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' 8 Claims. (CL 183—115)

This invention relates to the separation of C; hydro-
carbons from gaseous mixtures containing the same. One
aspect of this invention relates to an improved distillation-
absorption process for the recovery of a fraction rich in
C, hydrocarbons from a gaseous mixture containing the
same. Another aspect of this invention relates to the use
of such a process in the recovery of ethylene.

Gases containing substantial quantities of C, hydro-
carbons are obtained from many processes involving treat-
ing or conversion of hydrocarbons such as catalytic crack-
ing, naphtha reforming, desulfurization and many other
thermal and catalytic processes. These gases frequently
contain, in addition to C, hydrocarbons, other lighter and
heavier normally gaseous hydrocarbons as well as low
boiling gases such as oxygen, nitrogen, carbon monoxide
hydrogen, etc. These gases frequently contain substan-
tial quantities of ethylene which it.is highly desirable to
recover; however, the large amounts of other material
present may make it undesirable to process the entire
quantity of gas for the recovery of ethylene by successive
distillation steps in the usual manner. In such cases, it
may be desirable to treat the gaseous mixture in question
for the separation of a fraction rich in C, hydrocarbons
from which the major portion of the lighter hydrocarbons
and other lower boiling components has been removed.
The Cyrich fraction can then be further treated by con-
ventional distillation processes for the recovery of ethylene
of whatever purity may be desired. Natura] gas may also
be treated according to this invention. Any of the con-
ventional methods for recovering ethylene may be used
for recovering ethylene from the Cy-rich fraction. If the
Cgerich fraction is not subjected to an ethylene recovery
process, it may be used or disposed of in any other desired
manner. Heavier hydrocarbons and other materials such
as COg or HyS which may be present in the gaseous feed
mixture may be removed separately if desired but this
may be unnecessary in view of the relatively small quan-
tities of these various materials involved. These mate-
rials may sometimes be removed during the treatment of
the Cyrich fraction for recovery of ethylene.

It is an object of this invention to provide an improved
process for the separation of normally gaseous hydro-
carbons.

It is another object of this invention to provide an im-
proved process for the separation of C, hydrocarbons
from gaseous mixtures containing the same and methane.

Another object of this invention is to provide an im-
proved process for the recovery of an ethylene-rich frac-
tion from a gaseous mixture containing the same.

A further object of this invention is to provide an im-
proved absorption-distillation process for the recovery of a
fraction rich in C, hydrocarbons from a gaseous mixture
containing the same. .

It is another object of this invention to provide an im-
proved absorption-distillation process for the recovery of
a fraction rich in C; and C; hydrocarbons from a nor-
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mally gaseous mixture containing the same, methane and
inert gases. .

Other objects and advantages of this invention will be-
come apparent to those skilled in the art from the follow-
ing description and disclosure. ) -

According to one aspect of this invention, a gaseous
feed mixture containing methane and C, hydrocarbons is
passed to a first absorption zone in which it is contacted
with a first absorption medium which is adapted to absorb
This results
in the formation in the first absorption zone of a liquid
phase containing absorption medium and substantially all
of the C, hydrocarbons and a vaporous phase contajning
methane and entrained absorption medium. The vapor-
ous phase from the first absorption zone is withdrawn and
passed to a second absorption zone where it is contacted
with a second absorpticn medium adapted to preferen-
tially absorb the first absorption medium. This results in
the formation, in the second absorption zone, of a vapor
phase substantially free of both first and second absorp-
tion mediums and a liquid phase comprising said first and
second absorption mediums. The liquid and vapor phases
thus formed are separately withdrawn from the second ab-
sorption zone. The liquid and vapor phases withdrawn
from the second absorption zone may be treated or dis-
posed of in any desired marnner; however, it is usually
advantageous to treat the liguid from the second absorp-
tion zome for recovery of the first and second absorbents
so that they may be used again, if desired. The liquid
phase in the first absorption zone containing the first ab-
sorption medium and substantially all of the C,; hydro-
carbons is withdrawn and passed to a distillation zZone
where it is fractionated into a vaporous overhead fraction
preferably containing substantially all of the C, hydro-
carbons and a liquid bottoms fraction comprising said first
absorption medium. The bottoms fraction comprising
the first absorption medium is withdrawn from the dis-
tillation zone and passed to the first absorption zone while
the overhead fraction from the distillation zone is with-
drawn as a product of the process.

