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The present invention relates to a new, continuous
process for the sepuration of components from an at
least ternary gas mixture by means of solvent extrac-
fton.

In the chemical industry, absorption with solvents is

largely used for extracting soluble components from gas
mixtures. However, if such mixtures contain several
components which are solubie in the solvent, it has been
difficelt 10 compietely separate at least one of the com-
ponents. éxcept hy having recounrse to complicated and
expensive operations,
‘ fn general, such operations are not carried ol us
isothermal processes, becanse the solvent requires heat-
ing prior to re-use. Morcover, the solvent musi be
degassed ot reduced pressure in order to obtain an effi-
cient exiraction and purification of the desired gaseous
componant,

The herein disclosed process permits the separation of
a desired wmfmcnt (hereinalter designated as gag A)
in a substantially pure or, at least, highly enriched state,
and at high yields, by means of applying a selective sol-
vent. The process may be used even i the desired gas
component A is mixed with another gas or other gases
(hereinafrer designated as gas B), also soluble in the
employed solvent, but 1o a lesser degree than gas A,

The process of this invention can be carried out uader
substantially isothermal conditions and, generclly speak-
ing, involves the newly discovered principle of entich-
ing a solvent solution with the desired gascous compo-
nent A and separating gascous components B by mesns
of stripping the solvent solution enriched with gas A by
means of an inert gas I The term “inert gas” is to desig
nate a gas which is practically insoluble in the selected
solvent.

The herein disclosed process is based on the entirely
unexpectad discovery that it is possible to remove from
a solvent solution enriched with a more soluble gas A
# less soluble gas B by means of adding an inert gas I,
without thereby substantially reducing the coacentration
of the gas A in the solvent.

These and other features of my invention as well as
further objects and advantages will be apparent from, and
will be referred to in, the following description in con-
janction with the accompuanying drawings, in which:

Figs. | and 2 are diagrammatic flow sheets of the here-
in disclosed process; and

Fig. 3 is a chart depicting the relationship between
liquid and gaseous phases of various compositions.

The flow sheets depicted in Figs. 1| and 2 illustrate
the herein disclosed separation process, Both comprise
an absorption stage 1 and a fractionating stage 2. The
only difference between the flow sheets is that in Fig. 1
the absorption column 1 is mounted on top of the frac-
tionating column 2, while in Fig, 2 these two columns are
separated and mounted at the same level.

Ia the absorption column 1, a mixture of the gases
A4+B+1 is trented countercurrently with a suitably se-
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lective solvent which, for subsequently explained reasons,
may alrcady contain some of the less soluble gas B.
The mixture of these three gases is introduced at the
bottom of the absorption column 1. Accarding to Fig. 1,
the feed inlet is about st the middle of the joint absorp-
tion and fractionation column while, according to Fig. 2,
a portion of the gaseous mixture 4 +B-+I which is dis-
charged from the top of 1he fractionating columa 2, is
recycled and introduced at the bottom of the absorption
column 1, together with a new portion of the gaseous
mixtue A | B | 1.

The fractionating or enriching column 2 may be oper-
ated at the same pressure as the absorption column 1.
particularly when operating according to the scheme illus-
trated in Fig. 1. Preferably, however, the fractionating
column 2 is operated at n lower pressure (Fig 2).

The fractionating column 2 is fed from the top with a
solation of the solvent soluble gases A+#8, cither by
gravity from the absorption stege 1 (Fig. 1) or by means
of a conduit and propelling means (not shown) from
the bottom of the absorption column 1 to the top of the
fractionating column 2 (Fig. 2). The degasifier 3 and
the stripping column 4 are identical in the two illustra-
tions, A mixture consistimg of a portion of gas A and
inert pas 1 taken off at the top of the sbippes 4 iy e
fluxed and entered at the bottom of column 2 (o rise
therein in countercurrent with a solvent solution of the
soluble gases. As a result, the discharge at the bottom of
the fractionating column 2 consists of an enriched solvem
solution of the more soluble gas A, while the dischasge
fram the top of the fractionating column consists of &
mixture of the three gases A, B, and 1.

