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This invention is concerned with the removal
of impurities from unsaturated hydrocarbons.

More particularly, this invention is concerned
with the removal of impurities from unsaturated
hydrocarbons and unsaturated hydrocarbon frac-
tions by the application of metals in group Ia
.and group IIe of the periodic table and cerfain
active alloys or derivatives thereof.

It is an object of the present invention to con-
tinuously purify unsaturated hydrocarbon frac-
tions, and particularly diolefine fractions by
treatment in a continuous system with one or
more alkali or alkaline earth metals, or active
alloys or derivatives thereof, under carefully con-
trolled conditions. 'Another object of the inven-
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tion is the provision of certain methods whereby
unsaturated hydrocarbon fractions and particu- °

larly diolefine fractions, may be purified in a
continuous manner by the application of alkall
or alkaline earth metals without undue loss of
unsaturated hydrocarbons, in the form of soluble
or insoluble polymers. Other objects and ad-
vantages of the invention will be apparent to
those skilled in the art upon an inspection of
the following description and claims.

Unsaturated hydrocarbons and unsaturated
hydrocarbon fractions, particularly the latter,
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have discovered that unsaturated hydrocarbons
and unsaturated hydrocarbon fractions, particu-
larly diolefine fractions, may be refined in a con-
tinuous manner by the application in finely
divided form of at least one metal of group Ia
and group ITa of the periodic table, as well as
certain active alloys or derivatives thereof. Par-
ticularly desirable results are obtained by the use
of finely divided alkali and alkaline earth metals.
Examples of such metals are lithium, sodium,
potassium, rubidium, caesium, barium, strontium
and calcium. Due to the availability and low
cost of sodium and potassium, however, these
metals are preferred for the use set forth herein.
Alloys of these metals, such as NaPhbio, NaHgs,
NgaCas, NaZmz, KNa, and the like, also may be
employed for the removal of undesired impurities
from unsaturated hydrocarbons and unsaturated
hydrocarbon fractions. In general, the alloys of
the respective metals react with the impurities -
present in such hydrocarbons and hydrocarbon
fractions at a slower rate than the corresponding
metals. .
Compounds of these metals which may be em-

25 ployed for the refining process described herein

frequently contain substantial quantities of im-
purities, such as acetylenic compounds; oxygen-

ated compounds such as aldehydes and peroxides;
and the like; which interfere with the use of such
materials in most if not all, industrial applica-
tions.

Thus, diolefines and diolefine fractions, par-
‘ticularly the latter, frequently contain substantial
quantities of acetylenes, such as monovinyl or
other acetylene, oxygenated compounds such. as
aldehydes and peroxides, as well as certam other
impurities.

As an example, a 50% light oil buta,dlene frac-
tion obtained by the pyrolysis of petroleum in
the gas phase at temperatures substantially above
1300° F., followed by condensation and fraction-

include hydrides, such as LiH, Nal, K, RbH,
and CsH; amides such as sodamide and potassium
amide; and other reactive compounds, such as
sodium methylate and sodium ethylate, and other

30. alcoholates.

In general, therefore, it may be said that very
finely divided metals in group Ie¢ and IIe of the
periodic system, their reactive alloys, and reac-
tive derivatives, may be used to refine unsatu-

88 rated hydrocarbons and unsaturated hydrocarbon

fractions. I find that these materials are par-
ticularly desirable for use in finely divided form

-for refining diolefines and diolefine fractions.

* Such diolefines and diolefine fractions may be

40 obtained from any desired source such as syn-

ation, was found to contain 1.0% of acetylenes, -
45 drogenation of butanes and/or butylenes, and by

mainly monovinylacetylene, and 0.05% aldehydes,
as well- as certain other impurities, including
some C3 and Cs impurities.
tion, as well as the more highly concentrated
butadiene obtained therefrom by the use of suit-
able concentrating methods, such as a 98% buta-
diene concentrate, is unsuited for the production
of synthetic rubber of good quality due to the
inhibiting action, and other undesirable proper-
ties of the impurities contained therein. g

- As g result of extensive experimentation, I

This butadiene frac- -

thetically, for example by the removal of the
elements of chlorine or hydrogen chloride from
polychlorinated C: compounds, by the partial hy-
drogenation of monovinylacetylene, by the dehy-

the dehydration of C: alcohols and glycols; by
the pyrolysis of petroleum and petroleum hydro-.
carbons, such as by the pyrolysis of petroleum in
the gaseous phase af temperatures above 1000° F

