry M.
The first or electrolyzing section E consists
40 of a vessel 1, into which depend separator-
tubes 2, fixed at their upperends in an inner
- cover 3. The carbon anodes 4 depend in
these tubes 2 from an upper or outer cover 5,

elevated abovethe cover 3. The downwardly-
45 flanged marginsof the coversrestinatrough

6 about the vessel 1. At the side of the ves-
sel 1 and connecting therewith by apertares
7, below the level of the electrolyte 8, is a
vessel 9 for introducing the electrolyte or
so adding thereto during the process.

sel 21 be_low the partitions 24

10 represents the iron cathodes, situated be- '

tween the carbon anodes. .
11 is a pipe for drawing off the metallic

| aluminiuam, as will be hereinatter explained.

12 1sa heater inachamber beneath the ves- 35
sel 1 for burning carbonic oxid (CO) mixed

{ with heated air, as will be explained.

From the space between the two covers 3
and 5 two pipes 13 lead to the second or chlori-
nating section of the apparatus, and a pipe 6o

i 14 Tead% from t_he interior of l:he vessel 1 to

the-section S.
It may be stated here that the sepa,ra,hors _

may be made from asbestos, graphite, or other

suitable refractory material or from a com- 65
pound of such materials.

- The second section of the apparatas (seen

in detail in Figs. 5 and 6) consists of a vessel
15, set in the brickwork over the heater 16.

| This vessel is divided transversely by a par- 7o

tition into two chambers, each provided with
a cover 17. Kach chamber has a perforated

' bottom 18, situated some distance above the

imperforate bottom, and the pipes 13 enter -
the space between these bottoms. A hopper 75
19 supplies material to the two chambers in -
the vessel 15, and pipes 20 lead from the up-
per parts of the respective chambers in the

| vessel 15 to the section S.

The third section S of the apparatus (seen 8o

in detail in Figs. 7 and 8) comprises a vessel
21, set in the brickwork and divided trans-

versely by a partition 22 into two chambers
' provided with covers 23.

There 18 also 1n
each chamber a horizontal partition 24, which 85
extends from the partltlon 22 part way across
the chamber. The pipes 20 from the vessel
15 and the pipe 14 from the vessel 1, the lat-
ter being forked or branched, enter the ves-
_ In the bot- go
toms of the chambers of the vessel 21 are
evacuating or draining outlets 25, and a pipe
26, having forked connections with the cham-
bers in vessel 21, carries off the gases (CO)

from the same to the burners or heaters 12 95
and 16.

Figs. 3 and 5 show how hot or warm air
mixed with carbonic oxid from the vessel 21
is supplied to the burners of sections C and
| 5. The air from flues 27 in the masonry en-
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ters a tube-like jacket 28, through which ex-
tends a jet-tube 29, connected with the gas-
supply pipe 26. -

It is proposed with this apparatus to sepa-
rate metals, and especially the metals of the
alkaline earths,from the substancescombined
chemically with them, and theapparatus may
beemployedin carrying out other processes—
as, for example, the preparation of soda,
cilorids, and other similar combinations.

The operation of the apparatus will per-
haps be best understood by deseribing how it

.is used in the separation of the metal alu-

miniam from alumina (Al,0,;) dehydrated and
mixed according to their equivalents with
pitch or resin, so as to form balls of from fif-
teen to eighteen centimeters in diameter in
the proportion Al,0,--3C.

In the vessel 1 of the section E is poured
an electrolyte consisting of sodium chlorid,
(NaCl,) which is kept in a liquid state by the
heater below at a temperature of from 900° to
1000° centigrade. To the electrolyte will be
added in small proportions the chlorids of
potassiam, lithium, strontium, or calcium in
such a manner as toincrease the fluidity and
render negligible the portion of the electro-
lyte evaporated. These chlorids remain al-
ways in the bath, their action here being sim-
ply catalytic. 'Theelectrolysisis produced as
follows: Chlorin is developed at the anodes 4,
passes up to the space between the covers 3
and 5, and from there passes off by the pipes
13 to the bottom of the vessel 15 of section C.
T'he auxiliary vessel 9, as stated before, is the
receiver for the electrolyte, and the apertures
7 will always be below the level of the liquid.
The flattened separating-tubes 2 are made to
dip into the electrolyte, so as to seal their
lower ends, say, ten millimeters; but they
do not extend to the bottom of the vessel 1.
The disposition of these separators 2 is such
that as soon as the chlorin and sodium are
liberated from the salt and pass to the re-
spective anodes and cathodes they become
separated permanently by the tubes 2.
sodium passes off by the pipe 14 to the vessel
21 of the section S. The vessel 15 of the sec-
tion C 1s charged with the balls of alumina
and tar, which rest on the perforated bottom
15. The chlorin gas entering by the pipes 13
passes up through the mass on the perforated
platform or bottom to the space above the
mass. DBy reason of its affinity for alumini-
um the chlorin decomposes the alumina,form-
ing aluminium chlorid, while the oxygen set
free from the alumina combines with the car-
bon of the tar or rosin to form earbonie oxid,
(CO,) the reaction being

Al,0,4+3C43C1=2A1Cl,4-3CO.

