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This invention relates to improvements in a 
combined Stabilization and absorption process, 
and referS more particularly to a process and 
equipment of extremely simple nature for ac 
Complishing simultaneously the absorption and 
recovery of valuable gasoline from gas contain 
ing Such gasoline in vapor form, and the stabili 
zation of the gasoline or other oil; to provide a 
proceSS in which there is rejected from the oil 
undesirable light components which, if retained, 
would give an inferior product, which product 
Would suffer undue evaporation loss on subse 
quent handling and storage. 
The single figure is a diagrammatic side eleva 

tional view of the apparatus adaptable to the 
proceSS. 

In connection with the explanation of the 
method, it will be understood that, under dif 
ferent conditions, the process may be modified 
considerably as to temperatures, pressures and 
methods of applying heating and cooling effects 
Without departing from the spirit and scope of 
the invention. 

Referring to the drawing: a bubble tower 1 is 
shown, consisting of a vertical, cylindrical column 
containing a number of bubble plates of any suit 
able design. Such as is now commonly used in 
the petroleum art. A usual type of distillate 
separator or receiving drum, such as is connect 
ed to a Cracking unit of a conventional design, 
is shown at 2, into which flows through the line 
3 a mixture of pressure distillate and gas pro 
duced by the cracking operation. The tempera 
ture of this mixture may be about 100 F. and 

35 the pressure on the separator may vary from as 
low as 15 pounds gauge pressure to as high as 
250 pounds gauge pressure, depending on the 
type of cracking operation which is being emi 
ployed. For an explanation of the process, I 

40 have chosen a distillate receiver connected to a 
typical Cross still in which the pressure is in 
the neighborhood of 35 pounds gauge. The liq 
uid distillate in the drum 2 is withdrawn through 
the line 4 and water separator 5 by means of a 

45 pump 6, and is discharged through the line 7 to 
3. number of optional, intermediate points of the 
tower 1, or this distillate charged to the tower 
may be first circulated through a heat exchanger 
8, hereinafter further explained, by closing the 

50 valve 8a. The flow of the distiliate is controlled 
by a liquid level control device 9, manipulating 
a valve 9a in the line 7 and maintaining a con 
stant level in the drum 2. The gas in equilibrium 
with the distillate entering the drum separates 

55 from the distillate and flows continuously from 
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the drum 2 to the tower 1 through a line 10, en 
tering the tower through one of a number of op 
tional points as shown, such points being located 
Somewhat higher on the tower than the point 
at which the feed of the liquid distillate is in- 60 
troduced. 
A reservoir space free from bubble plates is 

provided in the bottom of the tower wherein liq 
uid may be accumulated to a level determined 
by the liquid level control device 11. Heating 65 
elements 12 are provided in this body of liquid 
oil, the heating medium being any available hot 
oil, Steam, or other heating medium, and the 
temperature of the oil in this reservoir is thereby 
maintained at a desirable point, normally in the 70 
neighborhood of 400° F. The heating medium 
for these heating elements is supplied through 
the pipe 12a and discharged through the pipe 
12b. Hot oil from the bottom of this reservoir is 
Withdrawn continuously by the pump 13 through 75 
the line 14, and is discharged through the line 
15 to the heat exchanger 8, wherein the hot oil 
gives up Some of its heat to the feed distillate. 
The oil then passes from the heat exchanger 8 
through the pipe 16 to heat exchangers 16a, 80 
wherein it is cooled to as low a temperature as 
is consistent with the existing available cooling 
water: in the particular instance being described, 
the oil was reduced to a temperature of 100 F. 
The cool oil then paSSes out through the line 85 
17 provided with a control valve 18 and a flow 
meter 19, and discharges to the top plate of the 
tower 1 as shown. Residue gas leaving the SyS 
tem discharges from the top of the tower 1 
through the line 20 provided with a control valve 90 
21 for maintaining the pressure on the entire 
system at the desired point. In the present case, 
a gauge pressure of 35 pounds was maintained. 
The gas discharged through the line 20 is direct 
ed to any suitable gas. disposal System: in the 95 
case being described, it was directed to a refinery 
fuel gas line. 

