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Our invention relates to the treatment of
gasoline and other volatfle hydrocarbons to pro-
duce liquid fractions substantially free from
components of €Xcessively high volatility and gas

5 relatively free from vapors of normally Hguid
hydrocarbons,

When gasoline, barticularly that produced by
the thermal decomposition of higher boiling oils,
is condensed in. the bresence of the gas which is

15

which causes large evaporation Iosses and may
also cause difficulties in the operation of inter-
nal combustion engines, .

Since petroleum gas is for the most part used
as low grade fuel, it is desirable to separate from
it the normally condensable hydrocarbons asso-
clated therewith to prevent their loss, :

Among the objects of our invention are, the
25 provision of a unitary system associated with a

cracking process for the stabilization of the gas-
oline or other light distillates and the recovery
of gasoline-like components from the gas formed
in the cracking process. A further object of our
30 invention is to effect these results with g maxi-
mum economy of fuel by using in our process
excess heat from the ‘eracking system. A fur-

. ther object is to carry out the steps of stabiliza-

_ tlon and recovery of liquid components from the
35 gas under conditions entirely independent of the
cracking conditions and under complete control,
In accordance with our invention the unsta-
bilized gasoline produced by a cracking process
followed by fractional distillation is heated suf-
40 ficiently, while under bressure independent of
the pressure of cracking and fractionating, to
vaporize the undesired components -by passing
in indirect heat exchange relationship therewith

a high temperature lquid fraction withdrawn
45 from the fractionating zone of the cracking
process. More barticularly in accordance with
our invention the liquid fraction which serves
as a heating medium is thereafter utilized as ab-
sorbent oil for scrubbing the gas previously sep-

50 arated from the gasoline, to recover from the gas
normally liquid hydrocarbons which occur there-

in as vapors, whereupon the enriched absorbent

“oil is returned to the fractionating zone follow-

20

ing the tracking process to effect revaporization

56 of the absorbed vapors by waste heat of the
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cracking step which otherwise would be dissi-
pated. - .

The invention wil be further described with
reference to the accompanying drawing in which
the single figure represents disgrammatically s
form of apparatus- sultable for carrying out our
process,

The operating conditions of our stabilizing and
stripping process are Independent of the condi-
tions existing in the cracking stage so that the
gasoline and gas from any cracking process may
be subjected to treatment according to our in-
vention. The
the ‘cracking unit is Introduced through the line
{ into the lower end of the fractionating column
A, equipped with bubble plates or other suitable
Hquid-vapor contacting devices, in which the va-
pors ‘of components less volatile than gasoline
are condensed in g series of pools of liguid of in-
creasing volatility. The column may be main-
tained under the operating pressure of the
cracking system or may be at a lower pressure,
for example, 40 Ibs. per square inch. From the
lower portion of the column A through the line
2, the least volatile components are removed ag
liquid and are returned to the cracking system
for further heat treatment, or are otherwise dis-
bosed of, while from tl_le upper end the mixture
of uncondensed vapors of gasoline: and com-
pounds more volatile than gasoline passes
through the line 3 to the condenser B wherein
the major portion of the gasoline is liquefied and
Passes with the uncondensed portion of the mix-
ture through the line 4 into the gas separator C,
The condensation of the gasoling in the presence
of the gaseous reaction products results in es-
tablishing equilibrium between the liquid and
gas whereby a portion of the otherwise conden-
sable components of the condensate remain in-
the vapor phase and s portion of the gas is con-
tained in the condensate. To prevent the loss of
the valuable portion of the gasoline contained in
the gas, the latter is conducted through the lne
5 to the absorber D wherein the gasoline-like
constituents are separated from it as hereinafter
described. For the separation of the gases con-
tained in the gasoline the latter is withdrawn
from the separator C through the line 6 from
which a portion is forced by the pump 8 through
the line 7 to serve as reflux in the fractionating
column A, while the remainder is conducted by
means of the pump i6 to and through the heat
-exchanger F and the line I to an intermediate
point in the stabilizing column =, By means of
the pump 10 the “wilq” gasoline may be forced

mixture of gases and vapors from-
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into the stabilizing column under any pressure
which it is desired to maintain therein. It is
generally advisable to conduct the stabilization
under a higher pressure than exists in the frac-
tionating column of the cracking stage in order
that proper separation of gas end vapors may
be effected. Our process is particularly adapted
to such independent operation.

In this stabilizer the gasoline,
more volatile components, passes
countercurrent to and in direct heat-exchange
relation with rising vapors produced from the
gasoline at the base of the column by passing a
heating medium through the coil 24 as herein-
after described. From the base of the column,
stabilized gasoline, freed in the column of its more
volatile components, is withdrawn through the
line 12 and is cooled in the heat exchanger P and
the water cooler K and is then conducted
through the line {4, controlled by valve 14’, to
storage.