50 and more particularly above 1300° F., followed by

condensation and fractionation; a,nd by the py-
rolysis of other materials, such as by the pyrolysis

. ‘of cyclohexane or by the pyrolysis of alcohols,

]

such as the pyrolysis of ethyl alcohol. In the lat-

ter case, the process may include a combination
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of dehydrating and/or pyrolytic reactions. Thus,
it may be carried out by passing the alcohol at
suitable - temperatures over suitable catalytic
agents, such as for example alumina and the like,
followed by secondary pyrolysis, or recombination
steps, if desired. - Other procedures also may be
employed for the production of butadiene or
butadiene fractions which may be refined by the
methods to be more particularly described herein.

The diolefine or diolefine fractions also may be
initially concentrated to any desired extent prior
to refining, and such concentration may be car-
ried out by any desired method. This may in-
clude concentration by fractionation, azeotropic
distillation, solvent extraction, a combination of

solvent extraction and fractionation methods. and -

the formation of complexes between the diolefine
and some active compound, such as cuprous chlo-

ride, followed by the removal of the non-diolefine

portion of the fraction and the decomposition of
the complex. Other concentrating methods also
may be employed if desired.

In addition, other refining methods also may
~ be applied to diolefines and diolefine fractions to
remove at least a portion of one er more impuri-
ties present prior to refining by methods to be
more particularly described herein. Thus, such
fractions may be contacted with acids or acidic
solutions or materials to remove a portion of
certain impurities or undesirable materials pres-
ent. Thus, light oil butadiene fractions may be
contacted with sulfuric acid to remove at least a
portion of the isobutylene present.

Such concentrating and/or partial refining op-
- erations also may be applied to the dioleflne or

diolefine fractions subsequent to the refining op-
erations to be more particularly described herein.

I find that a solution of sodium, or a suspension
or emulsion of very finely divided sodium, or a
_solution, suspension, or emulsion of one or more
sodium alloys or active compounds, is a particu-
larly desirable agent for the continuous removal
of certain undesirable impurities from unsatu-
rated hydrocarbons and unsaturated hydrocar-
bon fractions, and particularly from diolefines and
diolefine fractions. Excellent results are obtained
by the use of a suspension of very finely divided
sodium.

The refining method disclosed herein differs
fundamentally from all methods described here-
tofore for the refining of unsaturated hydrocar-
bons or unsaturated hydrocarbon fractions in
that the material in question is treated with a
meta] of group Ia or group e, or an active alloy

or compound of such metals, in finely divided or .

solution form in a continuous system. By the
use of a continuous. system, the loss of valuable
hydrocarbons due to side reactions or tc poly-
merization is very markedly reduced, or almost
completely eliminated.

This is of particular importance in the case of
diolefines. such as butadiene, which are quite sus-
ceptible to polymerization when placed in con-
tact with certain active metals, as wel] as active
alloys and derivatives thereof. Thus, sodium is
8 very active catalyst for the polymerization of
butadiene and is employed for this purpose in sev-
eral industrial processes, notably in Russia. The
use of this material in very finely divided form
for the refining of butadiene, therefore, must be
- carried out within well defined limits in order to
prevent undue loss of butadiene due to polymeri=
zation. The success of the refining method em-
ploying finely divided sodium, or other active
metals, alloys, or compounds, must be attributed
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largely to the continuous nature of operation, re-
sulting in & minimum contact time between the
butadiene and the reactant.

Although the process may be carried out in any
desired manner, I prefer to conduct it in a vertical
vessel or tower in which a certain height of a
liquid suspension or solution of the active re-
fining agent is maintained. The material to be
refined then is passed upward through this col-
umn of liquid at a rate sufficient to insure the
removal of the desired quantity and type of iin-
purities present at the temperature employed.

Other methods of contacting the material to be
treated and the refining agent also may be em-
ployed if desired. Thus, the unsaturated hydro-
carbon may be passed through a horizontal treat-
ing unit, such as a pipe or bank of pipes, con-
taining & suspension of the desired refining agent,
or otherwise. -

The suspending llquld employed. for the refin-
ing agent may be of any desired type, provided
that it does not react with the reagent or the
materia] to be treated to any substantial extent,
and provided that it does not introduce any ad-
ditional impurities into the material to be treated.
I find that hydrocarbons and hydrocarbon frac-
tions of lesser unsaturation are particularly de-
sirable materials for use as suspending mediunas
for refining agents of the type described herein.
Excellent results have been obtalned by the use
of aromatic hydrocarbons and aromatic hydro-
carbon fractions for this purpose.

