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1. 
This invention relates to a process for re 

covering liquids and gases from petroleum frac 
tions. In particular, the method described here 
in is concerned With an improved procedure for 
recovering propane and heavier hydrocarbons 
from a petroleum fraction boiling Within the 
range of gasoline by effective demethanization 
and deethanization thereof. 
The conventional processes heretofore emi 

ployed for effecting removal of methane and 
ethane from petroleum fractions containing hy 
drocarbons boiling within the range of gasoline 
have involved feeding the Stock to be treated into 
a bubble tower maintained at a temperature Such 
that the methane and ethane tend to pass Over 
head while the higher boiling hydrocarbons are 
obtained as a bottoms product. In practice, 
however, such processes, due to lack of ideal con 
tacting conditions, have invariably resulted in 
the passage overhead of considerable amounts 
of propane, butane, and heavier hydrocarbons 
along with the methane and ethane Whose re 
moval was desired. Subsequent recovery of pro 
pane and heavier hydrocarbons from the Over 
head has generally entailed passage of the Sane 
through an absorber-stripper System. Such 
operation, however, is relatively expensive. Very 
often, it has accordingly been the practice to 
forego high recovery of propane and heavier hy 
drocarbon components from the overhead With 
the result that substantial losses of these na 
terials were incurred. 

It is an object of the present invention to re 
duce the aforementioned losses by providing a 
method for recovering substantially all of the 
propane, as well as heavier hydrocarbons, from 
a petroleum fraction containing hydrocarbons 
boiling within the range of gasoline. It is a fur 
ther object of this invention to accomplish the 
removal of methane and ethane from Such frac 
tions without simultaneously removing propane 
and heavier hydrocarbons therefrom. A still fur 
ther important object is the provision of an in 
proved process for economically effecting de 
ethanization and demethanization of a petroleum 
fraction with minimum accompanying loss of 
propane, butane, and higher hydrocarbons. 
These and other objects which Will be ap 

parent to those skilled in the art are attained in 
accordance with the procedure of the instant in 
vention wherein petroleum fractions contain 
ing hydrocarbons boiling within the range of 
gasoline are essentially demethanized and de 
ethanized by passage of the same through a 
combination of two fractionating columns, one of 
which is operated at a high pressure and the 
other of which is operated at a considerably 
lower preSSure. 
In the accompanying drawing, the figure 

2 
shown is a Schematic view of the apparatus emi 
ployed in the instant process. 

Referring more particularly to the drawing, 
numeral to designates a conduit for the intro 
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duction of hydrocarbon feed, which is generally 
a mixture of hydrocarbons boiling within the 
range of gasoline. The gasoline fraction so in 
troduced is Suitably the effluent of a reformer 
operating at high preSSure. The vaporous hy 
drocarbon charge is quenched in vessel , and 
thereafter further cooled and condensed in re 
boiler Service bypassage through pipe 2, through 
reboilers 3 and 4, and then via pipes 5 and 6 
through an additional cooler . The cooled 
charge is then recycled, as shown, to the original 
feed line O serving to at least partially cool 
the incoming hydrocarbon charge. The cooled 
feed finally passes from vessel through con 
duit 8 and is totally condensed and Water-cooled 
upon passage through cooler 9. The cold feed 
then flows through pipe 20, condenser 2, and 
pipe 22 into reflux accumulator 23 and thereafter 
paSSes from Said accumulator through conduits 
24 and 25 and pump 26, the latter serving to force 
the cold feed through pipe 2 and into the upper 
portion of fractionating column 28. This column 
is operated essentially as a high pressure strip 
per and it is important for present operation that 
the feed be introduced into the column at the 
point of maximum pressure and minimum tem 
perature in Order to effectively reduce the over 
head loSS of propane and other desired heavy 
Components. This is accomplished in accordance 
With the instant method by introducing the feed 
into the high pressure column via the reflux 
Condenser or alternatively, as discussed herein 
below, to the top plate of the condenser. 
The Overhead gas from high pressure column 

