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1 Claim. (Cl. 260-533) 
This invention relates to the oxidation of hy 

drocarbons and relates more particularly to the 
Oxidation of tinsaturated hydrocarbons. 
An object of my invention is to oxidize unsatu 

rated hydrocarbons to produce "valuable oxygen 
ated products. 
Another object of infly invention is to oxidize 

said unsaturated hydrocarbons to obtain oxy 
genated produets in relatively high yields. 
Other objects of my invention will appear from 

the following detailed description. 
In the accompanying drawing there is shown 

diagrammatically a form of apparatus that may 
be used in carrying out my invention. 

Mixtures of gases containing varying amounts 1 
'of unsaturated hydrocarbons are formed as the 
by-product of a number of industrial processes, 
such as, for example, petroleum cracking. Such 
gas mixtures are frequently employed as indus 
trial heating media since the gaseous combustion 
reaction may be easily and accurately controlled. 
While the gas mixtures are valuable as heating 
media, they are even more valuable as a raw ma 
terial for the manufacture of various oxygen 
ated organic compounds. 

I have now discovered that unsaturated ali 
phatic gaseous hydrocarbons may be oxidized at 
elevated temperatures and pressures with free 
oxygen to yield valuable oxygenated organic 
"compounds. The products which may be ob 
tained in accordance with my invention are, for 
example, ethylene oxide, acetaldehyde, ethyl al 
cohol, acetic acid, formaldehyde, methyl alco 
hol, acetone and higher ketones and alcohols. 
The gaseous mixtures containing unsaturated 

aliphatic gaseous hydrocarbons employed in ac 
cordance with my novel process may be obtained 
from any suitable source. Preferably, the gas 
eous mixtures employed are those obtainable by 
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pheric pressures of 15, to 200 pounds per Square 
inch absolute. 

In carrying out the oxidation of the gaseous un 
Saturated aliphatic hydrocarbons, free oxygen 
may be employed. Preferably, I employ air as 
the source of oxygen although any mixture com 
prising oxygen and suitable inert diluents is 
Suitable. The oxidation reaction may be carried 
Out at temperatures offrona 400 to 800° F. While 
the pressure employed may be from slightly above 
atmospheric pressure to pressures of 500 pounds 
per Square inchgauge. 1: 
For the oxidation reaction, the ratio of oxy 

gen employed to the Volume of gaseous unsatu 
rated hydrocarbon employed, may vary. Satis 
factory results may be obtained if, for each vol 
une of gaseous hydrocarbon added to the sys 
tem, there are added from 3 to 10 volumes of air 
While at the same time from 20 to 80 volumes of 
unreacted hydrocarbon gas are recycled. Op 
timum results are obtained when there are added 
to the system about 7 volumes of air for each vol 
ume of gaseous hydrocarbon and 50 volumes of 
gaseous hydrocarbons are recycled. 

After the oxidation reaction the oxygenated 
products, together with the unreacted gases, are 
passed to an absorption system wherein the oxy 
genated products are separated. The absorption 
system also may operate under pressure. The 
unreacted hydrocarbon gases are removed from 
the gases which remain and are recycled to the 
Oxidation Zone. The nitrogen, carbon monoxide, 
carbon dioxide and oxygen which remain after 
removal of the hydrocarbon gases are then:vented 
to the atmosphere. 
The process of my invention will now be-de 

scribed with reference to the accompanying draw 
ing. 
The charge stock, which is cracked to yield the 

cracking saturated hydrocarbons and mixtures 40 gaseous mixture of unsaturated aliphatic hydro 
of said hydrocarbons, either in the liquid or vapor 
phase, which produces a mixture of gases pre 
dominantly unsaturated in character, containing 
substantial quantities of ethylene and higher un 
saturated aliphatic hydrocarbons. The charg 
ing stock supplied to the cracking unit may be 
either liquid or gaseous in-character. The condi 
tions of operation in the cracking unit may be 
varied to handle the different types of charging 
-stock and to crack them to maximum yields of 50. 
unsaturated aliphatic hydrocarbon gases. The 
cracking unit may operate at temperatures of 
from 1000 to 2000°F. and the pressure may range 
from Subatmospheric pressures of from about 1. 
pound per square inch"absolute to Super-atmos 55 