The normally gaseous feed mixture nsed in practicing
this invention contains C, hydrocarbons including ethyl-
ene and also contains methane. In addition, the feed
mixture may contain other normally gaseous materials
such as C; and C, hydrocarbons, hydrogen, H,S, CO,,
oxygen, nitrogen, carbon monoxide, etc. These gases

- may be found in varying quantities in the feed mixture;
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however, this invention is particularly applicable where
the relative quantity of C, hydrocarbons present is ap-
preciable but does not constitute a majority of the gaseous
materials in the mixture. Gases, such as tail gases from
catalytic cracking processes, which contain appreciable
quantities of ethane and ethylene but in which there are
also large quantities of other gases such as oxygen, nitro-
gen, carbon monoxide and methane are particularly well
suited for use in practicing this invention. )

Any suitable absorbents may be used in practicing this
invention so long as the first absorbent is capable of
absorbing C, hydrocarbons in preference to methane
while the second absorbent is capable of recovering sub-

stantially all of the first absorbent which may be en-
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trained in the fraction containing methane which is ob-
tained as a result of treating the feed with the first ab-
sorbent. Hydrocarbon absorbents are particularly well
adapted for use in accordance with our invention. Light
hydrocarbons such as propane, butane or gasoline may
be used as the first absorbent while the second absorbent
may be any hydrocarbon oil of lower volatility than the
first absorbent. Preferably however, the first absorbent
is butane while the second absorbent is 2 hydrocarbon oil

heavier than the first absorbent, Absorbent_s lighter than
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butanes are not entirely satisfactory as the first absorbent
because of the difficulty of preventing excessive loss of
such absorbents with the overhead product of the dis-
tillation-zone. Absorbents heavier than:butanes are not
entirely satisfactory as the first absorbent because of the
excessive temperatures needed for the separation.of such
absorbents from the fraction ‘containing C, hydrocarbons
in the distillation zone. Generally, it is preferred that
the second absorbent be as light as possible consistent
with proper absorption of the first absorbent and the
prevention of excessive loss of either abscrbent with the
overhead from the second absorption zone. Hydrocarbon
oils having an API gravity between about 25 and about
40° are found to be well suited for use as the second
absorbent.

The butanes and hydrocarbon oil which are preferred
for use as absorbents may convenientily be products of
a process for the catalytic cracking of hydrocarbon oils
to produce gasoline and naphtha fractions although other
suitable absorbents may, of course, be used. The butane
and hydrocarbon oil absorbents may be obtained from
the total product of the cracking process by any suitable
means such as distillation, absorption, or a combination
thereof. If the absorbents used are products of such a
cracking process, it is frequently both convenient and
economical to return the liquid phase from the second
absorption zone to a suitable point in the product re-
covery system of the cracking process so that the first
and second absorbents may be recovered. By returning
the liquid phase containing the first and second ab-
sorbents to the product recovery system, these absorbents
can be recovered for use as described above cr otherwise
without the use of any extraneous equipment.

Pressures between about 300 and about 600 p. s. i. g,
more usually between about 400 and about 500 p.s. i. g.
are preferably maintained in the absorption and distilla-
tion zones while practicing our invention. It frequently
happens that when low boiling gases such as oxygen,
hydrogen, nitrogen or carbon monoxide are present in
the feed gas, a substantial quantity of these gases are
entrained by the absorbent in the first absorption zone
and are withdrawn from the first absorption zone in the
liquid phase. If desired, such entrained gases may be
removed by passing the liquid phase from the first ab-
sorption zone to a zone of reduced pressure. This zone
of reduced pressure is preferably maintained at pressures
of at least about 50 p. s. i. below the pressure maintained
in the first absorption zone. In this zone of reduced
pressure, substantial quantities of entrained low-boiling
gases such as oxygen, nitrogen and CO are released from
the liquid phase by reason of the reduced pressure and
can be withdrawn from the zone of reduced pressure as
vapors. The gases sc withdrawn may, if desired, be re-
combined with the feed or may be disposed of in a more
direct manner. If such a zone of reduced pressure is
used, the liquid phase containing absorbing medium and
rich-in C, hydrocarbons may be withdrawn from it and
passed to the distillation zone through a pump which
serves to repressurize the liguid phase prior to its entry
into the distillation zone.