The solvent discharged al the bottom of the de-
gasifier 3, being either substantislly pure or containing
only relative small amounts of the more soluble gas A,
it passed to the top of the stripipng column 4, while inert
gas I, preferably representing a portion of the guseous
nvixture B4-1, discharged at the top of the absorption
column 1, is entered w1 the bottom of the stripping column
4. Prior to entering the bottom of the stiipping column
4, the gaseous mixture B[ is passed through & wasbher-
separator § where it is washed with solveni Q taken off
at the bottom of the stripping column 4 and subsaquent-
ly entered at the top of the absorption column 1. In
this manner, most of the gas B is removed from the
mixture B-+1. Therefore, upon entering the bottom of
the stripper 4, the inert gas | is substantially pure. The
solvent passing down the ciripper und comaining a por
tion of the more soluble gas A is stripped by the inent
gas 1 rising from the bottom of the column and is dis-
charged for recycling, first through the washer § and then
to the top of the absorption celumn 1. while the mix-
nure of stripped gases A 4/ is recycied, as previously men-
tioned, 1o the boltom of the fracticnating columa 2, prefl-
erably after suitable compression from the lower pres-
sure of the stripper 4 to the higher pressure of the frac-
tionating column 2.

It is obvious that, as a modification of the process, sub-
stantially pure solvent Q recovered at the bottom of the
stripper 4 may be recyeled directly to the absorpticn
column 1. while the inert gas reguired for the siripping
nction can be obtained from the gascous mixture 8- by
washing the mixture with & scparate portion of a suitable
solvent, maintained within an independent washing and
recovery cycle.

One ‘particularly unexpected feature of the cvclic
process illustrated in the flow diagrams is that a solution
of the desired gas A, highly concentrated and practically
free from the less soluble component B, is obtainable
without the necessity of increasing the volumetric ratio
between the gas A and the inert gas | in the refluxed mix-
ture over the ratio of these two gases in the feed mix-
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ture A4HB41. Thus, in order to obtain a sclution
O+ A which is practically free of gas B, only relatively
small quantities of gas A are needed for the reﬂux._mn—
trary to prior processes involving extractive distiltations.

If, as iltustrated in Fig. 2, the {ractionating columa 2
is separated from the absorption column 1, the former
masy be operated under a pressure p, which is lower than
the pressure p, of the absorption column. As a result,
the concentration of the compenent A in the gassous re-
flux mixture A+ may be increased, while the amount
of inert gas I therein is considerably reduced. Thus,
sin¢e the gaseous reflux mixture A -/ has a higher con-
centration of gas A, a smaller amount of the gaseous re-
flux mixture is required in this case. Un the other hand,
it is advisable 1o operate the fractionating column 2 at a
higher pressure if gaseous mixtures are to be scparated
which have a relatively low concentration of the more
soluble gas A.

In any case, when using an inert gas I, the amount of

gas A which is necessary to remove the less soluble gas °

B from the solution within the fractionating column 2
is lower than the amount which would be required if the
less soluble gas B were to be removed in the absence of
an imert gas I, such as by extractive distillation or by
fracticnal absorption. The amount of inert gas I in-
cluded in the gaseous reflux mixture may be less than
the amount which would be necessery to strip the same
guantity of less soluble gas B at the pressure p, from a
h¥pothetical solution containing none of the more solu-
ble gas A, On the other hand, if the paseous reflux of
the present process would consist of the inert gas I only,
it would remove from the solution not only the less solu-
ble gus B, but also much more of the more soluble gas
A. Therefore, the addition of a certain amount of gas
A 1o the reflux gas greatly reduces the amount of pgas
A removed from the solution. Once the amount of the
more soluble gas A i the relux gaseous mixture A/
has been established, the ratio betwesn these two pases
remains constant throughout the recycling process. How-
ever, too great an excess of the amount of gas A in the
gaseons reflux mixture A4/ is not desirable, since no
operative advantages are obtained thereby. In order to
recover the desired component A, in practically pure or,
at least, highly concentrated form, the effluent solution
-4+A4 from the fractionating column 2 is subjected to a
degasification by means of a suitable pressure drop with-
out the need of resorting to heating in every instance.

Referring now in more detail to the flow diagram
illustroted ia Fig. 2, which permits operation of the frac-
tionating column 2 at a lower pressure than that of the
shsorption column 1, & feed mixture of the pases
A-+8-+1, together with a similar mixture A4B47 re-
cycled from the top of column 2, is compressed and en-
tered pear the bottom of columa 1, while at the top this
column is charged with solvent ) which may contaia
seme of the less soluble gas B absorbed while passing
through the washer 5.