It is to be understood, of course, that the ma-
terial treated dissolves to some extent in the
suspending medium, consequently the suspending
medium actually employed in the operation of the
process usually comprises a mixture of the ma-
terial to be treated and the suspending medium
initially introduced into the system. Thus, in the
treatment of g light oil butadiene fraction with g
xylene suspension of finely divided sodium in a
continuous system operating at 50° C. and at-
mospheric pressure, the suspending medium con-
tained 11% of the butadiene fraction by weight
after equilibrium conditions had been established.

In a similar manner, when refining a light oil
butadiene fraction in & continuous system with
a Xylene suspension of finely divided sodium at
50° C. and a pressure of 50 pounds per square
inch, gauge, the composition of the suspending
medium after equilibrium conditions had been es-
tablished was 76% butadiene fraction and 24%
Xylene.

The material being treated also may serve as
a suspending medium for the refining agent
without the addition of any other material, if
desired. Thus, a light oil butadiene fraction may
be introduced into the desired tower or vessel,
together with the finely divided refining agent,
after which the butadiene fraction is passed into
the suspension of the refining agent in the buta-
diene fra,ction at the desired temperature, the
charging rate and more particularly the operat-
ing pressure being adjusted to maintain the
treating agent at the desired level in the vessel.

It is to be understood, of course, that the por-
tion of the material to be treated which has
been dissolved in the suspending medium or
which has been employed as the suspending me-
dium in the substantial absence of other liquid
materials, does not remain in the treating zone
throughout the entire treating cycle. Rather,
this materia] is in a state of dynamic equilibrium
with the material being treated, a portion of it
volatilizing continuously and being removed from
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' the system, the material volatilized in this man-
ner being replaced by the solution of a corre-
‘sponding quantity of freshly added material to
be treated. The major portion of the material
to be treated, of course, bubbles up through the
suspending medium without dissolving therein.
The thickness of the layer of reagent through
which the material to be treated is preferably
passed depends upon a number of factors, such
as the quantity and type of impurities present,
the extent to which such impurities are to be
removed, the type and degree of dispersion of

the treating agent employed, the reaction tem-’
perature, the concentration of the treating agent .

in the suspending medium, and the like. In gen-
eral, however; I prefer to employ a layer of re-
agent at least one foot thick and, more prefer-
ably, at least two feet thick. Excellent results
are obtained by the use of a layer of reagent dt
least four feet thick.

It will be recognized that, other things being
equal, the depth of reagent employed in the
treating vessel controls the contact time between
the material to be refined and the refining
reagent.

The degree of dispersion of the'treating agent

also has a very profound effect upon the degree

. of refining obtained. In the case of sodium, I
prefer to employ g subdivided mass in which at
least the majority of the particles present have
a diameter of not more than 0.05"’ and, more
preferably, not more than 0.03’.
sults are obtained when at least the majority of
the particles present have a diameter of not
more than 0.02’,

This subdivision may be carried out in any de-
sired manner. Thus, in the case of sodium, g
solution of this material in liquid ammonia may
be introduced info an inert liquid, such as xylene,
at room temperature or at elevated tempera-
tures.
of the ammonia present results in the dispersion
of the sodium present in the xylene in an ex-
tremely finely divided state. Another method
comprises spraying molten sodium inte an inert
liquid such as xylene or solvent naphtha. By
suitable variations in the type and degree of fine-
ness and/or dispersing ability of the spray nozzle

employed, sodium of almost any desired degree.

of fineness may be obtained at will,

Another satisfactory method comprises melt-
ing the sodium under the surface of a suitable
. liquid, such as xylene, followed by violent agita-
tion, such as with a turbo-mixer, and cooling
with agitation. Other methods which may be
used include extrusion through fine orifices, and
the generation of an arc between sodium elec-
trodes in an inert liquid. ' _

Although almost any desired concentration of

treating agent in the suspending medium may .

be employed, depending upon the type and con-
centration of the fraction to be refined, the tem-
perature, the depth of reagent employed, and
the like, I generally prefer to employ a reagent
containing less than 30%, and more particularly
less than 20%, by weight of the treating agent.
Excellent results are obtained when less than
15% by weight of the treating agent is suspended
in - the suspending medium.