The first absorption zone is preferably maintained at
a temperature of between about 90 and about 120° F.
for the liquid phase and between about 90 and about
120° F. for the vapor phase when the preferred pressure
conditions are maintained. The second absorption zone
is preferably maintained at a temperature between about
100 and about 130° F. for the liquid phase and between
about 90 and about 120° F. for the vapor phase when
the preferred pressure conditions are maintained. Under
the preferred pressure conditions the bottoms tempera-
ture of the distillation zone is preferably between about
260 and about 280° F. while the temperature at which
the Cyrich fraction is recovered from the process is prei-
erably between about 50 and about 120° F. If desired,
in order to produce reflux for the distillation zone con-
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veniently, the overhead fraction may be withdrawn from
the distillation zone at a higher temperature than the tem-
perature at which it is desired to recover the Cprich
fraction. If this is done, the overhead fraction is prefer-
ably withdrawn from the distillation zone at a tempera-
ture between about 125 and-about 135° F. and is then
cooled to the temperature at which it is desired to remove
the Cyrich fraction. This further reduction in tempera-
ture of the overhead fraction condenses remaining ab-
sorbent which may then be used as reflux to the distilla-
ticn zone and allows the withdrawal of the Cyrich frac-
tion substantially free of absorbent.

For a better understanding of our invention, reference
should be had to the accompanying drawing which is
a diagrammatic illustration in elevation of a suitable
arrangement of apparatus for carrying out a preferred
embodiment of our invention.

In the drawing, feed gas having the composition .shown
in Table I emters through conduit 11, at the rate of
37,408 Ibs./hr.

TABLE I
Feed composition ,

Component: Lb./hr.
Og, Ng, CO oo 11,746
COy e e 2,056
H, ——- - — - 576
C; hydrocarbons —co e 6,780
C, hydrocarbons __ _— -~ 8285
C3 hydrocarbons _ oo 5,280
C, hydrocarbons - oo 1,364
C; hydrocarbons ——em-ccomceee s 28
HoS e 1,045
HyO e 248
37,408

This feed is the tail gas which remains after the prod-
uct of a catalytic cracking process has been treated by
distillation and absorption for the removal of less volatile
constituents. The feed in conduit 11 passes through
valve .12 into a drum 13 where it.is combined with low
boiling gases from conduit 14 obtained as described be-
low. The combining of gases from conduit 14 with the
feed is for convenience only and it is entirely within the
scope of our invention to dispose of these gases in any
other convenient manner. By recombining the low boil-
ing gases from conduit 14 with the feed in drum 13,
these gases can be removed from the process, together
with other low boiling components of the feed as herein-
after described. From drum 13, the feed .passes through
conduit 16 to a compressor 17 where it is compressed
to a pressure of 445 p. s. i. g. and has a resulting tem-
perature of 265° F. Compressor 17 is driven by a tur-
bine 18. From compressor 17 feed passes through con-
duit 19 to a cooler 21 where it is cooled to a temperature
of 105° F. The feed then continues from cooler 21
through conduit 19 to an absorber 22, which is an ab-
sorption column cperated at a pressure of 435 p. s. i. g.
Absorber 22 is maintained at a bottom temperature 108°
F. and a top temperature of 110° F. In absorber 22,
the feed is contacted with butane absorbent which enters
absorber 22 through conduit 23. This butane absorbent
comprises butane product from a catalytic cracking proc-
ess and has a density of 4.90 Ib./gal. The butane ab-
sorbent enters the process through conduit 23 ‘and a
pump 26 at a temperature of 177° F. at the rate of
19,131 Ib./hr. The butane absorbent is cooled .lo.a tem-
perature of 105° F. in a cooler 28 and then “passes via
pump 29 to absorber 22 through conduit 23. - Additional
butane absorbent obtained as explained below enters con-
duit 23 from conduit 27 so that the total -amount of
butane absorbent passing into absorber 22 from conduit
23 is 194,559 pounds per hour.