The vapors and gases evolved from the gasoline
in the stabilizer are fractionated in its upper
portion by contact with reflux obtained by pass-
ing the residual vapors and gases from the top
of the column to the condenser G. Pressure, for
example 175 1bs. per sd. in,, is maintained on the
stabilizer E by means of the valve {1’ in the line
{1. This pressure should be such that, with the
particular gasoline under treatment, the avail-
able cooling medium, generally water, will con-
dense enough of the hydrocarbons removed from
the gasoline during the stabilization process to
form sufficient reflux to fractionate the gases and
vapors in the stabilizing column closely enough
so that the gas will be substantially free from
components which are desired in the gasoline.
Gasoline produced by cracking gas oll from a
Mid-continent crude at about 925° F. under &
pressure of approximately 850 1bs. is satisfacto-
rily stabilized by heating in the base of the stabi-
lizer to about 350° F. while maintaining a pres-
sure of 175 lbs. per s¢. in. on the system.

The gas which passes uncondensed through the
condenser G is conducted from the gas separator
1 through the line 17 to the line 31 and through
it to storage. If desiregi, s, portion of the reflux
returned to the stapilizer E may be withdrawn,
as for example, through the lines 20 or 22, and
used as fuel in the form of liquefled gas.

The heating of the gasoline in the stabilizing
column is effected by withdrawing from the frac-
tionating column A through the line 23 for ex-
amplé, a hieh temperature liguid fraction of
suitable characteristics for later use as absorbent
oil and passing the liquid so removed through the
coil 24 in the base of the column E. The with-
drawal of Hquid from the fractionating column
is controlled by valve 23’. The heating medium
which may be, for example, at 500° F., transmits
heat to the gasoline in the base of the column
and is itself correspondingly reduced in tempera-
ture, for example to about 360° ¥. The oil frac-
tion utilized as a source of heat then passes
through the line 25 to the heat exchanger J
wherein it is further cooled and finally, by means
of the water cooler K, it is reduced to a tem-
perature suitable for use as absorbent oil in the
absorber D to the upper end of which it is in-
troduced through the line 29. The absorbent oil
passes through the absorber D countercurrent
to, and in direct contact with, the rich gas from
the separator C and absorbs from the gas the
components of gasoline-like characteristics, with

containing the
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the result that the gas leaving the top of the
absorber D through
from these components and is termed “dry” gas.
vValve 31’ controls pressure on the absorber.

From the bottom of the absorber D the en-
riched absorbent oil is conducted by pump 34
through the line 33 to and through the heat ex-
changer J, wherein it serves to cool the partially
cooled stream of lean absorbent ol leaving the
heating coil 24 and Is itself preheated. It isthen
introduced through the line 31 into the f{rac-
tionating column A above the vapor inlet 1. The
temperature at which cracking occurs is s0
greatly in excess of the vaporizing temperature
of gasoline that considerable quantities of excess
heat are available. Advantage is taken of this
surplus heat by introducing the rich absorbent
oil into direct contact with the cracked vapors
in the column A, thereby vaporizing the absorbed
low boiling hydrocarbons which commingle with
the gases and vapors introduced from the crack-
ing system through the line 1 into the fractionat-
ing column A. If necessary, additional absorbent
oll, for example, charging stock for the cracking
still, may be introduced into the top of the ab-
sorber through the line 32 and also additional
heat may be introduced into the base of the
stabilizing column E by passing any suitable
heating medium, for example, residual oil from
the cracking still or superheated steam through
the coil 42 by means of the inlet and outlet lines
43 and 44 respectively. The lines 88 and 39 per-
mit bypassing the coil 24.

Thus it will be seen that we have provided a
process whereby the volatile gasoline produced
in a cracking process is freed from the undesir-
able gases and low boiling components without
the loss of any of such constituents, while at
the same time the gas normally occurring in
cracking processes is freed from its content of
gasoline-like constituents. These results, more-
over, are accomplished without requiring the use
of any heat other than that which occurs in the
cracking process and would be otherwise lost in
the cooling water, thereby effecting a saving of
fuel.

It is to be understood that although a single
glde-stream drawoff is shown for removing a
liquid fraction from the column to serve as
heating medium in the coil 24 and as absorbent
oll, the process is not to be limited to any par-
ticular oil for this purpose, but our invention
comprehends even the use of a portion of the re-
cycle stock for this purpose, conducting it
through line 28, controlled by valve 26/, to
line 23.

Tt is characteristic of our process that the
stabilization step and the cracking and fraction-
ation of the cracked products are entirely inde-
pendent of each other insofar as pressure is con-
cerned. As a result, the cracking operation may
be conducted under any pressure conditions most
favorable for the cracking process and these con-
ditions, as well as the pressure under which the
vapors are fractionated, may be changed without
varying the stabilizer pressure; at the same time,
if it is desired to change the volatility of the
stabilized gasoline by varying the pressure on
the stabilizer, this may be done without affecting
the cracking or fractionating conditions.