Partially stabilized distillate is withdrawn con 
tinuously from one of the several optional inter 
mediate points of the tower 1 through the line l00 
22. The flow of liquid is controlled by the valve 
23 which is actuated by the liquid level control 
device 11, operating to eliminate liquid from the 
system at such a rate as to maintain a constant 
level in the reservoir in the bottom of the tower. 105 
The distillate withdrawn through the line 22 

is directed to the top of the Small bubble tower 
24 wherein it gravitates over a series of bubble 

, trays countercurrent to the ascending flow of 
vapor derived from the heating of the oil in the ll.0 
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bottom of the tower 24. Heat is Supplied to this 
Oil in the bottom of the tower by the heating 
element 25 and the heating medium may be from 
any available Source. In the present case, a por 
tion of the hot oil withdrawn from the bottom of 
the tower 1 is used for this purpose. The tem 
perature is maintained in the tower 24 at Such 
a point as to satisfactorily stabilize the liquid 
introduced to the tower. In the present case, a 
temperature of 196 F. was found proper for this 
purpose. Liquid oil is discharged from the bot 
tom of the tower 24 through the line 26, the flow 
being controlled by a liquid level control device, 
not shown, while distilled products in the form. 
of vapor are returned to the tower through the 
pipe 24a. Thus a constant level is maintained 
in the bottom of the tower 24 above the heat 
ing element 25. Oil discharged from the tower 24 
passes through coolers 27 and thence to storage, 
through line 28, where it may be processed in any 
desirable manner for the production of gaSoline. 
Cooling water is supplied to the coolerS27 through 
pipe 29, and discharged therefrom through pipes 
30. In a like manner, water is supplied to the 
cooler 16a through the pipe 31 and discharged 
through the pipe 32. 
The showing of pyrometers, gauges, flow meters, 

and other necessary adjuncts to the System have 
been eliminated in the interest of Simplicity. It 
is understood, however, that these control acces 
sories are installed at necessary positions on the 
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apparatus to promote accurate and Satisfactory 
operation. 

Briefly describing the functioning of the meth 
od, the distillate in the receiver 2 contains, in 
addition to its gasoline content, an appreciable 
amount of material undesirable for gasoline, Such 
material being too volatile to be a satisfactory 
component of the gasoline. Such materials are 
methane, ethane, propane, or corresponding hy 
drocarbons of other than the paraffin series. 
The gas leaving the reservoir 2 through the 

line 10 contains appreciable quantities of mate 
rial which should properly be included in a gaSO 
line, such as butane, pentane and heavier con 
stituents, and their isomers and corresponding 
hydrocarbons of other than the paraffin Series. 
It is desirable in this operation to transfer from 
the distillate to the gas the undesirable constit 
uents and to transfer from the gas to the dis 
tillate the desirable material; in other Words, to 
free the distillate of propane and lighter mate 
rial and to recover as liquid from the gaS aS 
much as possible of the butane and heavier prod 
lucts. 
To accomplish this effect, the distillate is 

heated and the light material is driven off by 
fractional distillation. This fractional distilla 
tion is partially done by preheating the distillate 
in the heat exchanger 8, and is further accom 
plished by heat derived from its descent through 
the tower 1 to the outlet 22, as it passes counter 
current to the ascending flow of vapor of rela 
tively high temperature. 
of undesirable products is secured in the Strip 
ping column 24. The temperature held at the 
bottom of the tower 24 is the vital control point 
in the stripping operation and is, of course, de 
pendent on the pressure used and on the quality 
of product desired, which quality is, in turn, de 
pendent on various factors in the refinery as a 
whole, including the character of the oil being 
treated, the nature of the cracking operation and 
the treatment the oil has received prior to its 
being introduced to the present System. 