The solution issuing from the bottom of the absorption
column 1 is passed to the top of the fractionating column
2, where it is contacted in countercurrent with a rising
geseous mixture A1 originating from the top of the
stripper 4.

Within the fraclionating column 2, the less soluble gas
R is remaved and the solvent cffluent coptuining ouly the
desired paseous constituent A is passed from the bottom
of column 2 1o the degasifier 3, operated at a pressure
2, which must be lower than the pressure p, of column 2,
provided the degasifier is not heated. The desired gas
A which is thereby liberated from the solution is dis-
charged at the top of the degasifier as the principal end
product of the process,

The solvent Q which, after degasification, still contains
a small amount of gas A, is admitted, if necessary after
suituble compression, to the top of the siripping column
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4 in which it is contacted countercurrently with inert gas
I, fed to the bottom of the column.

The regenerated solvent Q, which is now substantially
free of dissolved gases, is withdrawn from the bottom
of the stripping column 4 and, after suitable compression,
is recycled to the top of column 1.

In order to operate efficiently, it is important that the
regenerated solvent Q which is returned to the absorption
column, shall contain none of the gas A in order to avoid
any discharge of gas A from the top of the absorption
column 1 together with the residual gases I and B of the
initial mixtore,

The residual gases 14-B may be used to provide the
inert gas 1, which 1s ted to the bottom of the siripping
column 4, by first removing the less soluble component
I3 within the washer-separator 5.

All or a part of the solvent Q, recycled from the bot-
tom of the stripping column 4 to the top of the absorption
columa 1, may be used for this purpose.

The mixture of inert gas I and desired gas A discharged
at the top of stripping column 4, is suitably compressed
and returned to the bottom of the fractionating column
2, after adjusting the composition of this gaseous mixtre,
it necessary.

The rate of degasification of the solution Q44 within
the degasifier 3 nvay be increased by means of moderate
heating. For example, it may be advisable in some in-
stances to operate degasification stage al a tempera-
ture of about 30 to 40* C. The heat necessary for this
purposc is often readily available in form of waste heat
from other operations of the plant. If the efficiency of
degasification is Encreased in this mannes, the solution
Q-+ A passing from the degasifier to the stripping column
4 will contain a smaller amount of the gas A than at an
isothermic operation. Consequently, the amount of inert
gas I fed to the bottom of the stripping column 4 should
be reducad proportionately.

Moreover, when heating the degasifier 3. the absorp-
tion column 1 und the fractionating column 2 may be
operated at lower pressures than in the isothermal cycle
because the operauon of the degasifier at & higher rem-
perature may be reparded os equivalent to the operation
at a lower pressure.

The operating pressures within the several columns
nxay vary within wide limits, but the alieration of onc or
more of these pressures will generally necessitate corre-
sponding alterations In the quantity of the solvent Q
and ;hc quantity and composition of the refux gas
A+ L

It is obvious that the herein disclosed process may be
modified in sévéral ways. Lhus, the nsoluble gas com-
ponent of the reflux mixture may be supplied or par-
tially supplied from other sources, independent of the

. gaseous mixture fed to the absorption tower.

As a further modification, the gas entering st the
bottom of the fractionating column may be obtained by
means of washing a mixture of the less soluble gas and
the inert gas discharged from the absorption column.
Or at least a portion of the mixture of the less soluble
gus u«nd the inert gas discharged from the ahsorption
column is washed with regenerated solvent in order 1o
return the solvent solution of the less soiuble gay (o the
absorption column and the inert gas to the battom of the
fractionating column,

Moreover, the composition of the recycled gas ob-
tuined in the foregoing manner may be corrected by the
addition of an amount of the more soluble gas before
recycling to the fractionating column,

In order to select the most suitable valuss for the
process variables, the most important of which is the
quantity of requived reflox gas A+7, it is necessary (o
know the solubilities of the different components of the
feed mixture in the sclected solvents,

A new type of graphic charts has been developed which
permits one to determine or, at least, to approximately
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determine, the equilibrium conditions required in strip-
ping a soluiion containing several dissolved gases by
means of & gaseous reflux comprising an inert gas. The
chart presented in Fig. 3 relates to a sitoation in which
one solvent and three gases, two of them being soluble
gases and ong an insoluble (inert) gas are involved. A
indicates the gascous compenent which is most soluble
in the solvent and which is to be separated, B represents
a less soluble compenent of gastous mixture which is
to be fractionated, while I indicates the insoluble com-
ponent (inert gas) snd € designates the solvent.

