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UNITED STATES

Patented March 28, 1006.

PATENT OFFICE.

'JOHN A. LYONS AND EDWARD C. BROADWELL, OF CHICAGO, 1LLINOIS.

WANUFACTURE OF CARBON-TETRAFLuomp GAS.

bPEGIFICATION farmmg part of Letters Pateni'. No 785 961, da.ted Itia.rch 28 1905
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To all whom it may concermn:

Be.it known that we, Joux A. Lyoxns and
Epwarp C. BROADWELL, citizens of the United
States, residing-at (Jhlcaﬁo‘, in the county of

¢ Cook and State of Illinois, have invented new

and useful Improvements in Manutacture of
Carbon-Tetrafluorid Gas, ot which the follow-
ing is a specification.

Our invention relates to the process of ;pro-

'.ro ducing, by means of electr olysis, carbon- tetra-

fluorid gas from the fluorids of the hig hlv—elec-
tropositive alkaline, alkaline earth, and earth

~metals; potassium, ‘sodium, hbhlum caleium,
barlum, strontiurm, magnesium, manganese,

.is chromium, and aluminium bem{r pr od aced atb

' 40 terial.

the same time as by-products.

-~ Witle we are aware the Huorids lhwe been
- used keretofore as a solvent for the oxids of

the metals to be obtained electrolytically and

20 that 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 Wkth carbon to obtam the very val-
25 uable carbon-tetr: afluorid gas. |

The object of this present invention 1s to so

combine fluorin gas .:md carbon that carbon-
tetrafluorid gas may be produced at a low cost
~and rendered commmercially :
30 cheap production of artificial alcohol, acetic

availlable for the

acid, formaldebyde, &c.

Bm a full deseription of the invention and

the merits thercot and also to acquitre a know!-
edge of the méhns for effecting the result ref-

35 erence is hiad tg the following description, and

to the accommnvmtr dmwmu in which a sec-
‘tional view of our preterred form of electro-
“lytic cell is shown; but we do not wish to Iimit
ourselves to any pa,rtmuldl 1‘01 m of cell or ma-

Referring to the dmwmg, « is a crucible
tormed of any suMable metal in common use
~adapted for the purpose, which rests upon a
wall b, within which may be built a fire (not

45 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 ¢ about whlch on the un-

‘anode of the electrolytic cell.
‘use the inner lining of the erucible « for the
cathode, although an extra rod or plate of any
F"sultdble materiak may be su%pen(led therein,

“bonaceous material,

of graphite or other smtable materml not nec-

essarily porous, which sets down mthm the -

crucible and reaches ‘almost to the bottom
thereof, as shown Through the opening &
in the cover ¢ is slipped a vessel #, formed of
a suitable non-conducting material, having an

55-

open-work bottmn g,a cover A, pr ovided with *

| a central opening 7, and having an opening 7

above the cruclble @ ON Qne s1df~= through

which any substance desired may be fed, and

-a branch or exit A, also above the cr ucxble a@,

for the escape ot the gas to be tor med

Through the opening ¢ in the cover A 1s slipped
a %tl(:l{ of carbon or graphite /,"which reaches
to the bottom of the vessel f and forms the

We preferably

if so desired. .
We preter to malie ,«,111 the elements above

tdefscrmed circular in section on ‘account of
cheapness of construction; but obwougly they

may be of any cross- sectmn and our’
be L,qua.lly well conducted thereby. .
In carrying out our invention a,irmmd{ttlon—

sIUCPS%

bath »¢. preferably of sodium and potassium

Huorid, although the fluorids of any of the
a.,ll{a,lme Lllm,lme earth, or earth metals may
be u%ed, and the ﬂuoud CaFy is named as a

smta,blo and practical fluorid to be used, is

placed in the crucible ¢ and kept in a moltm
state by means of any exter nal heat and
through the opening y is slipped a quantity »
of chmcoa,l lampblack, or other suitable tar-
which surrounds the
lower portion of the anode [ and floats upon
the surface of the bath ;. The quantity of

