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This invention relates to the production 
of unsaturated hydrocarbons by the thermal 
decompositions or partial oxidation of more 
highly saturated organic compounds. This 
invention relates more particularly to the 
production of acetylene and unsaturated 
compounds of the ethylene series from par 
affin hydrocarbons such as methane and 
ethane and of acetylene from ethylene hydro 
carbons such as ethylene. 
We have found that aliphatic hydrocar 

bons can be transformed into more unsatu 
rated hydrocarbons containing the same or 
a greater number of carbon atoms than the 
hydrocarbon starting material by leading the 
materials in contact with heated surfaces. 
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For example, we have found that methane 
can be transformed into ethylene and acetyl 
ene, that ethane can be transformed into 
ethylene and higher homologues, and that 
ethylene can be transformed into acetyl 
ene etc. s 
In carrying out this invention we provide 

a converter preferably containing a packing 
material. The heated surfaces, such as the 
packing material may be of coke, porcelain 
or other inert substances. These heated 
surfaces may further contain materials cata 
lytic to the reaction; such materials as met 
als, and oxides and alloys are in general par 
ticularly valuable; nickel, copper, and plati 
num are of especial value as catalysts. 
The products of this reaction are in gener 

all composed of several materials and I do 
not wish to be limited to any one product spe 
cifically disclosed as having been obtained, 
but I include the olefine hydrocarbons and 
acetylene which are obtained in varying 
amounts under the general term of unsatu 
rated aliphatic hydrocarbons. 
The heating of the surfaces which are to 

act as catalytic material in my reaction may 
be accomplished in several ways for exam 
ple, a gas generator filled with coke can be 
ignited and air blown until the desired tem 
perature is reached; regenerative ovens of 
brick work or other material acting catalyti 
cally on the reaction may be used in connec 
tion with the furnaces; molten masses of 
metal can be used as heat absorbers for regen 

erative systems by the introduction of an 
insufficient amount of air for oxidation of 
the gas which is to be converted, a partial 
Oxidation is obtained which creates the nec 
essary heat for the reaction; or complete oxi 
dation of the gas which is to be converted 
may be utilized at alternate periods for heat regenerative ovens or gas producers. 
The following examples of my invention 

are given: 
Eacample 

A cylindrical producer having an internal 
diameter of 100mm. and about 400 mm. high 
formed of iron lined with fire resistant mate 
rial was filled with small pieces of coke, ig 
nited and blown with air until a temperature 
of about 1000° C. was obtained in the com 
bustion Zone. A rapid stream of methane 
or natural gas was now blown through the 
glowing mass of coke at a speed of about 500 
liters per hour. This amounts to a space 
velocity of the order of 160 liters of methane 
per liter of coke or reaction space per hour. 
The outgoing gas containing 20 to 30% of 
ethylene and 3 to 4% of acetylene. After 
a short time when the temperature of the 
coke mass had fallen below a red heat the 
introduction of methane was discontinued 
and the temperature of the producer again 
raised by blowing with air. The ethylene 
and acetylene were removed from the out 
going reaction gas by absorption leaving a 
residual gas. The residual gas contains large 
amounts of hydrogen which has considerable 
heating value. 

Eacample II 
A quartz tube of about 20 mm. diameter 

and 380 mm. length provided with an electric 
heating means was filled with pea size porce 
lain granules impregnated with vanadic acid. 
This was then heated by means of an electric 
current to 700° C. and a rapid stream of a 
mixed gas containing equal volumes of meth 
ane and oxygen was passed through the 
tube. The outgoing gas contained about 
1,5% ethylene and 4% acetylene. . 

Ea'ample III 
An inverted incandescent gas light burner 
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WaS SA in an iron cylinder provided with 
a cooling jacket and provided at its lower end 
with a hood through which the reaction gases 
could escape. A mixture of 300 liters meth 
ane, and 177 liters, oxygen was fed through 
the burner in a period of one hour. The high 
speed of the gases prevented the striking 
back of the fE 
above the red heat. The outgoing reaction 
gases contained 5% acetylene; this corre 
sponds to a yield of about 17% of the theo 
retical. 