The chart refers to a2 mixture of gases which follow
Henry's law, wherein the ratio 4 between the solubility
coefficient = of the gas A und the solubility coefficient
9 of the gas Bis 3:1.

For this purpose, the ordimate indicates the numbet
of mols of the soluble gas A present in the gas phase
plus the number of mols of the gas B present in the gas
phase, both expressed in solubility equivalents Ae and
Be based on the solubility of the more soluble gas A,
and divided by the number of mols of the inert gas I
present in the gas phase. In order to express the num-
ber of mols of the less soluble gas in terms of solubility
equivalents of the more soluble gus, the number of mels
of the less soluble gas present in the mixture is multi-
plied by the retio between the solubility of the more
soluble gas and the gas in question,

Iurther details with respect thercto may be found in
a paper by this applicant and one Mattei, in Chimica ¢
Industrin, 24, 271 (1942).

The abscissa indicates the sum of mols of dissolved
gases A-+B, likewise expressed in solubility cquivalents
Ae and Be, and divided by Qe, a convenient oxpression
relating to the amount of solvent Q.

In order to convert the actual velume of the solvent
Q into the above convenient terms, volumetric units of
the solvant ars multiplied by ~, the saluhility cocfficient
of the more soluble gas A, or by the number of volume
units of the gas A which can be dissolved in one volume
unit of the solvent, when the partial pressure of that gas
is equal to the total pressure.

The vurves uf the charl, exevuwed in wolid lines, indi-
cate equilibrivm conditions between the gas phase and
the liguid phase for different ratios A:D in the gas phase.

It is possible, therefore, to determine, by means of
the chart, the composition of a liquid phase which will
be in equilibrium with a given gas phase of the mixture.

As stated before, this particular chart refers to a ratio
¢f 1 10 3 between the solubility coefficients 8 and a.
Obviously, similar graphs may be prepared from experi-
meptelly determined equilibrivm data of any other sys-
lem.

Maoreover, the trained operator is able to predict from
the chart, at least guantitatively, what will occur when,
at various points of the fractiopating system, liquid and
paseous miswures of different composition come into
contact with each other,

Any straight line on the chart, passing through a repre-
sentalive point, such as the point F, constitutes an op-
erating line of constant ratio between the amount of
solvent Q and the amount of inert gas 1. It is important
1o know which of these operating lines indicate, at least,
the thesretical possibility of removing gas B from the
solution, under ideal circumstances, using an infinite aum-
ber of plates wnd with cquilibrium conditions cxisting at
the t1op end the bottom of the fractionating column,

In many instances, such as an operating line will be
found to bz & tangent to a curve indicating a constant
ratio A:B, whereby the tengent p through the repre-
sentative point. for example, the point F as in the case of
the tangent {o the curve A:Bw].

Assuming (hat 2 solution enters the top of the frac-
tionating celumn 2, there will be a point, such as the
point F, the abscissa reading of which indicates the com-
position of the solution, and the ordisate reading of
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which indicates the composition of the gas mixture con-
tzining inert gas 1 which is in equilibrivm with that sotu-
tion.

For the complete removal of the less soluble gas B
from the solution, there are two possible compositions
of the gus stream ntroduced at the bottom of the frac-
tionating column 2.

Under ideal conditions, the rwo possibie compositions
of this reflux gas are indicated by the ordinates of points
R and Ra at which the fangent, meeting the curve
A:B=1 61 F cuts through the curve A, the latter repre-
senting a state of conditions at which the gas phase does
nol contain uny gas B.

The line F-Ry has the singnlsr property of represent-
ing cach of the successive points from the top to the bot-
tom of a fractionating column where, in the ideal case,
equilibriven exists between the countercurrently moving
gas and Hquid phases. always assuming that the column
comprises an infinite number of plates.

From a technological point of view, the most suitable
conditions will be found at Ri.

In practice, the theoretical result is more or less closely
approached, depending upon the number of plates in the
column, efficiency of the plates and the amount of re-
flux gas which is used in excess of the theoretical amount.

With packing towers, the practical results depend upon
the height of the column snd the efficiency in compari-
son with o known plate column.

Theoreticelly, when using a 20% reflux excess, the
operating line shifts to Ri—N. The slope of this line is
less than that of the line F--Ra, because the slope is de-
termined by the ratio between the amount of solvent Q
and the amount of inert gas | in the gas phase.