6o

70

- 75

So

soft carbonaccous material added i1s suthecient

to make, with the hard carbon or graphite, a
perfect anode and to protect the latter from
unnecessary disintegration. The electrodes

are then connected in circult to some suitable

source of electrical energy, and the bath 7 1s
electrolyzed by a low-pressure current, about
eight volts having been found suﬂicwnt
Thereupon the metal base—sodium, calciuni,

00

95

potassium, &c., according to the partlcular |

fuorid that may be ubedﬂwﬂl be deposited

50 der side of the. caver, is attached a par tltlon ¢, | upon the cathode wwmu‘ one or more of these
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allaline, alkaline earth, or earth metalsas a
by-product. At the same time fluorin gag
being' liberated at the anode instantly com-
bines with the surrounding carbonaceous ma-
terial, producing carbop - tetrafluorid  pas,
which may be led off through the exit or duet
£ to any suitable recoe; ver.  Sinee the combi-
nation of the luorin with t e carbon is mstan-

tancous, there ig bractically no free luorin

oas in existence during the process.  The re-
action takes place at an approximate temper-
ature of 1,000 centigrade.

it will be noted l;hutsurmum.]ing the anode

with the carbonaceoys material protects the

comparatively costly anode fromn unnecessary |

waste, and thus cheapens the cost of produc-
tion of the gas, besides performing its main
function of furnishing carbon to the uorin.
Also the partition . effectually prevonts Jose
arising from the fluorin or carbon-tetratuo-
PN oS reaching the deposited metals.  The
bath may he kept fused by any swtable means,
the fire beine shown soone Torm of sueh
means, and the electrie curront may be made
strong enough to maintain such state of fusion
should it be desired. .

Having thus deseribed our Ivention, what
we claim as new, and desive to secure hy et
ters Patent, is - T |

L. The process of producing carhon-tetys-
Huorid gas from the uorids of the cloctro-
positive metals, consistinge in DASSING & current

ol electrieity through a fused Latls of the fu-
ortd of such metal in the presence of a cathode |
and an anode and subjecting the fluorin gas |

liberated at the anode to the siction of carho-
naceousmaterial immediately surrounding ghe
anode,
2. 'The
fluorid gas from the Huorids of the eloctyo-
positive metals, whiel, consists in passing o

brocess of producing carbon-tefp- !

~duced and any molecular fluorin that

- .
4

786,981

current of electricity through the fluorid of

Ay of said metals in the presence of a Suit-
able cathode and a carbon anode and sul ject-
ing the fluorin gas liberated at the anode to a
separate body of carbonaceons material im-
mediately surrounding the anode, whereby

45

carbon-tetrafiuorid gas will be instantly pPro-

may be
created will be converted to said carbon-tetra-
Huorid gas, and the
be deposited at the cathode, .

3. - The process of producing carbon-tetra-
Huorid gas which consists in PAsSsing an clec-
trolytic current through a fused hath of the
fluorid of one of tlhe clectropositive metals

and subjecting the fluorin gas liberated at the

metals of the fluorids will

55

anode to a body of carbonaceous material hav-

g an aflinity for Huorin,

4. The process of producing carbon-tetys-
Tuorid gas which consists N passing an eloec-
trolytic curront throuph a
orid of an electropositive metal and subjoeet-
mg the iluorin Hberated at the anode to a
mass of carbonaceous matepial having an af-
ity therefor, and irmmmliamly surrounding
Lthe anode. | .

5. The process of producing carbon-tetyra-
ftaorid eas which consists ip passing an elee-
trolytic current through metallje Muorid in g
state of fusion and subjecting the f uorin lily-
erated at the anode to n hody of corbona-
ceous material having an athinity for fluorin
nnmediately surrounding the anode.

n testinony whereof we have signed our
names to this-specification in the presence of
bwo subscribing Wit esses. o

JOHN A. LYONS | |
KDWARD C. BROAD WEILL.
Witnesses:
Marriiww M URPHY,
~ Labiir Monpiry.

fused bath of a4 flu-
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