Eaample IV 
A Meker burner was placed in a sheet iron 

cylinder provided with a cooling jacket and 
a reaction gas exit opposite the burner. This 
cylinder was provided with a sheet iron par 
tition placed across the cylinder about 10 
mm. from the top of the burner and having 
an opening of about 8 mm. diameter in the 
cylinder. The Meker burner was fed with a 
gas mixture of methane and oxygen at a rate 
of 14 liters methane and 106 liters oxygen 
per hour. The reaction gas escaping from 
the cylinder contained about 4% acetylene 
corresponding to a yield of 15% of the theo 
retical. 

Eacample V 
A quartz tube of about 20 mm. diameter 

like in Example I was filled with platinated 
asbestos. The tube was heated to about 700° 
C. and then a rapid stream of a mixed gas 
containing two volumes of ethylene and one 
volume of oxygen was passed through the 
tube. The temperature was maintained 
above red heat by the reaction itself. The 
outgoing gas contained 5-6% acetylene. 
In all of the above cases the escaping 

action E. fter the removal of the acetylene 
and et still contained considerable 
heating value and was for example suitable 
as a source of hydrogen. 
We claim: 
1. Process of preparing unsaturated hy 

drocarbons which comprises passing more 
highly saturated gaseous aliphatic hydrocar 
bons in contact with unreactive heated sur 
faces attemperatures between a red heat and 
1000° C. and at space velocities of the order 
of 160 liters per liter of reaction space per 
hour, the reaction space being the volume of 
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carbons which comprises 

the reaction tube minus the volume of the 
filling material present. 

2. Processofpreparing unsaturated E. 
E. more high ly saturated gaseous aliphatic hydrocarbons 

and oxygen in contact with heated carbon at 
temperatures above a red heat, and at space 
velocities of the order of 160 liters per liter 
reaction space per hour. 

3. Process of preparing unsaturated hy 
drocarbons which comprises, passing more highly saturated gaseous aliphatic hydrocar 
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peratures between a red heat and 1000° C. 
and at space velocities of the order of 160 
liters per liter of reaction space per hour, the 
reaction space being the volume of the reac 
tion tube minus the voiume of the coke 
present. 

4. Process of preparing unsaturated hy drocarbons which comprises passing a mix 
ture of more highly saturated gaseous ali 
phatic hydrocarbons and oxygen through a 
burner heated between red heat and 1000° C. 
at a velocity in excess of that at which flame 
is propagated in such mixture, the quantity 
of oxygen being insufficient to completely oxi 
dize the hydrocarbons. 

5. Process of prepairing olefine hydrocar 
bons which comprises passing a gas contain 
ing methane over carbon at temperatures 
above a red heat and at space velocities of 
the order of 160 liters per liter of reaction 
space per hour. 

6. Process of preparing a gas containin ethylene which comprises passing a saturate 
aliphatic hydrocarbon gas in contact with 
unreactive heated surfaces at temperatures 
above ared heat at space velocities of the 
order of 160 liters periter of reaction space 
per hour. 

7. Process of preparing ethylene which 
comprises passing a gas containing methane 
over carbon attemperatures above a redheat 
and at space velocities of the order of 160 
liters per liter of reaction space per hour. 

8. Process of preparing acetylene which 
comprises passing a gas containing methane 
over carbon attemperatures above a red heat 
and at space velocities of the order of 160 
liters per liter of reaction space per hour. 

9. Process of preparing unsaturated hy 
drocarbons which comprises passing a mix 
ture of more highly saturated gaseous ali 
phatic hydrocarbons and a deficiency of oxy 
en necessary to completely oxidize the hy 
EE in contact with unreactive heated 
surfaces at temperatures between red heat 
and 1000° C. at space velocities of the order 
of 160 liters per liter of reaction space per 
hour, the reaction space being the volume of 
the reaction tube minus the volume of the 
filling material present. 
Signed at 

bayern and State of Bavaria this 13th day of 
July, A. D. 1927. - 

WLLY O. HERRMANN. 
ERICH BAUM. 
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