In order to determine, at least with some accuracy,
the feast amount of solvemt Q which will be necessary
under ideal conditions, the following formuls may be
Hsed:

W
K ey

wherein p is the total pressure in the absorption column
1 expressed in atms. F is the amonnt of gaseans mivture
A4B41 which is introduced (cxpressed in cubic meters
at 1 atm. pressure) and whersin the amount of solvent
() is also expressed in cubic meters.

If p» (the pressure in the fractionating column 2)
equals p,, the amonnt of solvent Q which is necessary will
be

r
¢ ap, - 8py

The amount of inert gas T which must be présent n the
reflux gas may be obtained from the following equa-
tion:

¥l
{1—%}
in which It is the amount of inert gas which must be in-
troduced with the feed gases, and y==§/a.

If, on the c¢hart in Fig. 3, a straight linc signifying &
ratio Qe/lr is traced through the point F, the intersec-
tions of that fine with the curve A (which signifies the
various equillbrium conditions of a gaveous mixture con-
sisting of the more soluble gas A and the inert gas I,
but without any gas B), indicate the two possible com-
ﬂpoaltiont of the gas which must be employed for the re-

ux.

Consequently, it is posxible by means of the chart to
determine the amount of gas A which is to be recycled
to the bottom of the fractionating column 2. As has
been previously mentioned, and as shown in Fig. 3, such
a line may in certain cases be the tangent to a curve pass-
ing through the point F.

It will be advisable, in some instances, to operate the
fractionating column P at a pressure p, which is much
lower than that of the absorption column 1. For ex-

Tor=
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ample p, may be 4 to 35 of p,. Obviously, however,
the pressure within the fractionating column 2 must al-
ways be higher than that of the degasifier, provided no
heat is applied to the latter,

It should be noted that where the fractionating column
is operated at & pressure which is lower than that of the
absorption column, the above equations for Q and I«
are not applicable.

In this case, the solution entering the fractionating
column 2 can be determined by multiplying the preced-
ing abscissa reading with

P
e

The mode of operation will be the same as before, ex-
cept that the reference poimt F is located appreciably
higher on the curve A/B==constant. Naturally, the
amount and composition of the reflux gas will differ from
that of the reflux gas previously considered.

The chart also permits a determination of the theo-
retical amount of solvent which should be supplied to
the absorption column.

As shown, the ratio between the solvent Q and the
mert gas | is determined by the slope of a straight line
F—Rs (in which Ry is the point ai which the line tran-
sects the curve B indicating conditions of equilibrium
between the gas phase and the liguid phase when the
gns phase contains none of the more soluble component
A). The line F—Rs is drawn paralie]l to a line Fi—0
which extends from O through a poimt Fy which has the
same abscissa as the point F and is a point at the equi-
librium curve for pure gas A.

The ordinate reading of point Rj indicates the theoreti-
cal composition of the gas leaving the top of the absorp-
tion column 1, provided p, equals p..

In cases where Henry's law is not applicable, the various
puinte of the chart should be determined ¢xperimentally.

Example 1

A mixture containing 9% acetylene (gas A), 4% car-
bon dioxide (gas B) and 87% of insoluble or inert gases
(gas 1), chiefly carbon moroxide and hydrogen, as ob-
tained by oxidation of methane with oxygen, is com-
pressed to 3540 atm. and washed in countercurrent in

a bubble plate absorption cofumn 1, using 0.31 volume °

of ethylene glycol diacetate for every 100 normal vel-
umes of the initinl feed gas mixture. Into the same col-
umn there is also introduced together with said feed
gascs a reflux gas having the same constituents, coming
from the top of the fractionating column 2.

The solvent solution of gases A and B which leaves
the bottom of the absorption column 1 is sent to the top
of the fractionating colamn 2, which is also of the plate
type and 13 adapted for operation at a pressure of 16-17
atan.
cous reflux from the top of the stripping column 4 con-
sisting of a mixture containing 18-20% acetylene, the
remainder consisting of the inert gases carbon monox-
ide and hydrogen. The volume of this reflux gas is 23
normal volumes, and the amount of acetylene contaiped
in the reflux is, therefore, 4.6 volumes for every 100 vol-
umes of the feed mixture,

The solution Issting from the bottom of the fraction-
sting column 2 and containing only gas A is admitted
into the degasifier 3 at a pressure of 1.2 atm. absolute,
where, as a yewult of the pressure reduction, acetylene is
liberated is an end product which is almost free from
carbon dioxide.