It is to be understood, of course, that the
term suspending medium refers to the actual sus-
vending agent employed during the treatihg op-
eration, and includes any of material being
treated which may dissolve in such agent.

The type and concentration of the unsaturated
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‘an hourly basis, are

3

hydrocarbon or unsaturated hydrocarbon frac-
tion to be treated also has a considerable in-
fluence upon the niethod of operating the proc-
ess, Thus, with a highly concentrated butadiene,
such as 98% butadiene, the reagent should pref-
erably contain a fairly low concentration of ac-
gve agent to minimize losses due to polymeriza-

on. ’ .

I generally prefer to employ a fraction of such
concentration, and with such proportion of sus-
prending medium, that the actual concentration
of unsaturated hydrocarbon, such as butadiene,
in the reaction zone is less than 809 and, more
preferably, less than 70%. Excellent results are
obtained when the actual concentration of un-
saturated hydrocarbon in the reaction zone is
less than 609%,.

The process may-be carried out at any desired
pressure, such as atmospheric, subatmospheric,
and superatmospheric pressures.

The temperature at which the process is con-
ducted also has a very considerable bearing upon
the degree to which the fraction is refined and
the losses incurred due to polymerization. Al-
though the optimum reaction temperature to re
employed is dependent largely upon- other fac-
tors, such as the concentration of both the un-
saturated hydrocarbon and the refining agent in
the reaction zone, I generally prefer to conduct
the refining operations at temperatures below
100° C. and, more particularly, below 86° C. Ex.
cellent results are obtained by conducting the
refining operations at temperatures below 70° C.

The rate at which the material to be refined
is passed through the reagent has a very con-
siderable effect upon the degree to which the im-
purities present are removed, although this is de-
pendent to some extent upon other variables such
as the concentration of refining agent in the sus-
pending medium and the temperature at which
the refining operations are being conducted.
While it is difficult to establish exact limits for
optimum throughputs under ali conditions, I gen-
erally prefer not to exceed a throughput of ma-
terial to .be treated on an hourly basis of more
than four times the weight of suspending medium
employed and more preferably, not more than
twice the weight of the suspending medium.
Excellent results are obtained when not more than
equal quantities of material to be treated, upon

passed through the suspend-
ing medium. : ) ‘

It will be recognized that the contact time be-
tween the material to be treated and the reagent
is determined both by the thickness of the layer
of reagent employed and by the rate at which the
material to be treated is passed through the re-
agent. ' L

The method employed for introducing the ma-
terial to be refined into the refining agent also
has some influence upon the extent to which the
unsaturated hydrocarbon or unsaturated hydro-
carbon fraction is refined. In general, it may be
said that a fine stream or jet of the liquid or gase-
ous materia] to be refined is desired. ‘This may
be accomplished by introducing the material to
be treated into the reagent by means of suitable
orifices, jets, nozzles, or other subdividing means.
Porous objects or materials also may be employed
for this purpose, such as porous ceramic or glass
diffusing blocks or units. - . . ’

As the refining agent may show some tendency
to settle out in the bottom of the treating vessel
or unit, the jets or nozzles by means of which the
material to be treated is introduced into the unit




4

may be so arranged as to prevent any undue set-
tling of this material. In vertical vessels, this
may be accomplished by locating these units in
such & way as.to impinge the inlet stream or
streams upon the bottom of the treating vessel.
The inlet jets also may be arranged tangentially
to impart a swirling or circular motlon to the
treating reagent, if desired. Another method
comprises locating the inlet jet or jets directly in
the bottom of the reactor, or tangentially in the
sides of the reactor, or both, to prevent any set-
tling in the bottom of the reacting vessel and/or.
to impart any desired circular or other motion to
the treating medium.

Any desired combination of these methods also
may be employed, such as the use of a jet or jets
directly impinging upon the bottom of the re-
actor in conjunction with the use of a tangential
jet or jets to prevent the active agent from set-
tiing out and depositing on the walls of the reactor
and/or to maintain the reaction medium in any
desired state of agitation.