28 passes through Outlet pipe 29 into line 29 car. 
rying the cold liquid feed. This combined 
Stream is conducted through condenser 2 and 
pipe 22 into accumulator 23. The overhead gas 
flows from accumulator 23 through conduits 3S 
and 3 to turbine 32 wherein it is expanded to 
fuel line pressure (about 30 p.s. i.). The gas 
becomes cold during eXpansion and flows from 
turbine 32 through pipes 33 and 34 through re 
flux condenser 2 Serving to cool the same. The 
Overhead of ethane and lighter gases then passes 
through pipe 35 and may be used as a fuel gas 
or for any other desired purpose. 
Since the loss of propane and heavier coin 

ponent is related to the temperature of the reflux 
condenser, it is desirable to minimize the loss by 
maintaining the condenser at a temperature as 
low as consistent with commercial operation. 
The auto-refrigeration obtained through expan 
sion of overhead gases as described above may, 
if desirable, be augmented by additional re 
frigeration. On the other hand, if hydrate for 
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nation is considered a problem, the temperature 
could be inaintained at a point of about 70 F. 
or higher, at which no hydrate formation Would 
be encountered. 
The bottoms product from high pressure col- 5 

umn 28 passes through outlet conduit 36-to-the 
top tray of fractionating column 3 which is 
Operated at an appreciably, lower pressure, than. 
Column 28. Deethanization; of the feeds' charge 
is completed in this low pressure column. The lo: 
Overhead vapor issuing from this column con 
sists of ethane saturated with heavier. compo 
nents and is conducted to the botton of high 
pressure column 28 in order to recover the 
propane and butane contained therein and to 5 
provide heat necessary for the stripping oper 
ation accomplished in the high pressure-column. 
The recycling from column. 37 to column 28 is 
effected by passage of the overhead through con 
duit 38 through cooler 39 and then-into-reflux. 20 
acccumulator 4. The recycle, vapor passes from 
accumulator 40 through pipe 4 into a turbo 
compressor 42 driven by overhead gas from col 
umn 28, which gas is conducted from the reflux 
accumulator 23 of said column through con- 25 
duit 3 and turbine 32. The gas introduced into 
turbo-compressor 42 from accumulator. 40 be 
comes heated during compression thereof, and 
the resulting hot gas under pressure is led 
through conduit 43 into the bottom of column 28. 30 

Reflux from accumulator 40 is returned to 
column 37 via conduit 44, the flow being aided 
by pump 45. The bottoms from low, pressure 
column 3 are removed through outlet pipe 46. 
The bottoms So obtained contain tar, gasoline, 35 
butane, propane, and less than 1% of ethane 
(based on propane content). This material-thus 
substantially free of ethane and lightei compo 
nents may thereafter be fractionated into the 
various products by conventional means. 40 

It is to be realized that temperatures and pres. 
Sures employed in various parts of the forego 
ing System are of extreme importance in ac 
complishing the stated objects of this"invention. 
The term “convergence pressure' as used here. 
in is the maximum pressure, for any specified 45 
temperature, at which any separation of the 
components of the particular hydrocarbon mix 
ture can be accomplished by distillation. As this 
pressure is approached, the vapor-liquid equi 
librium ratios of all the components converge 50. 
toward unity, all relative volatilities of the com ponents approach unity, and the difficulty of 
separation increases. At the convergence pres 
sure, the equilibrium ratios are all equal to unity; 
relative volatility likewise is unity for all con- 55. 
ponents, and separating is impossible. The feed 
charge, as pointed out hereinabove, is-preferably, 
but not necessarily, the effluent of a high press 
sure reformer. In such instances; the pressure 
of the feed, and consequently the pressure at 60 
which column 28 is operated, will correspont 
substantially to the full outlet pressure of the 
reformer. Under the usual conditions of the 
instant process, the minimum pressure at. Which 
column 28 is operated is about 200-pounds per 65 
square inch less. than-the-convergence-pressure 
of the bottoms product of column 3. Asia-gen 
eral rule, the pressure at which golumin-28 is: 
operated is within the approximate range. 300 
to 3000 pounds per square inch- and preferably (0. 
between about 500 and about 2000 pounds per 
square inch. Particularly efficient operation is 
accomplished in the vicinity of about 1000 pounds. 
per square inch. The temperature of the feed, 
assuming it to be the effluent of a high pressure 75 

