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The necessity for utilising hydreecarbons of
higher and higher octane number for supplying
modern internal combustion englnes has led to
the practice of addlng certain compounds such
&s the aliphatic alcohols and their ether oXides
to the hydrocarbons customarily used. These
substances are obtalned in the most economical
manner by starting from the olefines which are
found elther In the natural gases collected in
certain countries or in the cracking gases pro-
vided by the pyrolysis of mineral oils or their
heavy fractions of small value.

In any case, the olefines are generally obtained
very much diluted in a large proportion of gases
such as the corresponding saturated hydrocar-
bons, methane and hydrogen, and this compli-
cates the problem of the ultimate transforma-
tion of these oleflnes into alcohols or ethers.

Furthermore, methods employing simple lique-
faction followed by fractional distillation are of
littie use in separating the olefines because the
bolling point of the olefines and the correspond-
ing saturated hydrocarbons are mixed up in an
inextricable fashion In the case of the Csi and
higher hydrocarbons, as the table below shows:—

Boiling points at

ordinary pressure

Ethylene —103° C.
Ethane . __________ —— —88°3 C,
Propene _— - 47°8 C.
Propane_— —44°6 C.
ButeneI. __ . ___. . _____ —6"2 C.

Butenes | Butens 2}~~~ 13L&
Isobutene o _____ —o—g" g

Butanhe-n — —0.6°C.

Butanes { Isobutane-.——— o —o.. —10°2C,

The present invention has for its object a sim-
ple and efficacious process for increasing the pro-
portion of olefine In & gas mixture, or for sepa-
rating the olefines from cracking or cther gases.

Broadly speaking this ohlect 1s attained by re-
peated extraction of olefines from a gaseous mix-
ture by means of a solvent having a preferential
golvent capacity for the olefines as compared with
the diluent gases. This results In the gaseous
mixture dissolved in the solvent containing a
higher proportion of olefine than the gas In equi-
Hbrium with the solution. Hence by recovering
the dissolved gases and treating them with solvent
and repeating this sotution and recovery as often
as deslred, olefines of any desired degree of purity
may be obtained.
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ture of olefines and diluent gases is treated with
a solvent having a preferential solvent capacity
for olefines, in a plurality of stages, each of which
comprises a soclution step, where the gases are
dissolved, and a recovery step, where the dis-
gsolved gases are recovered from the solvent, the
gases recovered from one stage being passed to
the solution step of the succeeding stage.

Pressure above atmospheric is preferably used
in the solution steps since it renders recovery of
the gases easier and also Increases the total
amount of gas dissolved in a given amount of
solvent, On the other hand, the difference be-
tween the respective solubilities of the olefines
and the saturated hydrocarbons increases with
temperature, so that, within certain limits, it is
well not to carry out the separation at too low
a temperature.

As solvent, there can be used pure water or
water to which has been added a certain quantity
of & liquid which has the property of increasing
the solubility of all the gases forming the mix-
ture, without however diminishing the difference
between the solubllity coefficlents of the oleflnes
on one hand and the diluent gases on the other
hand.

It has already been proposed, for the separa-
tion of oleflnes from mixtures contalning these
substances, to use aqueous solutions of certain
salts such as cuprous chloride, which are capable
of exerting a chemical action on the olefines by
attacking the double bond, to give unstable de-
rivatives capable of being ultimately decomposed
by heat to liberate the olefine. Contrary to this
known method, the present invention does not
bring any chemical reaction into play and only
uses the phenomena of solution.

The following example, for the practical car-
rylng out of which there can be used the instal-
latlon diagrammatically shown on the accom-
panying drawing, will make the operation of the
Invention easily understood.

It will be supposed that it 15 desired to separate
propylene from a fraction of cracking gas made

up of:—

Volumes
Propylene .. . ______ . ____ 20
Propane _______ . ___ 80

and that the solvent used is pure water.

At the temperature of 20° C, and at atmos-
pheric pressure, & litre of water can dissclve rs-
spectively 0.165 litre of propylene and 0.037 litre
of propane.

To the base of a washing tower | provided with

Thus according to the present invention a mix- §8 Raschig rings, there is admitted at ¢? through a
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pipe a!, the gas to be treated, which Is fed by a
compressor T at a pressure of 8 kg/cm? for ex-
ample. To the top of the tower the washing
water under pressure, to the extent of about
101 m? for each 100 m? of gas (reckoned at at-
mospheric pressure) to be washed, is supplied at
b2 through a pipe b with the help of a pump b,
The height of the washing tower Is sufficlent
for propane practically free of propylene to es-
cape from the top. 62.27 m? of propane for each
100 m? of gas treated escape from the tower. At
the base of the tower there is obtalned water con-
taining in sclution such a proportion of the two
gases propane and propylene that it 1s substan-
tially in equilibrium with the mixture treated.
This water 1s sent through a pipe ¢, through a
valve ¢!, Into a gas recovery tower 4, where there
obtains & slight vacuum produced by a pump 8
and where, flowing over the bafiles #’, the water

completely gives up the gas which 1t held In so-

lution: this gas is found to have a volume of
37.73 m? at ordinary pressure and to have its
proportion of propylene increased to 53% by vol-
ume. It is again compressed by the pump 8 and
sent under a pressure of 6 kg/cm? to a tower 2,
washed with 38 m? of water for each 100 m? (at
atmospheric pressure) of gas initially treated.