Overhead vapor having the composition shown in
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Table IT is withdrawn from absorber 22 through conduit
31 ai the rate of 37,439 pounds per hour and a tempera-
ture of 110° F.

TABLE II

Composition of vapor phase from absorber 22
Component: Lb./hr,
0,-N,-CO 11,310
CO, 431
H, _ —mee 551
C; hydrocarbons e 4,882
C, hydrocarbons 648
C; hydrocarbons 913
C, hydrocarbons - 18,465
Cs hydrocarbons ~ 163
HoS 6
H,0 70
37,439

'The vapor in conduit 31 passes to an absorption tower
32 where it is contacted with a second absorbent for
the recovery of butanes. Absorber 32 is maintained at
a pressure of 430 p. s. i. g. The second absorbent used
in this case is a 28.0° A. P. I light cycle oil which is a
product of a catalytic cracking process-and has been sepa-
rated from the total product by distillation. The cycle
oil enters through conduit 33 ‘at the rate of 110,000
pounds per hour and a temperature of 440° F. and passes
via pump 34 through a cooler 36 where its temperature
is reduced to 221° F. From cooler 36 the cycle oil con-
tinues through conduit 33 to a cooler 37 where its tem-
perature is reduced to 105° F. and then continues through
conduit 33 to absorber 32. From absorber 32 a vaporous
phase is' withdrawn through conduit 38 at a temperature
of 108° F. at the rate of 17,441 pounds per hour. The
vaporous fraction in conduit 38 comprises gases having
lower boiling points than C, hydrocarbons and has the
composition shown in Table III.

TABLE III

Compositiori of overhead fraction from absorber 32

Component: Lb./hr.
CO, 04N, 10,974
COp e 330
H, 545
H,S 3
C; hydrocarbons 4,562
C, hydrocarbons 483
C; hydrocarbons 251
C4 hydrocarbons - 235
H,0 - 58

17,441

The vaporous fraction in conduit 38 passes from the
process through a valve 39 to be used as fuel gas or to
be disposed of in any other suitable manner. ’

A side stream is withdrawn from the lower portion
of absorber 32 through conduit 41 at a temperature of
129° F., passed through a pump 42 to an intercooler 43
where it is cooled to a temperature of 105° F. and is
then returned to absorber 32 through conduit 41. Inter-
cooler 43 serves to remove the heat of absorption created
by the condensation of the butanes which are absorbed
by the light cycle oil in absorber 32. Water which is
present in absorber 32 is withdrawn through conduit 44

and valve 46 at the rate of 12 pounds per hour. A 41.0°"

A. P. 1. liquid phase comprising butane and light cycle
oil absorbents and having the composition shown in Table
1V is withdrawn from absorber 32 through conduit 47
at the rate of 129,986 pound per hour at a temperature
of 120° F. ) '
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_ » TABLE IV ) .
Composition of liquid phase withdrawn from absorber 32
Component: o : Lb./hr.

"0Og-Ng-CO 336

COy 101
Hg - . 6
H,S 3
C; hydrocarbons 320
C, hydrocarbons 165
C; hydrocarbons : 662
C; hydrocarbons -~ 18,230
C; hydrocarbons ; 163
Heavier than C; hydrocarbons _________ 110,000