The reaction medium also may be maintained
in tpe desired degree of agitation by the use of
suitable stirring or mixing devices, or by the use
of circulating pumps, or by a combination of
these methods, or otherwise. One or more of
these methods also may be used in conjunction
with one or more of the methods discussed pre-
viously to maintein the system in the desired de-
gree of dispersion.

1t should be pointed out, however, that the
use of such agitation methods s not required in
most cases. Thus, excellent results have been se-
cured by conducting the refining operations in &
tower, the material to be treated being introduced
into the bottom of the tower by means of a small
_orifice. 'The passage of the fraction being treated
in the gaseous state upward through the column
was found to maintain the system in the desired
degree of agitation.

The refining agent, particularly when finely
divided sodium is employed for this - purpose,
usually acts both as & reactant and as a polymer-
izing agen{ for the removal of undesired im-
purities. Thus, in the case of light oil butadiene
fractions containing monovinylacetylene, other
acetylenes, aldehydes, and other oxygenated im-
purities, the sodium will react with at least a por-
tion of the monovinylacetylene present to form
sodium monovinylacetylide, and may react with
certain of the oxygenated derivatives to form cor-
responding derivatives. At least a portion of the
acetylenic hydrocarbons present also are poly-
merized to form polymers, or copolymers with
other unsaturated hydrocarbons present, which
frequently ‘are insoluble in nature. Certain of
the oxygenated derivatives, such as aldehydes,’
also may be polymerized to form polymers which
may be insoluble in type.

As a result, the refining of butadiene {ractions
with a suspension of finely divided sodium is
characterized by the gradual accumulation of in-

soluble polymers in the refining medium. This 65

may be removed in any desired manner, such as
by filtration, which may be carried out continu-
ously during the refining operation, or may he
carried out in & batchwise manner after the ter-
mination of the refining step. .
As the removal of the insoluble polymers also
is attended by some loss of refining agent, even
when the latter is in a very fine state of sub-
_division,; it is advisable in many cases to continue
- the refining operations until the refining agent
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] " .
has been largely or completely exhausted before
filtering. .

The solid or semi-solid flltered products may
be treated to recover any desired materials
or they may be disposed of in any suitable man-
ner. Thus, any unchanged refining agent, such
as sodium, may be recovered by melting and co-
alescing operations, or by amalgamation with
mercury, or otherwise. Certain of the reaction
products, such as sodium monovinyl acetylide
and/or other metallic acetylides, may be decom-
posed with water to regenerate the correspond-
ing acids or they may be reacted with carbon
dioxide to form unsaturated acids, or otherwise.

A convenient method for the disposal of the in-
soluble - polymers comprises'treatment with car-
bon dioxide, suitably in the presence of traces
of moisture, followed by filtration.

As the cost of the treating process is largely &
function of the quantity of the reactive agent em-
ployed in the refining operations, the efficient
utilization of such agent is of considerable im-
portance. A desirable method for insuring op-
timum utilization of the treating agent is to carry
out the operations in a continuous countercurrent
manner, the reagent moving through the system
in a manner countercurrent to that of the ma-
terial to be treated. ‘ :

This may be illustrated by means of a con-
sideration of a simple continuous countercurrent
system comprising two treating towers or vessels.
The material to be treated is passed into the first
tower, which contains a partially exhausted re-
agent. This serves to remove a substantial por-
tion of the impurities present, after which the
partially refined material passes into the sec-
ond tower, which contains & fresh, or more highly
concentrated, reagent. This serves to remove the
impurities present to the desired extent. The
process is continued until the reagent in the first
tower is almost, or completely, exhausted, after
which it is discarded and the partially exhausted
reagent from the second column substituted for it.
Fresh reagent then is added to the second column.

Tn this manner the material to be treated and
the treating agent pass through the system
countercurrent to each other, the first continu-
ously and the second in a discontinuous manner.