4. 
reformer, is generally about 1000° F. This ele 
wated temperature is considerably lowered by 
quenching and cooling of the feed to an extent 
such that the temperature thereof after passing 
through cooler 19 is 100 F. or less. The tem 
peratture of the feed introduced into column 28 
is generally further reduced upon passing 
through condenser. 2. Indeed, the losses of 
propane, butane, and heavier components by 
passage of these gases overhead from column 28 
are: relatively small if the reflux condenser tem 
perature of this column is maintained below 
about 100°F. The losses at varying temper 
atures for a 10,000 barrel per day reformer gas 
plant are set forth in the table below: 

Loss, Percent of: Loss (Barrels per day) Component. 
Refux Condenser 

Temp., F. -- 
Propane Butane Propane Butane C5-- 

120 42. 5. 8. 3.0 
- 58, 18; 6. 38 3 

40------------------- 32 9. 3. 2. 0.7 

From the above, it will be apparent that the 
temperature at which, the feed is introduced into 
the high pressure fractionating.column, generally. 
should not exceed about 100°F. Preferably, this 
temperature should be 60°F or less in order to 
minimize the loss of desired propane and heavier 
ComponentS. 

It is further important in practice of the. 
preSerit, irVentioni that the feed be introduced 
into the high pressure column at the point of 
lowest temperature. In accordance with con 
ventional fractionating tower operation, feed 
charged thereto is subjected to a stripping action 
by raising its temperature as it flows down the 
Columni and the vapors thus stripped have their 
temperature lowered as "they rise" in the column. 
The point at which feed is introduced into the 
column of the present invention is the top of 
column where the temperature is at a minimum. 
This is accomplished, in accordance with the 
instant procedure, by introduction of the feed to 
the reflux condenser of the high pressure column 
or, alternatively, the feed, after being cooled; 
may be introduced to the top plate-of-the con 
denser by way of conduit 47 
The bottoms temperature of the second co 

unn is maintained high enough to insure boil 
ing of the bottoms product at the existent pres 
Sure and to reject all ethane- and lower boiling' 
components as overhead. This bottoms tem 
perature generally is within the range 3001 to: 
450 F., depending upon the particular pressure 
conditions existerit; in the column, "This pres 
Sure, in turn-is, established at a level such that 
critical conditions: of the desired: bottoms:product. 
Will not be encountered in the bottom of the: 
column. Ordinarily, the pressure at which this: 
Second column is operated should be 500 pounds. 
per square-inch or less. The pressure, however, 
should not be too low or otherwise auxiliary 
power Will be required for operation of the turbo 
Compressor. The ninimum feasible pressure for 
effective operation of this column is generally 
about 200 pounds per square inch. It is fur 
ther desirable in operating the instantly. de 
Scribed System that the pressure differential...be 
tween the high pressure. column. 28 and the low: 
pressure, Column 3 beat least: about 200 pounds: 
per Square: inch and suitably about 600 pounds, 
per square inch. Thus, it is preferred to oper 
ate the upper high: pressure: fractionating col 
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umn at about 1000 pounds per square inch and 
the low pressure column at about a pressure of 
about 400 pounds per Square inch. 
With the foregoing combination of fractionat 

ing columns, effective demethanization of a gaSO 
line fraction is carried out while reducing to a, 
minimum the losses of propane and heavier hy 
drocarbon components heretofore encountered. 
Thus, in accordance with the present invention, 
substantially all of the propane, as well as heavier i 
components, are recovered from a petroleum frac 
tion containing hydrocarbons boiling Within the 
range of gasoline while accomplishing almost 
complete rejection of methane and ethane from 
said fraction. 

It is to be understood that the above descrip 
tion is merely illustrative of preferred embodi 
ments of the invention of Which many variations 
may be made within the Scope of the following 
claims by those skilled in the art without depart 
ing from the Spirit thereof. 
We claim: 
1. A method for removing methane and ethane 