The final elimination 
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The quantity of material flowing through the 

column i is considerably more than that which is 
withdrawn from the tower through the line 22. 
The excess continues down the column and is 
progressively heated until it reaches a final ten 
perature of 400° F., which temperature reduces 
this material to such an extent that it is a Satis 
factory absorption oil. Material from the bottom 
of the tower i is withdrawn and cooled and used 
as an absorption oil in the top of the column 
where it extracts by selective absorption the de 
Sirable components of the gas fed to the column 
through the line 10, as well as those in the ascend 
ing vapor from the lower part of the column thus 
Serving as an absorption oil for the gas and as a 
reflux for the column. In other words, the upper 
portion of the column is an absorption and frac 
tionating section, while the lower half of the col 
unn is a Stripping Section. Some undesirable 
products are also absorbed, but are subsequently 
removed in the lower portion of the tower. The 
amount of absorber oil is based on the amount of 
residue gas leaving the system and, dependent 
On conditions, may be equal to from 60 to 100 gal 
Clns of oil for each 1000 feet of residue gas, 
as measured at atmospheric pressure. The 
amount of heat applied to the System at the bot 
tOn Of the tower and in the feed heat exchanger 
8 is a function of the amount of absorber oil 
required. A. 
The process offers great simplification over 

present practice, both in equipment and ease in 
Operation. The cost of the equipment shown is 
approximately one half of that required for a 
plant of conventional design, and the operating 
COst and trouble is only a small fraction of that 
required by the conventional plant. 
While it has been suggested that the distillate 

charged to the System is recovered from an oil 
Cracking System, the process may be used in con 
nection with the absorption and stabilization of 
any type of distillate and gas, whether they are 
equilibrium products or not. Gas and distillate 
may be derived from separate sources and intro 
duced to the System, as well as distillates taken 
from Cracking operations, as suggested. In other 
Words, the oil may be light gasoline or gas from 
any Source or various sources in the refinery or 
oil field, Such as gas and oil recovered from 
natural Sources. 
The particular novelty in the method resides 

primarily in the combining of an absorption sec 
tion and a stripping section in a single column 
and SO regulating the heat input and amount of 
absorber oil. So that an ultimate stabilized product 
may be withdrawn as a side stream from a zone 
intermediate the two sections. It is thought to be 
a new practice in a method such as has been de 
Scribed to utilize a stream taken from the bottom 
of the stripper section as an absorber oil, which 
stream is re-cycled and introduced into the top of 
the rectifying or absorption section of the tower 
Or column. 

Further novelty lies in the fact that the ab 
Sorber oil is currently produced from the feed 
Stock used and a portion thereof currently ex 
tracted from the System, thus there is eliminated 
the objectionable feature of conventional absorp 
tion Systems in which it is necessary periodically 
to clean the absorber oil of accumulated sludge 
and dirt and Supply inevitable loss therefrom. 
The present system furnishes a method by 

which the gas from the stabilizing operation is 
freed of its desirable products by absorption at 
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relatively low pressures rather than by rectifican 
tion at high pressures as is the usual practice. 

claim as my invention: 
1. A stabilization and absorption systern COra 

prising a column having an absorption Section, a 
stripping section and an intermediate Section, 
means for introducing the feed materials into Said 
intermediate section, withdrawal means for the 
ultimate product at an intermediate point in the 
stripper section, means for withdrawing an ab 
sorber oil from the bottom of the stripping section 
and a return line for recycling the absorber oil to 
the top of the absorption section. 

2. In a stabilization and absorption apparatus, 8, 
column comprising absorption and stripping sec 
tions and an intermediate Section, separate lineans 
for introducing gases and liquids into Said inter 
mediate Section, a heater in the stripping section, 
an absorber oil withdrawal line at the bottom of 
the stripper section, discharging into said absorp 
tion Section, a pump in Said withdrawal line, and 
a stabilized product withdrawal line intermediate 
the stripper section. 

3. A stabilization and absorption system com 
prising a column having an absorption section, a 
stripping section and an intermediate section, 
means for introducing the feed materials into said 
intermediate Section, Withdrawal means for the 
ultimate product at an intermediate point in the 
Stripper Section, an auxiliary column having a 
heater therein, means for directing the ultimate 
product to Said auxiliary column, a liquid drawoff 
from said auxiliary column, and a vapor line 
connecting the auxiliary column with the first 
mentioned column. 

