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To all whom it may concern: -

.Be it known that we, Joux A. Lyoxs and
Epwarp C. BRoaDWELL,citizens of the United
States, residing-at Chicago, in the county of

.5 Cook and State of Illinois, have invented new

and useful Improvements in Manufacture of

Carbon-Tetrafluorid Gas, of which the. follow-

-ing is a specification. .
Our invention relates to the process of :pro-

16 ducing, by means of electrolysis, carbon-tetra-
* fluorid gas from thefluorids of the-highly-elec-

tropositive alkaline, alkaline earth, and earth
metals; potassium, sodium, lithium, cal¢ium,
barium, strontium, magnesium, manganese,

.15 chromium, and aluminium being produced ab

the saime time as by-products. )
- n )
Wiile we are aware the fluorids have been

used kwretofore as a solvent for the oxids of’

the metals to be obtained electrolytically and

20 thaf fluorids without such oxid or other com-

pounds dissolved in them have been decom-
posed by an electric current, no attempt, to
our knowledge, has beeri made to combine the

fluorin gas with carbon to obtain the very val-.
25 uable carbon-tetrafluorid gas.

The object of this present invention is to so
combine fluorin gas and carbon that carbon-

tetrafluorid gas may be produced at a low cost

and rendered eommercially available for the

30 cheap production of artiticial alcohol, acetic

acid, formaldehyde, &c.
For a tull desciiption of the invention and
the merits thercof and also to acquire a knowl-

" edge of the mehns for effecting the result ref-
- 35 erence is hiad tq the following description, and

to the accompanying drawing, in which a sec-

- tional view of our preferred form of electro-

lytic cell is shown; but we do not wish to limit
ourselves to any particular form of cell or ma-

40 terial.

Referring to the drawing, « is a crucible
formed of any subable metal in common use
adapted for the purpose, which rests upon a
wall 8, within which may be built a fire (not

- 4% shown) for heating the crucible and keeping’

its contents in.a molten condition. Upon the
crucible rests a. cover ¢, of earthenware or

other-non-conducting material, provided with
" a central opening d- about which, on the un-
.50 der side of thecaver, is attached a partition ¢,

of graphite or other suitable material; not nec-

essarily porous, which sets down within the -

crucible and reaches almost to the bottom
thereof, as shown. Through the opening d
in the cover ¢ is slipped a vessel f, tormed of
a suitable non-conducting material, having an

55-

open-work bottom g, a cover 4, provided with *

| a central opening ¢, and having an opening s

above the crucible @ on ane side;, through
which any substance desired may be fed, and

-a branch or exit %, also above the crucible a,

for the escape ofi‘the gas to be formed.
Through the opening ¢ in the cover % is slipped
a stick of carbon or graphite Z,'which reaches
to the bottom of the vessel 7 and forms the

_anode of the electrolytic cell. We preferably

use the inner lining of the crucible « for the

cathode, although an extra rod or plate of any
‘suitable materiat may be suspended therein,

if so desired. S :

We prefer to make all the elements above
described circular in section: on ‘account of.
cheapness of construction; but obviously they
may be of any cross-section and our' jsrocess
be equally well conducted thereby.

In carrying out our invention a foundation-
bath s, preferably of sodium and potassium
luorid, although the fluorids of any of the
alkaline, alkaline earth, or earth metals may
be used, and the fluorid Caky is named as a

suitable and practical fluorid to be used, is’

placed in the crucible ¢ and kept in a molten
state by means of any external heat and
through the opening s is slipped a quantity »
of charcoal, lampblack, or other suitable car-
bonaceous material, which surfounds the
lower portion of the anode / and tloats upon
the surface of the bath . The quantity of
soft carbonaccous material added is suflicient
to.malke, with the hard carbon or graphite, a
perfect anode and to protect the latter from
unnecessary disintegration. The electrodes
are then connected in circuit to some suitable
source of electrical energy, and the bath . is
electrolyzed by a low-pressure current, about
eight volts having been found sufficient.
Thereupon the metal base—sodium, calcium,
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potassium, &c., according to the particular -

floorid that may be used—will be deposited

upon the cathode giving one or more of these
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alkaline, alkaline earth, or earth metalsas a | current of electricity

by-product.  Ag the same time fluorin gas
being liberated at the anode instantly com-
bines with the surrounding carbonaceous ma-
terial, producing carbon - tetrafluorid  gas,
which may be led off through the exit or duet,
A to any suitable receiver.  Since the combi-
nation of the fluorin with the carbon is instan-
taneous, there iy practically no free flnorin
@as in existence during the process. The re-
action takes place at an approximate temper-
ature of 1,000 centigrade.

It will be noted Lh:ttsm'roum.ling the anode
with the carbonaceoys material , brotecgs the
comparatively costly anode from unnecessary
waste, and thus cheapens the cost. of produc-
tion of the gas, besides performing its main
funetion of furnishing carhon to the fluorin.,
Also the partition effectually prevents loss
arising from the fluorin or carbon-tot athio-
rin gis reaching the deposited metals. The
bath may he kept fused by any suttable means,
the fire being shown as one form of such
means, and the electric current may he made
strong enough o maintain such state of fusion
should it he desived.

Having thus descrilyod our invention, what,
we claim as new, and desire to secure by 1ot~
ters Patent, is : -

L. The process of producing carbon-tetra-
fluorid gas from the Huorids of the clsotro-

positive metals, consistingin PASSING & current

of electricity through a fused hath of the fu-

oridof such metal in the presence of a cathode |
fluorin gas !

and an anode and stubjecting the
liberated at the anode Lo the detion of carho-
naceousmaterial imnmlinlel,\'surromulingle
anode,

2. The process of producing carbon-tetpa- |

fluorid gas from the fluorids of the electro-

positive metals, which consists in passing o |
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- duced and any molecalar flnorin that
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through the fluorid of
any of said metals in the presence of a suit-
able cathode and a carbon anode and subject-
ing the fluovin gas libevated at the anode to a
separate body of carbonaceous material im-
mediately surrounding the anode, whereby
arbon-tetrafiuorid gas will be instantly pro-
may be
created will be converted to said carbon-tetra-
fluorid gas, and the
be deposited at the cathode.

3. The process of producing carbon-tetra-
Huorid gas whiel, consists in passing an olec-
trolytic current throngh a fused bath of the
fluorid of one of the electropositive metals
and subjecting the fluorin gas liberated at the
anode to a body of carbonaceous masterial hay-
ing an aflinity for fluorin. :

4. The process of producing earbon-tetra-
fluorid gas whicl, consists in passing an elee-
trolytic current through a fused hath of a flu-
orid of an electropositive ‘metal and subject-
ing the fluorin liberated ‘at the anode to a
mass of earbonaceous material having an af-

linity therefor, and Fnmediately surrounding
the anode. :

5. The process of producing carbon-tetrs-
flaorid gas which consists in passing an elee-
trolytic current through metallie fluorid in 4
state of fusion and subjecting the fluorin lib-
erated at the anode to g body of corbona-
ceous material having an aflinity for fluorin
immediately surrounding the anode,

In testimony whereof we have signed our
namds to this-specification in the presence of
two subseribing witnesses,

JOHN A. LYONS,
EDWARD (. BROADWELL,

Witnoesses: .

Martnew M URPHY,
Labmiir Moxpry.,
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