This may be modified such as by the continuous
addition of fresh reagent to the second tower, the
continuous transfer of partially exhausted reagent
to the first tower, and the continuous withdrawal
of more completely exhausted, or exhausted, re-
agent from the first tower. - A completely continu-.
ous countercurrent- treating system thus 1is
achieved. ' ) -

Any desired modification of these methods may
‘be employed, and any number of treating towers
or units may be used. It will be observed that in
each of the cases discussed, the incoming material
to be refined is contacted with partially exhausted
reagent (maximum concentration of impurities—
minimum concentration of reagent), while the
outgoing material to be refined is contacted with
fresh or more highly concentrated reagent (mini-
mum concentration of impurities—maximum
concentration of reagent). Thus the two objec-
tives to be sought, namely, practically complete,
or complete, utilization of the reagent and sub-
stantisl, or practically complete, removal of im-
purities from the material to be refined, are
achieved. . . S Lo -

_ As the limiting factor affecting the utilization
of the reagent is the proportion ‘of insoluble poly-
mers and/or residues which can be contained
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therein wlthout seriously impairlng its flowing
properties, or the passage of the gaseous material

to.be treated therethrough, it frequently happens

that the quantity of insoluble material present is
insufficient to interfere seriously with the opera-
tion -of the process when the refining agent
present has been almost completely exhausted.
In this case, the operation of the unit may be con-
tinued by the addition thereto of an-additional
quantity of the refining agent, and this. process
may be continued until the concentration of in-
soluble material in the reagent renders it too

- viscous to be used further in the process in a sat-

isfactory manner. -

In this connection, it is well to point out that
the insoluble products formed during the reaction
have a tendency to stabilize the sodium suspen-
sion and act to reduce the rate of settling of the
finely divided sodium in certain cases. As this is
desirable, the incomplete removal of insoluble
products from the reagent may be indicated, or
even the addition of a certain quantity of such
materials to g fresh reagent.

Soluble polymers also usually are formed in
small amounts during the refining operations. As
certain of these soluble and/or liquid polymers are
converted on prolonged contact with the refining
agent to viscous and/or insoluble products, their
removal from the suspending medium, suitably at
the end of a refining cycle and prior to the re-

turn of the suspending agent {o the system, may "

be indicated. On the other hand, certain of these
soluble polymers are sufficiently stable to act as
a suspending medium for the refining agent.

The process may he more completely illustrated
by means of the following examples.

Ezxample 1

A 50% light oil butadiene fraction containing
1.1% acetylenes and 0.05% aldehydes, was passed
continuously in the gaseous state into a Xylene
suspension of finely divided sodium centained ina
2’’ column at a temperature of 50° C, and atmos-
bheric pressure.. The finely divided sodium was

prepared by agitation of molten sodium under the -

surface of Xylene by means of a turbo-mixer, fol-
lowed by cooling with continuous agitation. Un-
der the operating conditions employed, the actual
refining medium comprised a 10% sodium suspen-
sion in a suspending medium containing 89%
The height
of refining reagent employed was 5% feet.

The refining operation was continued for a pe-
riod of 30 hours, the butadiene fraction being
charged at the rate of approximately 900 grams
Per hour. At the end of this period the apparent
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divided sodium employed was 130 grams repre-
senting a 7% suspension in the indicated sus-
pending medium. )
. The run was continued. for a total of 31 hours -
at an average charging rate of 838 grams per.
hour, the total quantity of butadiene fraction
charged being 24,319 grams,

The refined butadiene fraction contained only
0.023% acetylenes and 0.00% aldehydes. The
quantity of soluble polymers produced was 29
grams, or approximately 0.1% by weight of the
total fraction refined.

The impurities present, particularly the acet-
ylenes and the aldehydes were converted both
to sodium derivatives and to insoluble polymers.
Of the 130 grams of sodium charged to the unit,
31 grams were recovered in unchanged form,

Only small quantities of the butadiene fraction
treated was lost -during the treating process in
the form of polymers, and otherwise.

In the specification and in the claims, the fol-
lowing terms have the indicated meanings."

The term “a metal of group Ie¢ and group IIa
of the periodic system” is intended to include
lithium, sodium, potassium, rubidium, caesium,
barium, strontium, and calcium, as Well as active
alloys or compounds containing one or more of
such metals as an essential ingredient.

The term “finely divided” is intended to mean
a material reduced to such-a state of fineness that
the preponderating part is composed of particles
having & diameter of less than 0.05’’, as well as
materials in the colioidal or dissolved form,

While reagents and procedures of a particular
nature have been specifically described, it is to be
understood that these are given by way of illus-
tration, Therefore, changes, omissions, additions,
substitutions, and/or modifications may be made '
within the scope of the claims without departing
from the spirit of the invention, which is intended

to be limited only as required by the prior art.