The aluminiuam chlorid mixed with carbonic
oxid flows by the pipes 20 to the vessel 21 of
the section S. These pipes, as well as those
before mentioned, should be well protected
against radiation of heat in order to maintain

| state of vapor.

The |
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The vapor of aluminium
chlorid mixed with the carboniec-oxid gas on
entering the vessel 21 mixes thoroughly with
the hot sodium vapor from the vessel 1, and
a double reaction takes place. The chlorid
18 decomposed and the carbonic oxid sepa-
rated, as expressed in the following formula:

2A1C),+-6Na-+3C0=6NaCl4-2A143CO.

The sodium chlorid thus obtained and the
aluminium will be found mixed. To sepa-
rate the aluminium from the sodium chlorid
with the aid of this apparatus, so as to pro-
duce the metal in the form of bars or bricks,
the mixture of the metal and the chlorid is
in the auxiliary vessel 9 of the section E.
The sodinm chlorid is at once taken up by
the electrolyte, and the heavier aluminium in
a molten state falls to the bottom and may
be drawn off at the pipe 11, as before ex-
plained. Fig. 3 shows a ladle 30 to receive
the molten metal and convey it to the molds.

The purpose of dividing the vessels 15 and
21 of the respective sections C and S into
two parts or chambers, as shown, is to en-

| able one chamber to be emptied and cleaned

while the other is in operation, thus avoid-
Ing interruption of the process. Suitable
stop-cocks 31 are provided in the several
pipes to enable this to be effected.

Only one section E, or electrolytic section,
18 herein shown; bunt it will be obvious to
any one skilled in the art that several of
these electrolyzers may be employed in con-
nection with a single large chlorinating ap-
paratus C and a single large substitution ap-
paratus S,

It may be stated that with this apparatus
very little sodium chlorid is wasted or re-
moved in any way, the same charge being
made continuously.

Having thus described my invention, I
claim-—

1. An apparatus for the purpose specified,
having an electrolyzing vessel or bath, a
heater under the same, a chlorinating vessel,
a heater under the same, a pipe connecting
the upper part of the said bath with the
lower part of chlorinating vessel, a substi-
tuting vessel, a pipe connecting the said bath
with the substituting vessel, a pipe connect-
ing the upper part of the chlorinating ves-
sel with the substituting vessel, and a pipe
for carrying the gases from the last-named
vessel. .

2. In an apparatus for the purpose speci-
fied, the combination with the main vessel
of the electrolyzer, its heater, its inner cover,
the separating-tubes suspended from its in-
ner cover, 1its outer cover, the anodes sus-
pended therefrom in said fubes, and the
auxiliary vessel, of the electrolyzer, of the
chlorinating vessel, its heater, the substi-
tuting vessel, a pipe leading from the space
between the covers of the main electrolyzing
vessel to the lower part of the chlorinating

the substances passing through them in a | vessel, a pipe leading from the main elec-
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trolyzing vessel below the covers

“the substituting vessel, and a pipe leading

from the upper part of the chlorinating ves-
sel to the substituting vessel.

‘3. In an apparatus for the purpose set

forth, the combination with the vessel, 1, its

inner cover 3, the separating-tubes pendent

e

15

from said inner cover, the outer cover 5, the
anodes 4 pendent from said outer cover in
said tubes, and the eathodes 10, of an auxil-
iary vessel 9 connected interiorly with the
main vessel 1 for supplying the electrolyte,
pipes forconveying away the separated gases,
and a heater under said vessels.

4. The combination with electrolyzing
means for separating the elements of a salt, |

thereof to | of a chlorinating vessel, 15, having init a per-

forated false bottom 18, the hopper for sup-
plying material to said vessel for chlorinat-

ing, and a pipe connecting the lower part of

20

the vessel 15 with the electrolyzing vessel for

conveying to the formerone of the separated
elements, of a substituting vessel, and pipes
leading thereto from the electrolyzing and

- chlorinating vessels. |

~ In witness whereof I have hereunto signed

my name, this 23d day of November, 1901, in

the presence of two subscribing witnesses. -
GIROLAMO TADDEL

Witnesses:
EDUARD BRONYUS,
SECONDA TORLA.
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