129,986

The liquid in conduit 47 passes through a pressure re-
ducing valve 48 where it is partially vaporized and its
temperature is reduced to 118° F. and then continues
through conduit 47 to ‘heat exchanger 36 where it is
heated and further vaporized. ' From heat exchanger 36
the fluid in conduit 47 continues to a separation drum
49 which is maintained at a pressure of 200 p. s. i. g. and
a temperature of 300° F. ~Vapor is withdrawn from
drum 49 through conduit 51 and passes from the sys-
tem through valve 52 while liquid is. withdrawn from
drum 49 through conduit 53 and passes from the sys-
tem through valve 54. The vapor and liquid withdrawn
through conduits 51 and 53 may be returned to a suit-
able point in. the recovery section of the catalytic crack-
ing process, separately treated for recovery of the butanes
and light cycle oil or may. be disposed of in any other
suitable manmer. Preferably, the vapor and liquid from
drum 49 are recombined with .product of the. catalytic
cracking process at appropriate points in the recovery
system so that the various valuable components con-
tained. therein may be recovered as part of the product
fractions of the cracking process, reused as absorbents or
otherwise disposed of. The liquid phase from absorber
32 need not, of course, be treated in the manner de-
scribed but may be disposed of in any other suitable
manner without departing from the scope of our inven-
tion. ) .

A liquid phase is withdrawn from absorber 22 through
conduit 56 and passes through a pressure reducing valve
57 to a separating drum 58 which is maintained ‘at a
pressure of 335 p. s. i. g. and'a temperature of 106° F.
Water from absorber 22 is withdrawn at a rate of 178
pounds per hour through conduit 59 and valve 61. The

liquid phase withdrawn through conduit 56 has the com-
position shown in Table V.
‘ TABLE V

Composition of liquid phase from absorber 22

Component: : Lb./hr.

O4-Ny-CO —— 953

CO, : — -— 1,827

2 61

H,S -~ 1,090

C; hydrocarbons 2,419

Cy hydrocarbons - - oo __ 8,244

C; hydrocarbons ... ____________._____ 8,136

C, hydrocarbons ——— 171,872

C; hydroca;bon; - 3,951

T 198,553

The reduced pressure in separator drum 58 allows

low boiling -gases such as O,, N, or CO which are en-

trained in the liquid phase to be séparated therefrom by
reason of the reduced pressure and the gases which are
‘thus separated are withdrawn from drum 58 through con-
duit 14 at the rate of 4,203 pounds per hour and pass
through valve 63 and conduit 14 to drum 13, as previ-
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ously described. If desired,”because of the small quanti-
‘ties -of tsuch: gases present, ‘or for- other reasons, pressure
reduction valve 57 and separator drum 58 may be. elimi-
nated from the process without departing from the scope
of our invention. i ‘

‘Liquid from separator drum ‘58 is withdrawn through
conduit 64 and passes via a pump 66 to a heat exchanger
67 where it is heated to a temperature of. 190° F. -From
heat exchanger 67 the liquid in conduit 64.continues to
a fractionator 68 which is a distillation tower. The
liquid entering fractionator 68 from conduit .64 has the
composition shown in Table Vi.

“TABLEE VI
Composition of liquid entering tower 68 through
conduit .64
Component: Lb./hr.
Oy Ng-CO L 436
COp e e 1,625
Hy e 25
HyS o 1,039
C, hydrocarbons —— 1,898
C, hydrocarbon$ wee oo . 7,637
C; hydrocarbons - o _ 7,910
C, hydrocarbons — - 169,850
C; hydrocarbons oo e e 3,930
194,350

In fractionator 68, this liquid is fractionated in order
to separate the butane absorbent from' the Cy-rich prod-
uct fraction. -Fractionator 68 is maintained at a pressure
of 435 p. s. 1. g. A liquid bottoms fraction comprising
butane absorbent having a density -of 4.90 pounds per
gallon is withdrawn from tower -68 through conduit 27
at a temperature of 270° F. at the rate of 175,428 pounds
per hour. The liquid in conduit 27 passes through heat
exchanger 67 where its temperature is reduced to 166°
F. and then is combined with the butane abhorbent in
conduit 23 as previously: described. A side stream is
withdrawn from fractionator -68 -through conduit 69 at
‘a temperature of 265° 'F. heated {o:a temperature of
270° F. in a reboiler 71 and returned to fractionator 68
through conduit 69. :Heat for reboiler 71 is supplied by
steam which enters through conduit 72 and leaves through
conduit 73.