After having been dJdegasified at the pressure of 1.2
atm. absolule, the solvent still containg some acetylene
and is sent to the top of the stripping column 4, which
is packed with Raschig rings, and is therein treated in
counter-current with about 18 normal volumes (for each
100 volumes of feed misture)} of a mixture of carbon

monoxide and hydrogen ar atmospheric pressure.

fnto the hottam of this columa there is fed a gas- w
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The gas mixture issuing from the top of the stripping
column 4 is compressed to 17 atm. to permit recycling
to the bottom of the fractionating column 2.

The cycle as described required no heating of the sol-
vent by external means and may be considered as prac-
tically isothermal.

It is noteworthy that if the reflux gas used to liberate
carbon dioxide from the solution entering the fraction-
ating columna 2 were to consist of acetylene not diluted
with inert gas, this column could not be operated at pres-
suges higher than 1.4 atm. absolute, because of the highly
explosive nature of acetylene. Under such conditions,
an isothermal cycle would not be applicable except by
operating the degasilication stage at a pressure lower than
atmospheric pressure.

Example 2

A paseous mixture, having the same composition as
the feed gas in Example 1, is washed in countercurrent
with 0.65 volume of the same solvent for every 100 nor-
mal volumes of feed gas in the absorption column 1 at
& pressure of 18 atm. Topether with the feed mixture,
there is alto introduced the gas mixture issuing from the
top of the fractiomating column 2.

The solution leaving the bottom of column 1 is sent to
the top of the fractionating colwmn 2, which operates at
n pressare of 7 to § atm. and is fod at the bottom with a
gaseous reflux containing about 20% of acetylene
and 80% of inert gases. The solution leaving the bot-
tom of the fractionating column 2 is expanded to at-
mospheric pressure in the degesifier 3 and the degasifi-
cation is enhanced by heating 1o aboul 50* C. Acetylene
almost completely free from carbon dioxide is dischurged
from the degasifier us an end product.

The solution thus partially degasified is fuorther and
completely depasified in the eolumn 4 by stripping with
a mixture of inert gases (carbon monaoxide and hydrogen)
flowing in countercurrent and equivalent to 18 volumes
for every 100 volumes of feed mixture supplied to column
1 {not including the volume of gas recycled from column
2).

The mixture of acetylene and inert gases issuing from
the top of the stripping column 4 is compressed to 8 atm.
and sent as reflux gas to the battom of the fractionating
column 2.

Example 3

A gaseous mixtare having the same composition as
that of Examples 1 and 2 is compressed to a pressurs of
32 to 34 atm. and supplicd as the feed mixture, together
with a recycled gas mixture from the top of the frac-
tionating column 2, for treatment in the absorption col-
ume 1 with 0.11 volume of dimethylformamide for every
100 volumes of said feed mixture,

The solntion leaving the bottom of the absorption col-
umn 1 is sent to the top of the fractionating column 2
and a gaseous reflux containing about 20% acetylene and
BO% inert gases is supplied to the bottom of said column
which s operated at 12 atm. The volume of said reflux
gas is about 8 volumes for every 100 volumes of fresh
mixture admitted to the absorption column 1.

The selution lemving the bottom of the fractionating
column 2 is expunded at atmospheric pressure with heat-
ing to 65 C. Acetylene, almost completely froe from
carbon dioxide, which is liberated in this manner. is dis-
charged from the cycle as one of the end products. The
partly degasified solution is then treated in the stripping
column 4 with a countercurrent flow of a carbon monox-
ide and hydrogen mixture amountiog to about 6.5 normal
volumes for every 100 normal volumes of fresh feed mix-
ture supplied to colume 1.