I claim:

1, A process for reﬁmng diolefini¢ hydrocarbon
material contaminated with impurity including
acetylenic material comprising passing said con-
taminated hydrocarbon material at a tempera-
ture below 100° C. through a dispersion of a
finely divided metal selected from the group con-
sisting of metals of group Ie and group Il¢ of the
periodic system, said dispersion being at least one
foot in thickness in the direction of flow of said

- contaminated hydrocarbon material and contain-

65

concentration of unchanged sodium in the total

fraction) was 3% %.

The refined butadiene fraction obtained con-
tained only 0.002% acetylenes and less than
0.001% aldehydes. Only small quantities of the
butadiene was lost in the form of soluble poly-
mers, and otherwise,

Ezample 2

A 56% light oil butadiene fraction containing
1.0% acetylenes and 0.04% aldehydes, was passed
continuously into the bottom of a 2’* steel col-

" suspending medium (89% xylene—11% buf.adiene

60

ing less than 30% by weight of said finely divided
metal, maintaining the concentration of said di-
olefinic hydrocarbon material in the reaction zone
less than 80% by weight of the total material -
present, while maintaining the rate of flow per
hour of said contaminated hydrocarbon material
through said dispersion at less than four times the
weight of dispersion medium employed, and re-
moviug said diolefini¢c hydrocarbon material less
contaminated with impurity including acetylenic -
material from said reaction zone sufficiently rap-

. idly to prevent a large loss of said diclefinic hy-

' 85

umn containing a xylene suspension of very finely

divided sodium at a temperature of 50° C. and &
pressure of 50 pounds per square inch, gauge. |
Under the operating conditions employed, the

70

actual suspending medium was a mixture of 433

grams (24%) of xylene and 1367 grams (76%)
of the butadiene fraction, The quantity of finely

less than 20% !

drocarbon. material due to the polymerization
thereof.

2. A process for refining a diolefine contained
in admixture with impurity including acetylenic
material in a light oil diolefine fraction which
comprises continuously passing said fraction at
a temperature below 80° C. through & dispersion
of a finely divided metal selected from the group
consisting of metals of group Ia and group Ie
of the periodic system, said dispersion containing
by weight thereof of said finely
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divided metal and being at least two feet in
thickness in the direction of flow of said ad-
mixture, maintaining the concentration of said
diolefine in the reaction zone less than 70% by
weight of the total material present, while main-
taining a rate of flow per hour of said fraction
through said dispersion of less than twice the
weight of dispdrsion medium employed, and con-
tinuously removing said diolefine fraction less
contaminated with impurity including acetylenic
material from said reaction zone sufficiently rap-
idly to prevent & large loss of said diolefine due
to polymerization thereof.

3. A process for the recovery of buta.dlene from
a mixture confaining the same and containing
impurity including acetylenic material which
.comprises continuously passing sald mixture at
a temperature below 80° C. through a dispersion
of a finely divided metal selected from the group
consisting of metals of group Iz and group Il
of the periodic system, said dispersion containing
less than 20% by weight thereof of said finely
divided metal and being at least two feet in thick-
ness “in the direction of flow of said mixture,
maintaining the concentration of said butadiene
in the reaction zone less than 70% by weight of
the total material present, while maintaining &
rate of flow per hour of said mixture through
said dispersion of less than twice the weight of
dispersion medium employed, and continuously
removing said butadiene less contaminated with
impurity including acetylenic material from said
reaction zone sufficlently rapidly to prevent a
large loss of said butadiene due to polymerization
thereof. .

4, A process for the recovery of a diolefine from
.a mixture containing the same and containing
impurity including acetylenic material which
comprises continuously passing said mixture in
vapor phase under temperature conditions below
100° C. through & dispersion of a finely divided
- metal selected from the group consisting of metals
of group Ia and group Ila of the periodic system,
said dispersion containing less than 30% by
weight thereof of said finely divided metal and
being at least one foot in thickness in the direc-
tion of flow of said mixture, maintaining the
concentration of said diolefine in the reaction
zone less than 80% by weight of the total mate-
rial present, while maintaining the rate of flow

10

15

20

S0

35

40

45

50

per hour of said mixture through said dispersion -

at less than four times the weight of dispersion
" medium employed, and continuously removing
said diolefine less contaminated with impurity
including acetylenic material from said reaction
zone sufficiently rapidly to prevent a large loss
of said diolefine due to polymerization thereof.