An overhead fraction -is withdrawn from fractionator
68 at a temperature of 127° F. through tonduit 74 at the
rate of 136,369 pounds per hour and passes through .a
reflux condenser 76 :to a:separating drum 77 which is
operated at a pressure of 420 p.'s.'i.-g. and‘a temperature
of 65° F. Liquid from drum ‘77 is returned as reflux
to fractionator 68 through conduit 78 via pump 79. A
Cgrich vapor fraction .is - withdrawn “from -drum 77
through conduit 81 and passes from the system. through
a valve 82 as the product of the process. .The vapor
withdrawn through conduit 81 has the composition
shown in Table VII.

TABLE VII

Composition of product withdrawn through conduit 81
Component: ) Lb./hr.
0,-N,-CO  __ - e ————— 436
CO; - e 1,625

Hy oo - ——_——- 25
H,S e 1,039

C; hydrocarbons -—- 1,898

C,; hydrocarbons e oo 7,637

C; hydrocarbonS <o 5,210

C, ‘hydrocarbons ——— o _______ 1,052
18,922

Other aspects -and- embodiments of our ‘invention as
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&
well as modifications and alterations of the preferred em-
bodimént described above will become apparent from the
above disclosure. Those skilled in the art will recognize
that numerous changes and ‘modifications, particularly as
respects operating conditions and equipment, can be
made without departing from the scope of our invention.

We - claim:

:1. The method for separating C, hydrocarbons from
a gaseous feed mixture containing the same and methane
which comprises: passing said mixture to a first absorp-
ticn zone, in said first absorption .zone contacting said
mixture with a first absorption medium comprising a
compound selected from the group consisting of C; and
C, paraffins adapated to preferentially absorb C; hydro-
carbens to form a liquid phase containing said first ab-
sorption medium and C, hydrocarbons and a vaporous

-phase containing methane and entrained absorption me-

dium, withdrawing said vaporous phase containing cn-
trained absorption medium from said first absorption
zone and passing same to a second absorption zome, in
said second absorption.zone contacting said vaporous

‘phase from.said first absorption zone with a second hy-

drocarbon absorption medium of lower volatility than

said first absorption medium and adapted to preferen-

tially -absorb said first .absorption medium to form in
said second absorption.zone a vaporous phase and a
liquid phase comprising said first and second absorption
media, withdrawing said vaporous and liquid phases from

-said second absorption zone, from said first absorption

zone withdrawing the liquid phase containing said first
absorption medium and C, hydrocarbons and passing
the:same to a distillation zone to form a vaporous over-
head fraction containing C, hydrocarbons -and a liquid
bottoms fraction comprising said first absorption me-
dium, withdrawing said bottoms fraction from said dis-
tillation zone and -passing the same to said first absorp-
tion. zone, and withdrawing said overhead fraction from
said distillation zone-as-a product of the process.

2. The method for separating C, and ‘C; hydrocarbons
from a gaseous feed mixture containing the same and
methane which comprises: passing said mixture to a first
absorption zone, in said first absorption zone contacting
said mixture with a first absorption medium comprising
a C, paraffin adapted to preferentially absorb C; and Cy
hydrocarbons to form a liquid phase containing said first
absorption medium and substantially all of said C, and C;
hydrocarbons and a vaporous phase containing methane
and entrained absorption medium, withdrawing said
vaporous phase containing entrained absorption medium
from said first absorption zone and passing the same to a
second absorption zone, in said second absorption zone
contacting said vaporous phase from said first' absorption
zone with a second hydrocarbon absorption medinm of
lower volatility than said first absorption medium and
adapted to preferentially absorb said first absorption
medium to form in said second absorption zone a vapor-
ous phase substantially free of said first and second ab-
sorption media and a liquid phase comprising said first
and second absorption media, withdrawing said vapor-
ous and liquid phases from said second absorption zone,
from said first absorption zone withdrawing the liquid
phase containing said first absorption medium and sub-
stantially all of said C, and C; hydrocarbons and passing
the same to a distillation zone wherein the liquid phase
from said first absorption zone is fractionated into a
vaporous overhead fraction containing substantially all
of said C; and C; hydrocarbons and a liquid boftoms
fraction comprising said first absorption medium, with-
drawing said bottoms fractions from said distillation
zone and passing the same to said first absorption zone,
and withdrawing said overhead fraction from said dis-
tillation zonme as a product of the process.