There 18 thus separated, at the top of the tower
2, 13.61 m? (at atmospheric pressure) of substan-
tlally pure propane which is sent to Join the pro-
pane previously separated in the tower | and
withdrawn from this latter. At the base of the
tower 2, there is obtalned a saturated aqueous
solution In equilibrium with gas containing 55%
of propylene.
through a valve d! into a gas recovery tower &
where it glves up 23.92 m? (at atmospheric pres-
sure) of gas contalning 83.5% of propylene by
volume.

This gas Is agaln taken by a compressor § and
treated in & tower 3 associated with a gas recov-
ery tower 8 like the towers | and 2 and which, in
this recovery tower, will give propylene of 96.5%
purity and a volume of 20.72 m? at atmospheric
pressure.

If it Is desired to obtaln greater purity, the
gas could he subjected to other successive treat-
ments so a5 to achieve the result sought. '

In order to reduce &5 much as possible the costs
of pumping inherent in the transference of large
quantitles of water under pressure, there can be
added to the water, as has been stated above, a
certain proportion of a carefully selected solvent
so as to Increase the solubllity of the gases to be
treated, without thereby substantially reducing
the difference beiween the respective solubllities
of the olefines and the corresponding saturated
hydrocarbon.

It has already been proposed to employ the
customary solvents such as the alcohols, the
ether oxides and the esters, which are excellent
solvents for the olefines, for the separation of
oleflnes, but these liquids dissolve saturated hy-
drocarbons practically as well as they dissolve
the olefilnes themselves, so that they cannot be
used even In aqueous sclutions for the separation
in question, since the difference between the solu-
bility coefficients of the gases to he separated,
which difference alone permlis efficacious sep-
aration, is then much less as will be seen clearly
from the following fAgures which relate to the
propane-propylene mixture at a temperature of
20° C, and at ordinary pressure:

It is sent through a pipe d and
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—solubllity of propylene In pure water: 0.165
litre/litre HzO

—solubility of propane in pure water: 0.037
litre/litre HaO.

With pure ethyl alcohol the solubllities of
propylene and propane under the same condi-
tions are respectively 8.9 1. 6.3 1,

It will thus be seen that the solubility of the
mixture of the two gases considered is consider-
ably augmented by the employment of alcohol.
On the contrary, the ratio of the solubilities
which is 4.45 in the case of pure water, fs not
more than 1.4 in the case of alcohol, which makes
any practical separation impossible,

In the same way with normal propanol, the
solubilitles of propylene and propane are respec-
tively 10.8 1. and 7.7 1. per litre propanol, which
again glves a solubility ratio of 1.4,

This characteristic effect of ordinary solvents
persists even in aqQueous solutions. Thus with an
aqueous solution of normal propanol at 20%, the
solubllity figures are 0.200 1./lltre soclution for
propylene and 0.068 1./litre solution for propane.
The improvement in solubility in comparison
with pure water is therefore relatively small; the
ratio of the solubilities however i58 reduced by the
presence of 20% of propanol to 2.95 agalnst 4.45
in the case of pure water. The employment of
these solvents is therefore of no advantage,

A lquid such as carbitol (hydroxy-ethoxy-
ethyl-ether) can, however, be used according to
the present invention, since the mixtures of this
substance with water comply with the desired
conditions regarding the difference between the
respective solubilities of the olefines and the
diluent gases; thus for propane-propylehe mix-
tures the following figures are found:

solubllity of propylene in a solution of

50% of carbito]l ____.______ 0,41 1./litre solution
solubility of propane.in & solution of
50% of carbitol .o _____ 0.095 1/litre solution

It will be seen immediately that the difference
between the respective coefficients of propane
and propylene remains excellent (4.31 instead of
4.45 for pure water) which is essential, whereas
the solubllity of the whole has however increased
in a substantial degree.

It is within the scope of the invention to utilize
solvents of different composition in the various
stages of the apparatus described,

The filled towers can be replaced by arrange-
ments tending to the production of the same re-
sult, for example, by columnns having plaies or
devices having means for agitation, The power
used for compression can be recovered by utilis~
ing in an appropriate manner the release of gases
leaving the washing towers, for example to op-
erate turblnes or other similar devices.

Finally, it {s within the scope of the invention
to make various modifications to the apparatus
described and shown while maintaining the prin-
ciple of separation explained above. In partlcu-
lar, it 1s sometimes advantageous to reduce the
height of the washing towers 2, 3 ete. so as to ob-
tain at the head, not practically pure saturated
hydrocarbon, but a mixture of saturated hydro-
carbon and olefines, this mixture being immedi-
ately retwrned, without preliminary release, to a
suitable place in the tower 1, the diameter of
which can be consequently augmented.
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