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The methods of distillation and rectification
allow the easy separation of the components of
A Nquid mixing, provided there exists a certain
difference between the bolling points of the in-
dividual eomponents. Sometimes however cases
occur some of which are of remarkable practical
interest, wherein the difference between the boil-
ing points 18 80 small that the separation by frac-
tional distillation is very difficult, expensive or
even practically impossible to be carrled out In
industiial apparatus. In such cases one has to
recourse to other physieal proceases e. g. the frac-
tional freezing, or the use of solvents in order to
obtaln the separation or the diminution in the
cohcentration of one or more of the compo-
nents.

In some cases, though seldom, also the physi-
cal propertles of the two components which are
to be separated, are nearly all very similar with
one another and there follows, eonsequently, a
remarkable practical difficulty in order to effect
the separation. Examples of the aforesaid klnd
are given, for instance, by mixings of parafiins
and oleflnes having the same number of carbon
atoms, or by mixings of olefines with diolefines
having the same number of carbon atoms. Sim-
flarities between the physical propertics in ‘the
above mentioned cases increase with the increase
in the number of carbon atoms and while for
Instance the separation of ethané from ethylene
by rectificetion is still possible, sald separation
results more difficult between propane and pro-
prlene, butane and butylene, and still more be-
tween butylenes and butadienes. In fact be-
tween butadiene and alpha butylene have prac-
tically the same bolling point, 1. e. —5° ©.

It has been proposed In some cases, to effect
the separation by means of solvents e. g. the dis-
solution in furfurol or in other solvents for ob-
taining the separation of butadiene from alpha
butylene. By this method however, as butylene
is also soluble in sald soivents, it is not possible
to obtain a complete separation but merely an
enrichment in butadiene in the dissolved portion
of the gas and g corresponding impoverishment
in the undissolved portion. Only by repeating
the operation of dissolution and extraction it
could be possible to obtain a small highly con-
centrated portion of one of the mixing eompo-
nents.

The process herein proposed allows one to ob-
tain the complete separation of the two mixing
components by means of a single operation, car-
ried out in a contlnuous way, which ylelds, even
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in a contintious way, the two componénts In the
pure state or at least highly coricentrated.

The present invention comnsists in the use of a
column fAlled with Raschig -rings, or formed by
certain number or plates; in this latter case the
column is bwilt up like the usuzl rectification
column. o

The mixing of gases or vapours to be separated
is introduced in said column at ‘an height which
varies according to-the compasition of the mix-
ing, while at the top of the column is introduced,
also in a continuous way If so deslred a golvent
in which one of the components of the mixing is
more soluble than the other,

The solvent descending in the coluinn gradu-
ally becomes richer with one of the components
and, when at the bottom of {he cotutnm, is hest-
ed In order to evolve the gases f.hereln dissolved.
A portion of said gases, which may evén he In a
volume substantially greater than the quantlty
introduced in the column durifig the same tiine,
ascends in the column in counter current and
gradually becomes richer In the ofher less solfu-
ble component.

The above disclosed process is diﬁ‘erentiated
from the known rectificatfon prodesses by f
fact that the Hquid phese is form#d by a soiution
in a comparatively slightly volatile sblvent, dnd
further that while in the réétification colimns
the refiux, required in ordet to obtath a gcod
working of the colirnn itself, 1s obtained by con-
densing vapours and enters at the tep 6t the
column, in the present case, the reflux 1s forined
by gases obtained by degasification of the solvent
and enters at the bottom of the column.

For instance when a column filled with Ras-
chig rings is used and a mixing containing 30%
of butadiene and 70% of butylene, is introduced
thereln at 24 of its height whilst at the top
there is Introduced cold aniline in the propor-
tion of one litre for every 15430 litres of gases,
and subsequently, the anillne Is degasified by
heating at a temperature slightly lower than that
of the bolling point and 30% is extracted from
the volume of the gas after cooling at the bot-
tom and 70% at the top of the column, it will
be observed that the two gases so obtained, re-
spectively consist of butadiene and butilene, the
purer the higher is the helght of the column and
greater the ratio between the volume of solvent
and the volume of the gaseous mixing to be
treated.