This process is primarily intended for use
with the products of cracking petroleum or
other hydrocarbons since such processes nor-
mally produce considerable quantities of gas

line 31 is substantially free.
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and since the cracked vapors in the fractionat-
ing tower contain large quantities of excess
heat. However, it is also applicable to the prod-
ucts resulting from distilling hydrocarbon vils
including coal tar, by means of a pipe still and
fractionating  column or other distillation
equipment- in which . excess heat is available,

In the appended claims the terms “stabiliz-
ing” and “stabilization” are used to designate
the process in which liquid condensate contain-
ing gas and low boiling liquids is subjected to
controlled heating under regulated pressure to
remove therefrom undesired gquantities of low
boiling constituents; also the term “stripping”
is used to designate the process in which gas
containing vapors of constituents desired in-the

liquid condensate is serubbed with an absorbent -

oil. . .
What we claim is: C :
1. The process of refining petroleum products

which comprises introducing into a fractionat-

" Ing zone a mixture of gas, vapors of gasoline

and vapors of hydrocarbons less volatile than
gasoline, fractionally condensing therein the
vapors less volatile than gasoline, passing the
mixture of gas and gasoline vapors from the

. fractionating zone to a condensing zone where-

' .conducting uncondensed portions of - the gas-’

40

0

in the major portion of the gasoline is liquefied,

vapor mixture to an absorbing zone, introduc-
ing the liquefied gasoline into .a stabilizing zone,
withdrawing from the fractionating zone a lig-
uid fraction less volatile than gasoline, passing
it without previous substantial reduction in tem-
perature through the stabilizing zone in-indirect

heat-interchange relation with the gasoline to

distill therefrom volatile components and to cool
sald liquid fraction, thereafter further reducing
the temperature of said liquid fraction and pass-
ing it into direct contact with the uncondensed
portions of the gas-vapor mixture in the absorb-
ing zone, withdrawing therefrom said fraction
enriched with that portion of the gas-vapor mix-

‘ture absorbed  therein and returning the en-

riched fraction to an intermediate point in the

fractionating zone aforesaid above the vapor

inlet. .

2. The process of refining petroléum products
which comprises introducing into a fractionat-
ing zone a mixture of uncondensable gas, va-
pors of gasoline and vapors of hydrocarbons less
volatile than gasoline, fractionally condensing
therein the vapors less volatile than gasoline,
passing the mixture of gas and gasoline ‘vapors

3
from the fractionating zone to a condensing zone
wherein the major portion of the gasoline is

“liquefied, conducting uncondensed portions of
the gas-vapor mixture to an absorbing zone,
introducing the liquefied gasoline into a stabiliz-
ing’ zone, withdrawing from the fractionating

_zone & lquid fraction less volatile than gaso-
line, passing it without previous substantial re-
duction in temperature through the stabilizing
Zone in indirect heat interchange relation with
the gasoline to distill therefrom volatile com-
ponents and to cool said liquid fraction, there-
after further reducing. the temperature of said
liquid fraction and passing it into direct con-
tact with the uncondensed portions of the gas-
vapor mixture in the. absorbing zone, withdraw-
ing therefrom said fraction enriched with that
portion of the gas-vapor mixture absorbed

therein- and returning the enviched fraction to.

an intermediate point in the fractionating zone
aforesaid while maintaining in the stabilizing
zone a pressure independent of that maintained
in the fractionating zore.

3. The process of refining petroleum products
which comprises introducing into a fractionat-
ing zone a mixture of gas, vapors of gasoline
and vapors of hydrocarbons less volatile than
gasoline, fractionally condensing therein the va-
pors less volatile than gasoline, passing the mix-
ture of gas and gasoline vapors from the frac-
tionating zone to a condensing zone wherein the
major portion of the gasoline is liquefied, con-
ducting uncondensed portions of the gas-vapor
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mixture to an absorbing zone, introducing the .

liquefled gasoline into g stabilizing zone, with-
drawing from the fractionating zone a liquid
fraetion less volatile than gasoline, passing it
without previous substantial reduction in tem-
perature through the stabilizing zone in indirect
heat-interchange relation with the gasoline to
distill therefrom volatile components and to cool
said liquid fraction, thereafter further reducing
the tempersature of said liquid fraction and pass-
ing it into direct contact with the uncondensed
portions of the gas-vapor mixture in the absorb-
Ing zone, withdrawing therefrom said fraction
enriched with that portion of the gas-vapor
mixture absorbed therein and vaporizing the
absorbed constituents by heat contained in the
mixture of gas, vapors of gasoline and vapors
of hydrocarbon less volatile than gasoline.
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