3. 'The process of claim 2 in which the first absorption
medinm comprises butane.

4. The method for separating a fraction rich in C;
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and C; hydrocarbons from a gaseous mixture containing
the same, methane and lower boiling components which
comprises: passing said mixture to a first absorption zone,
in said first absorption zone contacting said mixture
with a first absorption medium comprising a C, paraflin
adapted to preferentially absorb C, and C; hydrocarbons
to form a liquid phase containing said first absorption
medium and substantially all of said C; and C; hydro-
carbons and a vaporous phase containing methane, en-
trained absorption medium and at least a portion of said
lower boiling components, withdrawing said vaporous
phase containing entrained absorption medium' from said
first absorption zone and passing the same to a second
absorption zone, in said second absorption zone contact-
ting said vaporous phase from said first absorption zone
with a second hydrocarbon absorption medium of jower
volatility than said first absorption medium and adapted
to preferentially absorb said first absorption medium to
form in said second absorption zone a vaporous phase
substantially free of said first and second absorption
media and a liquid phase comprising said first and sec-
ond absorption media, withdrawing said vapor and liquid
phases from said second absorption zone, from said first
absorption zone withdrawing the liquid phase containing
said first absorption medium and substantially all of said
C; and C; hydrocarbons passing the same to a distilla-
tion zone wherein the liquid phase from said first ab-
sorption zome is fractionated into a vaporous overhead
fraction containing substantially all of said C, and C; hy-
drocarbons and a liquid bottoms fraction comprising said
first absorption medium, withdrawing said bottoms frac-
tion from said distillation zone and passing the same
to said first absorption zone, and withdrawing said over-
head fraction from said distillation zone as a product of
the process.

5. The method for separating C, and C, hydrocarbons
from a gaseous mixture containing the same, methane
and lower boiling components which comprises: passing
said mixture to a first absorption zone; in said first ab-
sorption zone contacting said mixture with a first ap-
sorption medium comprising a C, paraffin adapted to
preferentially absorb C, and C; hydrocarbons to form
a liquid phase containing said first absorption medium
and substantially all of said C, and C, hydrocarbons,
at least a portion of said lower boiling components be-
ing entrained in said liquid phase, and a vaporous phase
containing methane and entrained absorption medium;
withdrawing said vaporous phase containing entrained
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absorption medium from said first absorption zone and
passing the same to a second absorption zone; in said
second absorption zone contacting said vaporous phase
from said first absorption zone with a second hydrocar-
bon absorption medium of lower volatility than said first
absorption medium and adapted to preferentially absorb
said first absorption medium to form in said second absorp-
tion zone a vaporous phase substantially free of said first
and second absorption media and a liquid phase compris-
ing said first and second absorption media; withdrawing

-said vapor and liquid phases from said second absorption

zone; from said first absorption zone withdrawing the
liquid phase containing said first absorption medium
and substantially all of said C, and C; hydrocarbons and
having at least a portion of said lower boiling com-
ponenis entrained therein and passing the same to a zone
of reduced pressure to form therein a vaporous phase
comprising said lower boiling components and a liquid
phase containing said first absorption medium and sub-
stantially all of said C, and C; hydrocarbons; withdraw-
ing from said zone of reduced pressure the vaporous
phase thus formed therein; withdrawing from said zone
of reduced pressure the liquid phase thus formed therein
and passing the same to a distillation zone wherein the
liquid phase from said zone of reduced pressure is frac-
tionated into a vaporous overhead fraction containing
substantially all of said C; and C; hydrocarbons and a
liquid bottoms fraction comprising said first absorption
medium; withdrawing said bottoms fraction from said
distillation zone and passing the same to said first absorp-
tion zone; and withdrawing said overhead fraction from
said distillation zone as a product of the process.

6. The process according to claim 5 in which the com-
ponents lower boiling than methane include nitrogen,
carbon monoxide, and hydrogen, and the first absorp-
tion medium comprises butane.

7. The process of claim 1 in which the first absorp-
tion medium comprises propane.

8. The process of claim 1 in which the first absorption
medium comprises butane.
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