5. A process for the recovery of butadiene from
a mixture containing the same and contalning
impurity  including acetylenic material which
comprises continuously passing said mixture in
-vapor phase under temperature conditions below
80° C. through a dispersion of a finely divided

2,398,310

in vapor phase less contaminated with impurity
includirg acetylenic material from said reaction
zone sufficiently rapidly to prevent a large loss
of said butadiene due to polymerization thereof,

6. A process for the purification of butadiene
contained in admixture with impurity including
acetylenic material which comprises continuously
passing said admixture in vapor phase at & tem-
perature below 80° C. through a reaction zone
containing a dispersion of finely divided alkali
metal, said dispersion containing less than 20%
by weight thereof of said finely divided alkali
metal and being at least two feet in thickness in
the direction of flow of said admixture, main-
taining the concentration of said butadiene in
said reaction Zone less than 70% hy weight of
the total material present, while maintaining a
rate of flow per hour of said admixture through
said dispersion of less than twice the weight of
dispersion medium employed, and continuously
removing butadiene in vapor phase less contami-
nated with impurity including acetylenic mate.
rial from saild reaction zone. sufficiently rapidly
to prevent a large loss of said butadiene due to
polymerization thereof.

7. A process for the purification of butadiene
contained in admixture with impurity includ-
ing acetylenic material which comprises continu-
ously passing said admixture in vapor phase at
& temperature below 100° C. through & dispersion
of finely divided sodium, said dispersion being
at least one foot in thickness in the direction of
flow of said admixture and containing less than
30% by weight thereof of said finely divided so0-
dium, maintaining the concentration of said buta-
diene in the reaction zone less than 80% by weight
of the total material present while maintaining
the rate of flow per hour of said admixture
through said dispersion at less than four times
the weight of dispersion medium employed, and
continuously removing butadiene in vapor phase
less contaminated with said impurity including
acetylenic material from said reaction zone sufi-
ciently rapidly to prevent a large loss of said
butadiene due to polymerization thereof.

8. A process for the recovery of butadiene from
& mixture containing the same and containing
impurity including acetylenic material which
comprises continuously passing said mixture in
vapor phase at a temperature below 100° C.
through a reaction zone containing & dispersion
of finely divided sodium at least the majority of
the particles of which have a diameter of not

. more than 0.05 inches, said dispersion containing
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metal selected from the group consisting of met- -

als of group Ie and group Ile of the perfodic
system, said dispersion containing less than 20%
by weight thereof of said finely divided metal and
being af least two feet in thickness in the direc-
. tion of flow of said mixture, maintaining the
- concentration of butadiene in the reaction zone
less than 70% by welght of the total material
present, while maintaining a rate of flow per
hour of said mixture through said dispersion of
less than twice the weight of dispersion medium
employed, and continuously removing butadiene
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less than 30% by weight thereof of said finely
divided sodium and heing at least one foot in
thickness in the direction of flow of sald mixture,
majintaining the concentration of said butadiene
in said reaction zone less than 80% by weight of
the total material present, while maintaining &
rate of flow per hour of said mixture through
sald dispersion of less than four times the weight
of dispersion medium employed, and continuously
removing butadiene in vapor phase and less con-
taminated with said impurity including acetylenic

-material from said reaction zone sufficiently rap-

idly to prevent a large loss of said butadiene due
to polymerization thereof,

9. A process for the purification of a light oﬂ-
butadiene fraction containing butadiene together-

. with impurity at least a portion of which is in
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the form of acetylenic material which comprises
confinuously passing said fraction in vapor phase
at a temperature below 80° C. upwardly through
& reaction zone containing & dispersion of finely
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divided sodium at least the majority of the par-
ticles of which have a diameter of not more than

0.03 inches, said dispersion containing less than

20% by weight thereof of said finely divided so-
dium and being at least two feet in thickness in
the direction of flow of said fraction, maintaining
the concentration of said butadiene in said reac-

tion zone less than 70% by weight of the total -

material present,  while maintaining a rate of

flow per hour of said fraction through said dis-
persion of less than twice the weight of dispersion -
medium employed, and continuously removing
said fraction in vapor phase from the top of said
reaction zone less contaminated with impurity
including acetylenic material sufficiently rapidly
to prevent a large loss of said butadiene due to
polymerization thereof.
‘ FRANK J, SODAY.