from a petroleum fraction containing hydrocar 
bons boiling within the range of gasoline, Which 
comprises introducing said petroleum fraction 
into a high pressure fractionating Zone at the 
point of minimum temperature therein, passing 
the overhead gas emitted from Said high pressure 
zone to a condensing Zone Wherein high boiling 
components of said overhead gas are liquefied, 
recycling said liquefied components as reflux to 
said high pressure fractionating Zone, expanding 
remaining gas with resultant cooling thereof, 
flowing the resulting cooled gas in indirect heat 
exchange with the aforementioned condensing 
zone serving to cool the same, passing the liquid 
bottoms product of said high pressure fractionat 
ing zone into a second fractionating Zone main 
tained at a pressure of at least 200 pounds per 
square inch less than the pressure of Said high 
pressure fractionating Zone, the minimum pres 
Sure of said second fractionating ZOne in turn 
being about 200 pounds per Square inch, With 
drawing the vaporous efiuent of Said Second frac 
tionating zone, cooling the same to liquefy the 
high boiling components thereof, recycling result 
ing liquid as reflux to said Second fractionating 
zone, compressing remaining vapor in a turbo 
compressor driven by the aforesaid Overhead gaS 
from said high pressure Zone, conducting the re 
sulting gas, heated as a result of compression, 
to the bottom of said high pressure fractionating 
Zone, withdrawing methane and ethane as Over 
head from said high pressure fractionating Zone 
and withdrawing heavier hydrocarbons aS bot 
toms product from said second fractionating Zone. 

2. A method for removing methane and ethane 
from a petroleum fraction containing hydrocar 
bons boiling within the range of gasoline, which 
comprises introducing said petroleum fraction at 
a temperature not exceeding about 100 F. into a 
high pressure fractionating zone at the point of 
minimum temperature therein, said Zone being 
maintained at a pressure between about 300 and 
about 3000 pounds per square inch, passing the 
overhead gas emitted from said high pressure 
zone to a condensing zone wherein high boiling 
components of said overhead gas are liquefied, 
recycling said liquefied components as reflux to 
said high pressure fractionating zone, expanding 
remaining gas with resultant cooling thereof, 
flowing the resulting cooled gas in indirect heat 
exchange with the aforementioned condensing 
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zone serving to cool the same, passing the liquid 
bottoms product of said high pressure fractionat 
ing Zone into a second fractionating ZOne main 
tained at a pressure of at least 200 pounds per 
Square inch less than the aforementioned high 
pressure zone, the pressure of Said Second frac 
tionating Zone being between about 200 and about 
500 pounds per square inch, withdrawing the 
vaporous effluent of said second fractionating 
Zone, cooling the same to liquefy high boiling 
components thereof, recycling resulting liquid as 
reflux to Said Second fractionating ZOne, com 
pressing remaining vapor by the pressure action 
of the aforesaid overhead gas from Said high 
pressure Zone, conducting the resulting gas, 
heated as a result of compression, to the bottom 
of said high pressure fractionating Zone, with 
drawing methane and ethane as overhead from 
said high pressure fractionating Zone and with 
drawing heavier hydrocarbons as bottoms product 
from said second fractionating ZOne. 

3. A method for removing methane and ethane 
from a petroleum fraction containing hydrocar 
bons boiling within a range of gasoline, which 
comprises introducing said petroleum fraction 
into a high pressure fractionating zone at a ten 
perature not exceeding i00' F. at the point of 
minimum temperature therein, said Zone being 
maintained at a pressure between about 500 and 
about 2000 pounds per square inch, passing the 
overhead gas emitted from Said high preSSure 
Zone to a condensing Zone wherein high boiling 
components of said overhead gas are liquefied, 
recycling said liquefied components as reflux to 
said high pressure fractionating Zone, expanding 
remaining gas with resultant cooling thereof, 
flowing the resulting cooled gas in indirect heat 
exchange with the aforementioned condensing 
Zone Serving to Cool the Same, passing the liquid 
bottoms product of said high pressure fractionat 
ing Zone into a Second fractionating Zone oper. 
ated at a pressure between about 200 and about 
500 pounds per Square inch and maintained at a 
temperature Sufficient to reject ethane and lower 
boiling components, the minimum pressure dif 
ferential between said high pressure fractionating 
zone and said second fractionating Zone being 
between about 200 pounds per square inch, with 
drawing the vaporous effluent of Said second frac 
tionating Zone, cooling the same to liquefy high 
boiling components thereof, recycling resulting 
liquid as reflux to said second fractionating Zone, 
compressing remaining vapor by the pressure ac 
tion of the aforesaid overhead gas from said high 
pressure Zone, conducting the resulting com 
pressed gas, heated as a result of compression, 
to the bottom of Said high pressure fractionat 
ing zone, withdrawing methane and ethane as 
Overhead from said high pressure fractionating 
Zone and Withdrawing heavier hydrocarbons as 
bottoms product from said second fractionating 
2Ole. 

FRANCIS W. WINN. 
LESTER. R. STEFFENS. 
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