Having described the nature and objects of my inven-
tion, what | claim is:

1. A continuous process for scparating, by means of
o s¢lective solvent, a desired gas from an at least ternary

- -
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gaseous mixture comprising said desired gas as the gas
most soluble in the solvent, at least one second gas less
soluble [n said solvent and at least one third gas substan-
tially insoluble in said solvent, said process comprising
intimately contacting during an absorption stage, at a
pressure higher than stmospheric pressure, said gascous
mixture with said solvent to absorb the most soluble gas
and a portion of the less soluble gas, intimately contact-
ing during a fractionating stage the solvent solution with
a gaseous reflux mixture consisting of a portion of said
most soluble gas and sald substantially insoluble gos for
removal of sgid less soluble gas from the solvent solution,
adjusting said gaseous reflux 1o remove said less soluble
gas without removing any of said most soluble gas from
the solvent solution, passing the effluent from said frac-
tionating stage, consisting of said solvent with a portion
of said most soluble gas dissolved therein, through a de-
gasification stage to liberate the larger part of said portion
of most soluble gas, passing the effluent from said de-
gasification stage through a stripping stage where said
cffluent is intimately contacted with a portion of said sub-
stantially insoluble gas to strip said solvent of residual
amounts of said most soluble gas, and recycling fhe mix~
ture of most soluble gas and substantially insoluble gas
dtscimrgcd from said stripping stage to said fractionating

EE!W‘ according to claim 1, wherein the pres-
sum at said stripping stage is lower than the pressure at
the fractionating stage and sald mixture of most soluble
gas and sushtantially insoluble gas discharged from the
stripping stage is compressed to at least the pressure at
the fractionating stage prior to entering sald fractionating
stage.

3. The process according to claim 1, wherein the ratio
between the gases discharged from the stripping stage is
readjusted before said gascous reflux mixture cnters the
fractionating stage.

4. The process, according to claim |, wherein the in-
soluble gas component of the mixture recveied to sald
fractionating stage comprises at least part of the insolu.
ble mas discharmed from said absorption stage.

5. A continuous process for separating, by means of a
selective solvent, a desired gas from an at least ternary
gascous comprising said desired gas as the gas
most soluble in the solvent, at least one second gas less
soluble in said solvent and at least one third gas substan-
tially insoluble in said sclvent, said process comprising
intimately contacting during an absorption stage, at a
pressure higher than atmospheric pressure, said gascous
mixtare with said solvent to absorb the most soluble gus
and a portion of the less soluble gas, intimately contact-
ing during a fractionating stage the solvent sclution with
a gaseous reflux mixture consisting of a portion of said
most soluble gas and said sasbtantially insoluble gas for
removal of said lass entubla gas from the solvent soln-
tion, adjusting said gaseous reflux to remove said less solu-
ble gas without removing any of said mest soluble gas
from the solvent solution, recycling a mixture of some of
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said most soluble gas, of some of said less soluble gas and
of said insoluble gas, prodnced uwpon removal of most of
said less solble gas from the solvent solution during said
fractionating stage to the absorption stage, together with
an untreated portion of said gascous mixture, scrubbing
@l least part of the mixture of less soluble gas and insolu-
ble gas discharged at the absorption stage with a regen-
erated portion of said solvent, recycling the effluent of the
scrubbing stage to the absorption stage and using the
gaseous residue, consisting substantially of said insolu-
ble gas, [or stripping another portion of said solvent of
resicdual amounts of said most soluble gas.

6. The process, according to claim !, wherein said sol-
vent solution of the most soluble gas 13 heated prior to
the pressure reduction of the degasification stage and the
portion of said most soluble: gas liberated during the heat-
ing is combined with said gaseous reflux mixture consist-
ing of ancther portion of said most soluble gas and of said
substantially insoluble gas.

7. The continuous process of separting, by means of
ethylene glycol diacetate as the sclective solvent, acet-
viene as the desired component of a gascous mixture
comprising said acetylene as the gas most soluble in said
solvent, carbon dioxide as the gas less soluble in said
solvent, and carbon monoxide and hydrogen as the gases
substantially insoluble in said solvent, said process com-
prising intimately contacting during an absorption stage
said gaseous mixture with said solvent at & pressure be-
tween 35 to 40 atm. to absorb said acetylene and a por-
tion of said carbon dioxide, intimately contacting during
a fractionating stage the effluent from the absorption
stage at a pressure of about 17 atm. with a gascous reflux
mixture consisting of a portion of said acetylens and said
carbon monoxide and hydrogen for removal of said por-
tion of carbon dioxide from the solvent solution, adjusting
said gaseous reflux to suffice for the removal of said car-
bon dioside without remwoving any of e scelylene from
the solvent solution, degasifying the effuent from said
fractionating stage at substantially atmoespheric pressure
and stripping the cffluent from said degasifying stage by
means of a portion of said carbon monoxide and hydro-
gen al sebstantially stmospheric pressure.
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