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This invention relates to the preparation of 
?uorocarbons and more particularly to a method 
of preparing ?uorocarbons by the reaction be 
tween hydrocarbons and metal fluorides. _ 
One object of this invention resides in the pro 

vision of an _ improved process of producing 
?uorocarbons in a relatively simple, economical 
and commercially feasible manner. _ 
A further object resides in the provision of 

such a method ‘characterized by the fact that 
?uorination of hydrocarbon compounds will take 
place in the absence of a catalytic agent. , , 
A still further object resides in the production 

of new and hitherto unknown ?uorocarbons. _ 
Other objects will in ‘part be obvious and in " 

part be pointed out hereinafter. _ s 
. In general, the invention contemplates the pas 

sage of a hydrocarbon vapor over, through, 01‘ 
in intimate association with a metal ?uorideof 
higher than normal ?uorine constituency; as for 
example, cobalt tri?uoride (Jo-F3; silver di?uoride 
AgFz, or manganese tri?uoride MnFs. ,_ . ; 

The term hydrocarbon as used hereinafter shall 
be construed to include all hydrocarbons, i. e., 
ole?nic, paraf?nic, aroma-tic, naphthenic, etc. 
Any desired hydrocarbon in vaporized form 

may be used, for example, heptane C'1H1s, hexane 
CsHm, cyclohexane Cal-I12, toluene CvHa, xylene 
CaH1o, mesitylene C9H12, octane, ‘or any iso-octane 
CsHis. 
Any suitable apparatus may be utilized for the 

carrying out of the ‘process of this invention, a 
speci?c example of which will now be described 
in conjunction with the accompanying drawing 
wherein: 
The single ?gure comprises a schematic flow 

sheet. 
The speci?c embodiment now described con 

templates the use of cobalt tri?uoride, a product 
not at present commercially available :but which 
may be prepared as follows: 

Cobalt chloride hexahydrate C0C12-6H2O is de 
hydrated in any suitable manner to the anhy 
drous form (C0012) and subjected to the action of 
anhydrous hydrogen ?uoride, HF, forming the 
known cobalt di?uoride COFz according to the 
reaction: 

cobalt di?uoride may be converted to the tri 
?uoride by direct ?uorination, at any suitable 
elevated temperature above approximately 150° 
C. according to the reaction: 
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the anhydrous Com is now placed in a suitable 
receptacle. 7 V 

Such a receptacle may take the form of a syum 
der having a series of electrical or otherv heating 
elements positioned thereabout. It has ‘been dis 
covered that it the temperature of such a re 
cep'ta'cle is graduated progressively from the in‘6 
let end to the outletthrough a range‘ ‘of approx: 
imately 150° C. to 400° 'C. a relatively higher yield 
of the desired ?uorocarbon as will be ‘discussed 
hereinafter, will ‘result.’ it has also been found 
that the provision of suitable means for slowly 
rotating the cylinder axially ‘win obviate chan 
neling 'of the core upon the introduction ‘of the 
organic ‘compound. 7 I 

The cylinder may be partially ‘or substantially 
entirely ?lled with Coll‘: and heated to the grade: 
ated temperatures above. mentioned. it hydroe 
carbon,_CiHi‘c_, is now passed into the chamber 
and ‘reacts according to the ‘following equationé 

C'IHis-I—32COF3—> C7Fl6+ 16HF+ 32COFz 

A small culinary or an inert ‘sweeping gas such 
as nitrogen maybe introduced with the hydro; 
carbon for the purpose or clearing the reaction 
chamber if desired. 
Upon the completion of the‘ reaction above 

mentioned C7F1e and HF may ‘be drawn from the 
reaction chamber together and subsequently sep 
arated in any desired manner as by fractional 
distillation, or condensing in a coo-ling chamber, 
following separation of the two liquid phases. 
Yields of fluorocarbons by the above method have 
exceeded seventy percent in quantity of the initial 
hydrocarbon input. 
Having reference now to the accompanying 

?ow sheet the process will be readily understood. 
The left hand vertical column indicates the in 
gredients, chemical and physical (i. e. agitation) 
embodied in the process. The center vertical 
column designated the reactions and the third 
vertical column the incidental resultants. 

It should here be pointed out that the COFz 
initially used suffers virtually no quantitative loss 
in the process and may be reutilized as frequently 
as feasible. 

Additionally, if desired the ?uorination of the 
lower metal ?uoride and exposure of the higher 
?uoride to the hydrocarbon may ‘be carried out 
in the same chamber in order to avoid shifting 
the fluoride, if a step by step process rather than 
the continuous chain process above described, is 
desired. In such case however, care must be 
taken thoroughly to cleanse the reaction vessel 
with an inert gas between operations. 
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From the above it will be apparent that vir 
tually any desired ?uorocarbon may be produced 
by proper solution of ingredients to give a high 
yield of a resultant ?uorocarbon. For example, 
exposure of COFa to an octane C8H18 or dodecahy 
drobiphenyl C12H22, will react according to the 
following equations: 

As previously pointed out it will be understood 
that the use of other higher metal fluorides and 
other hydrocarbons will produce other ?uorocar 
bons as may be desired. 
Now from the foregoing, it will be seen that 

there is herein described a simple, economical 
and commercially practicable method for the 
production of ?uorocarbons. 
As many embodiments may be made of this 

inventive concept and as modi?cations may be 
made in the embodiments herein shown and de 
scribed, it is to be understood that allmatter 
hereinbefore is to be interpreted merely as illus— 
trative and not in a limiting sense. 
I claim: 
1. In the preparation of per?uororganic com 

pounds, the step of reacting a tri?uoride selected 
from the group consisting of manganese tri 
?uoride and cobalt tri?uoride with a hydrocar 
bon vapor at a temperature between 150° C. and 
400° C. until all of the hydrogen of said hydro 
carbon has been replaced by ?uorine. 

2. In the preparation of perfluoro organic com 
pounds, the step of reacting manganese tri 
?uoride with a hydrocarbon vapor at a tempera 
ture between 150° C. and 400° C. until all the 
hydrogen of said hydrocarbon has been replaced 
by ?uorine. 

3. In the preparation of per?uoro organic com 
pounds, the step of reacting cobalt tri?uoride 
with a hydrocarbon vapor at a temperature be 
tween 150° C. and 400° C. until all the hydrogen 
of said hydrocarbon has been replaced by 
?uroine. 

ROBERT DUDLEY FOWLER. 
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