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1. 
This invention relates to the fractionating of 

hydrocarbon mixtures and in particular to frac 
tionation of normally gaseous hydrocarbons from 
oil-field and petroleum refinery mixtures. 
In petroleum refining today, large volumes of 

hydrocarbon gaseous mixtures are obtained. 
From these mixtures many valuable gaseous com 
pounds are recovered. Local conditions usually 
determine the most advantageous means of proc 
essing these mixtures to separate desired constit 
luentS. The present invention is concerned With 
the processing of normally gaseous hydrocarbon 
mixtures for the separation of individual con 
stituents by fractionation under pressure. The 
particular feature of the invention is the employ. 
ment of side stream products to provide refrigera 
tion for the liquefaction of the highly volatile 
overhead gaseous products. This use of constit 
uents of the feed Supply to obtain the refrigera 
tion for convenience of processing more volatile 
constituents overcomes the prior art need of ex 
ternal refrigeration. 

In order that the invention may be more fully 
understood, the following specific description in 
connection with the accompanying drawing is 
presented as an embodiment, but mot a limita 
tion, of the invention. 

For purposes of illustration, treatment of a feed 
stock obtained from an oil-field plant will be 
taken. A typical composition of such a feed stock 
is as follows: 

Mol Percent 
C1 and lighter---------------------------- 52.6 
C2 -------------------------------------- 18.1 
C3 -------------------------------------- 19.3 
i-C4----------2.2 ?-------------------------------------------------------- ?---------? 
n-C4 ------------------------------------ 2.9 
C5 ------------------------------------- 1.3 
nCs ------------------------------------ 0.8 
C -------------------------------------- .0 
?27 ------------ ?------------------------ 1.8 
In this illustration, a feed stock of the above com 
position is introduced through line 4 to a com 
pressor 42 wherein sufficient pressure is applied 
to condense the easily liquefiable C5 to Ci hydro 
carbons. The stream of uncondensed gases and 
liquefied hydrocarbons are removed from com 
pressor 42 through line 44 and are introduced to 
Separation Zone 43 wherein the liquefied hydro 
carbons are separated from the uncondensed 
gases. Thus the liquefied hydrocarbons consti 
tuting the C5 to C1 and higher hydrocarbons are 
removed from separation zone 43 through line 
45 while the remaining uncondensed gases are 
passed through line if to the compression equip 
ment 23. In equipment 23, the gas is compressed 
to a pressure of about 440 pounds per square inch. 
The substantially liquefied composition is then 
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cooled in heat exchanger 32 and passed into about 
the middle of fractionation tower f0. This tower 
is usually of the bubble plate type. The fractiona 
tion tower in this particular illustration contains 
bubble cap plates of about 30 plates in number, 
The tower f0 is shown as being equipped with an 
overhead vapor line 2, an upper liquid side 
stream exit line 3 connected to a cooler f4 and 
return line 5, reboiler inlet line 6, reboiler 7, re 
boiler vapor return line 8, a reflux line S and 
side stream exit line 20, and a condenser 2, Heat 
is shown as being maintained in the column to 
by means of the reboiler System 6, 7 and 8. 
Temperature control of about 105 F. in the upper 
part of the tower is maintained by the cooler sys 
tem. 3, 4 and 5 and the amount of reflux 
through line 9. The stream admitted through 
line 5 has a temperature of 90°F. and the reflux 
stream through line 9 has a temperature of 50° 
F. A pressure of about 430 pounds per square 
inch is maintained upon the tower and the direct 
ly connected equipment, the condenser 2, cooler 
4 and the reboiler f7. - 
The overhead product passing from the tower 

at 115 F. through line f2 enters condenser 2. 
The condenser 2 is cooled to about 35 F. by the 
vaporization of the side stream material removed 
from the tower from a plate located near the exit 
of line 20. To effect this vaporization, the pres 
sure upon the side stream product may be re 
duced as shown in the device 30, or as in this 
embodiment, partly in device 3 and partly in con 
denser 2, to about 20 pounds per square inch. 
The composition of this stream is: 

Mol Percent 
C2 ------------------------------------ 3.0 
C3 ------------------------------------- 85.2 
i-C4 

}SL LSSSLLLLSL SLSL S LSSLLS SSLSL LSL LSL LSLSLSLSL LSSLLSS LSLLSS LSLLSSS SSLLSLSLLS LSLSLSL LSL LSL LSSSMSSSSSSSLL LSS S LSL LSS 11.8 

After passing through the condenser 2, the side 
stream material passes through line 22 into the 
multi-stage compression equipment 23 and there 
after is supplied into line with the feed supply 
to the tower f0. The overhead material from the 
tower 0 after passage through the condenser 2 
passes into the drum 24. From the drum 24, the 
liquid product is passed into line 9 as reflux 
entering the tower at a temperature of about 50 
F. The composition of the reflux stream is: 

Mol Percent 
C -------------------------------------- 11.2 
C -------------------------------------- 20.6 
C3 -------------------------------------- 63.5 

1.6 ------------------------------------------C4?i 
n-C4 ------------------------------------ 3.1 
The vapor product from the drum 24 is passed 
through line 25 for further processing. The com 