4. The process which comprises subjecting hy 
drocarbon liquids and gases to a combined frac 
tionation and absorption step in which the gases 
paSSupWardly in countercurrent contact with liq 
luid absorber oil and reflux condensate, and the 
liquids paSS doWinWardly against a rising stream 
of vapors, Separately segregating residue gases and 
liquid free from light gases, diverting a portion 
of said liquid last mentioned as a desired product, 
stripping light fractions from another portion of 
Said liquid leaving reduced liquid material, uti 
lizing liquid material so obtained as said absorber 
oil and passing vaporized light fractions result 
ing from Said stripping step upwardly in counter 
Current contact With Said liquid absorber oil and 
reflux condensate. 

5. A stabilization and absorption process for 
hydrocarbons comprising the steps of introduc 
ing unstabilized hydrocarbons into an intermedi 
ate point in a combined absorption and stripping 
Zone, drawing off from the bottom of said zone, 
and cooling, the unvaporized portion of the in 
troduced hydrocarbons, passing vaporized con 
stituents through the absorption portion of said 
Zone, utilizing withdrawn and cooled liquid as ab 
sorber oil in the absorption portion of said zone 
and withdrawing a stabilized product from an 
intermediate point of the stripping portion of this 
2O8. 

3 
6. A stabilization and absorption process for 

treating hydrocarbons comprising the steps of 
introducing unstabilized hydrocarbons into an 
intermediate point in a combined absorption and 
stripping zone, drawing off from the bottom of 
said zone, and cooling, the unvaporized portion 
of the introduced hydrocarbons and utilizing it 
as an absorber oil in the absorption portion of 
said zone, withdrawing the stabilized products 
from an intermediate point of the stripping Sec 
tion of said zone, reheating the stabilized prod 
ucts in a separate zone wherein a controlled ten 
perature is maintained, returning evaporated 
portions from said separate Zone to the first men 
tioned zone at a point above the point of With 
drawal of liquid from said first rentioned Zone, 
and withdrawing the final stabilized liquid prod 
lucts from said separate Zone. / 

7. A process for separating unstabilized hydro 
carbon liquid into gaseous and liquid components, 
which comprises introducing said liquid into an 
intermediate section in a zone wherein gases and 
vapors pass upwardly in countercurrent contact 
with downwardly flowing liquid absorber oil, re 
moving residue gases from an upper point in Said i00 
zone, collecting liquid oil at a lower point in Said 
Zone, removing a portion of said liquid oil as a 
desired product, stripping lighter constituents 
from the other portion of said liquid oil to leave 
a reduced liquid material satisfactory for use as 
absorber oil, and introducing reduced liquid ma 
terial so obtained into an upper level in Said ZOne 
as a source of said downwardly flowing absorber oil. 

8. A process according to claim wherein the 
first mentioned portion of the collected oil is Sub 
sequently stripped of its lighter fractions by re 
boiling and the resulting vapors are introduced 
into said absorption zone in contact with Said ab 
Sorber oil. 

9. A stabilization and absorption process for 
separating unstabilized hydrocarbon liquid into 
gaseous and liquid components, which comprises 
introducing said liquid into an intermediate sec 
tion in a zone wherein gases and vapors pass up- 120 
wardly in countercurrent contact with down 
Wardly flowing liquid absorber oil introduced at 
an upper level in said zone, removing residue 
gases from an upper point in said ZOne, removing 
liquid oil from a lower point in said Zone as a de-125 
sired product, stripping lighter constituents from 
other liquid collected in said zone below the point 
of introduction of said absorber oil, to leave a 
reduced liquid material satisfactory for use as ab 
sorber oil, and utilizing reduced liquid material 130 
so obtained as said absorber oil first mentioned. 

10. A process according to claim 9 wherein the 
liquid oil removed from said lower point in said 
zone is subsequently stripped of its lighter frac 
tions by re-boiling and the resulting vapors are 35 
introduced into said zone in contact with said ab 
sorber oil. 
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