carbons, is caused to enter the system through a 
line. The stock is forced in under the desired 
pressure by a pump 2 which may be either a 
liquid pump or a gas compressor, depending upon 
whether or not the charging stock is liquid or 
gaseous in nature. When the cracking unit is 
operated under sub-atmospheric pressures, the 
pump may be eliminated or by-passed. From 
pump 2, the charging stock is passed through a 
line 3 to the cracking furnace 4 where it enters 
coils 5 and 6 and is heated to cracking tempera 
ture. The cracking temperature will vary de 
pending-upon the nature of the charging stock. 
From the furnace, the cracked mixture flows: 
through a line 7 to a fractionating tower 8 after 
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through pressure control valve 50 contains un 
converted hydrocarbon gases, together with ni 
trogen, carbon monoxide, carbon dioxide and a 
Small amount of oxygen remaining from the air 
injected into the System. This gas passes through 
a line 70 to a gas absorption unit. This unit 
comprises an absorber and a still 72. The en 
tering gas flows upward and counter-current to 
the downward flow of absorber oil which enters 
the top of the absorber through line 73. The de 
sired pressure is maintained on the absorber 1 í 
by a pressure control valve 74 and is held at a 
point Somewhat below the operating pressure in 
the absorber 48 in order to permit fow of the 
gas through line 0 to absorber 7. The down 
ward flowing absorber oil absorbs the hydrocar 
bOn gases. The remaining gas, free of hydro 
carbon constituents, leaves absorber if through 
a vent pipe 5 and is discharged to the atmos 
phere. 
The absorber oil containing the absorbed hy 

drocarbon gases is discharged from the base of 
the absorber 7 through line 76 and is forced by 
a pump 7 through heat exchanger 8, a pre 
heater 79 and a line 80 into recovery still 72. 
In this still the dissolved hydrocarbon gases are 
distilled overhead through line. 8 and enter a 
condenser 82 where they are cooled and partially 
liquefied. The partially liquefied product enters 
a receiver 83 for collection and separation. The 
temperature of condenser 82 is adjusted so that 
only that amount of liquid required for reflux in 
still 72 is condensed. This liquefied portion is 
returned as reflux to the top of still 72 by a pump 
84 through line 85. The balance of the recovered 
hydrocarbons are discharged as a gaseous mixture 
through pressure controller 86 and are recircu 
lated to the furnace 35 through line 87. The pres 
Sure on Still T2 is maintained at a point high 
enough to return the hydrocarbon gas mixture 
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from receiver 83 back to the oxidizing furnace 
under its own pressure. 

Recovery still 72 may be heated by any con 
venient means such as a steam coil 88. The 
stripped absorption oil is then returned to the 
top of the absorption tower by a pump 89 through 
lines 90 and 9. The oil passes through heat ex 
changer 78 and a cooler. 92 and enters the top 
of absorber 7 through line 73. Fresh absorber 
oil may be supplied to the System through a 
line 93. 
The operation of my novel process is relatively 

simple and produces excellent yields of oxygenat 
ed products without the formation of excessive 
amounts of tar and other products such as carbon 
monoxide and carbon dioxide. 
It is to be understood that the foregoing de 

tailed description is given merely by way of illus 
tration and that many variations may be made 
therein without departing from the Spirit of my 
invention. 
Having described my invention, what I desire 

to secure by Letters Patentis: 
Process for the production of oxygenated or 

ganic compounds, which comprises mixing one 
volume of a gaseous lunsaturated aliphatic hy 
drocarbon with about 7 volumes of air and adding 
to said mixture about 50 volumes of anhydrous 
unreacted gaseous unsaturated aliphatic hydro 
carbon recycle, heating the anhydrous mixture 
to a temperature of 400 to 800 F. while under a 
superatmospheric pressure of not more than 500 
pounds per square inch, passing said reacting 
mixture to a catalyst-free reaction Zone, allow 
ing, the reaction to continue therein to form oxy 
genated organic compounds, condensing the mix 
ture of gases formed and injecting a portion of 
the condensate into the gaseous mixture leaving 
the reaction Zone to halt further Oxygenation. 

CAMIE OREYEUS. 

  