By the use of columns several metres high, it
is possible to obtain a practically complete sepa-
ration,
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For the separation of butylene {rom butadiene
other liquids instead of aniline, may be used as
& solvent e. g. benzene or better its derivatives
which are less volatile, or fufurol, pyridine and
generally aromatic or hydroaromatic substances
preferably containing a couple of conjugated
double bonds, or other substances in which
hutadiene 1s more soluble than butylene.

The use of slightly volatile solvents, even if
they dissolve the components of the mixing less
easlly than other volatile solvents, offers the
advantages of reducing the losses of solvent, as
a consequence of the fact that the gases issuing
at the bottom and the top of the column are
saturated with the solvent at the temperature
at which they are cooled. By using, e. g. in the
case of separation of butylene, butadiene, ani-
line as & so0lvent and strongly cooling the sepa-
rated gases, the losses of solvent are practically
negligible,

In order to improve the thermal balance of
the process, the solvent, which is collected at
the bottom of the column and s to be gasified
by the hot solvent i1ssulng from the degasifying
chamber, may hbe pre-heated. Sald chamber
may be & part of the column itself belng located
at its base or may be kept separate from it.

One of the ways of carrying out the process
object of this Inventlon 1s schematically illus-
trated in the annexed drawing, and consists in
the use of a column (A} fllled with Raschig rings
(B, B).

Into sald column there is Introduced, e. g.
through the passage C, with a continuous flow,
the mixing of gases or vapours to be separated;
the passage C belng located at an height which
varies according to the composition of the mix-
ing,. while at the top of the column there is in-
troduced, also continuously, a solvent In which
one of the two components is more soluble than
the other. The solvent descending the column
graduslly enriches itself with sald more soluble
component and when at the bottom E it is
heated In F, e. g. by a steam heated c¢oil O in
order to evolve the dissolved gases. A portlon of
sald gases, which may even be in a volume re-
markably greater than the quentity introduced
in the column during the same time, i3 led again
in G and ascends therein In counterflow with
the solvent, gradually becoming richer, towards
the top, with the less soluble component. Of
the two components the less soluble collects at
the top and 1s drawn out in I through the regu-
lator R, while the more soluble component is
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drawn out through F by means of the regulating
valve S and is cooled In P in order to eliminate
the solvent vapours. The degasified solvent is
cooled In L, and through the tank M and the
pumnp N comes back into cycle entering at the
top of the column, eventually after further
strong cooling In the refrigerator Q.

The apparatus and procedure disclosed are
merely by way of example and other processes
may be included within the same general prin-
ciple, E. g. the column may be formed by a cer-
taln number of plates llke the usual rectification
column, Or the degasifylng device may be in-
cluded in the column itself.

The process disclosed may be used not only for
separating butylene from butadiene, but also for
extracting them from complex gaseous mixing
In which they are contailned in small amounts
e, g. from residual gases resulting as by-products
In the butadiene manufacture. In a similar case
both butylene and butadiene are extracted from
the less soluble gases accompanying them {(eth-
vlene, hydrogen, carbon dioxide, nltrogen ete.)
by absorption Iln a solvent in a washing columnm
which may be fllled with Raschig rings. -

The solution thus obtalned may be degasified
and the gases obtained by subjected to a frac-
tional absorption in a second colutnn In order
to obtaln pure butadiene at the bottom of this
latter while at the top butylene, eventually in
the impure state owing to small quantitles of
less soluble components, is obtained. The proc-
ess may be simplified by introducing in the mid-
dle of the fractionating column, instead of the
gases extracted from the solvent, the solution
itself, extracting thereafter the degasified and
cooled solvent at the bottom of the fractionating
column while only a small portion is led again
at the top of the column and the remaining
portion is led to the absorption column.

The above very simple process for the separa-
tion of gases or vapours by fractional absorption
and reflux of the more soluble component is use-
ful in several applicatlons and In many cases it
may advantageously replace certaln more expen-
slve chemical processes of separation and puri-
flecation.

In order to reduce the dimension of the frac-
tionating columns and the required amount of
solvent It may be advantageous to operate the
apparatus at a pressure higher than the atmos-
pheric pressure, e. g, up to 10 atmospheres.

GIULIO NATTA.




