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60 %v of propyne and propadiene combined can be dis- tilled at temperatures
in the range of from -10 to [err], This invention relates to a process for
the prepara-    preferablyof from 20 to [err] , and pressures in the range
tion of methacrylate esters, wherein a propyne stream is  of from 2 to 20
barabs, preferably from 3 to 12 barabs. isolated from a mixture of
[err]-hydrocarbons essentially  5  In handling streams of hazardous
products as pro- consisting of propane, propene, propyne, propadiene  pyne
and propadiene, it is required that temperatures and minor amounts of lower
and/or higher carbon impu-  and pressures are contained within safe limits.
Accord- rities, and said propyne stream is fed to a carbonylation  ingly,
it is an advantage of the invention that the distilla- unit and contacted
therein with carbon monoxide and an  tion is effected on the
[err]-hydrocarbon mixture containing alcohol in the presence of a
carbonylation catalyst to  10 the [err] components diluted with propane and
propene. form an alkyl methacrylate.                       It is preferred
that the distillation is effected at molar con- Such a process, as
described in EP-A-392 601,  centrations of propyne and propadiene together
below makes an economic use of readily available propyne-  50% in the
entire space of the distillation apparatus. containing side-streams from
large scale industrial oper-  In a continuous mode of the present process
the pro- ations in the energy or petrochemical sector, and advan- 15
padiene component upon separation is isomerized to its tageously avoids the
generation of large quantities of  equilibrium mixture with propyne, which
is recycled and waste materials, such as sulphuric acid, ammonium
conveniently combined with the incoming [err]-hydrocar- bisulphate and
toxic HCN.                         bons feed for extracting additional
propyne therefrom. It These propyne-containing side streams will further
is also possible to add extraneous and incidental sources contain
propadiene, propane and propene as major con- 20 of propyne and/or
propadiene to the [err]-hydrocarbons stituents, of which propadiene can be
used in the prep-  feed used in the process. In such cases the content of
aration of the methacrylate, as it is readily isomerised to  [err]
components in the [err]-hydrocarbons mixture for propyne. A convenient
method for selective extraction of  distillation may become higher, so that
concentrations in propyne from such economic side streams is also   the
distillation apparatus may exceed 50 %mol. described in EP-A-392 601, and
includes isomerization  25  According to a preferred embodiment of the
inven- of the separated propadiene into propyne for recycling  tion this
problem is overcome by diluting the feed to the and enhanced utilisation of
the [err]-components.    distillation apparatus with an inert diluent
having a vola- In practice, however, problems were encountered as  tility
equal to or higher than the volatility of propyne. Very rapid deactivation
of the carbonylation catalyst was  suitably, this inert diluent is
constituted by propane observed, even when the propyne feed was carefully
30 and/or propene, most suitably their mixture as obtained freed from any
propadiene known to be a poison for the  after extraction of the C31-14
components from the original carbonylation catalyst. A further problem was
raised by  [err]-hydrocarbons feed. This is readily effected by recy- the
occurrence of severe fouling of the isomerization and  cling a part of this
stream leaving the extraction unit to extraction units.
the distillation apparatus. On a volume basis, from 20 to Minor components
contained in the propyne-con- 35 70%, preferably from 30 to 60%, most
preferably from 40 taining side streams used appeared to include hydrocar-
to 55%, of the propane/propene stream leaving the bons having four or more
carbon atoms, such as    extraction unit can be recycled to the
distillation appara- butadiene, butenes, butynes, pentadienes and pen-
tus. tynes. As these higher carbon components are present  The
[err]-hydrocarbons feed for the present process rather at the impurity
level, it would be expected that they 40 may be derived from any fossil
carbon processing oper- can readily be removed in the subsequent selective
pro-  ation, such as refinery operations. Refinery operations pyne
extraction or during the final work up of the meth-  particularly envisaged
for supplying propyne-containing acrylate ester product, either as such or
as their  [err]-mixtures, include ethene crackers, i.e. a type of
conversion product, for example 1 -butyne having been  cracker in which
ethene is prepared from hydrocarbon converted into a 2-ethylpropenoate.
45  fractions such as naphtha, gas oil, LPG (preferably isob- It was found
that the presence of the minor amounts  utane) or ethane by thermal
cracking; catalytic crackers, of higher carbon impurities in a mixture of
[err]-hydrocar-    i.e. a type of cracker in which hydrocarbons produced by
bons used in the above-described preparation of meth-    the catalytic
cracking of hydrocarbon fractions such as acrylate esters, presents
problems much more serious  heavy gas oil or vacuum distillates; and
LPG-dehydro- than could be expected on the basis of their molar pro- 50
genation processes, i.e. a type of process in which pro- portion in the
feed alone.                        pane is converted into propene, either
thermally or For overcoming the above-indicated problems, it is
catalytically. Such processes provide, amongst others, a now proposed that
the mixture of [err]-hydrocarbons is  [err]-stream consisting mainly of
[err]-hydrocarbons, in par- subjectedto purification for essentially
complete removal    ticular propane, propene, propyne and propadiene. The
of hydrocarbon components having four or more carbon  55  refinery
operation may be based on any carbon source, atoms.
such as coal, crude or natural gas. 



Conveniently, this purification is effected by distilla-  Methods for
isolating propyne from [err]-mixtures are tion. Mixtures of
[err]-hydrocarbons of typical composition  known, and, for example,
described in EP-A-392 601. available for the present process and comprising
up to  For example, the concentration of propyne and propadi- 2    3
EP 0 539 628 B1                  4 ene may be increased by selective
scrubbing with a sol-    catalyst. A preferred group of catalysts is
disclosed in vent, suitably being carried out in a column under
EP-A-186228, EP-A-271144 and EP-A-386833, and elevated pressure (2-20,
preferably 6-12 bar) using  includes catalysts comprising a palladium
compound, a countercurrent flows of an organic solvent and the [err]-
ligand (e.g. a monodentate or bidentate phosphine) and mixture (e g. the
bottom effluent of a propane/propene 5  an anion of a weakly or
non-coordinating acid. Specific splitter), so that typically a stream
consisting essentially  examples of such catalysts include combinations of
(a) of propane and propene (and < 0.2% of propyne/propa-  palladium
acetate, (b) triphenylphosphine, diphenyl-2- diene) is removed as the
overhead fraction. From this  pyridylphosphine, or
diphenyl-(6-methyl-2-pyridyl)phos- overhead fraction preferably a stream is
split for recycle  phine, and (c) p-toluenesulphonic acid or
trifluoroacetic to and dilution of the distillation of the
[err]-hydrocarbons  10 add. feed, and the remainder is forwarded for
further use or  The alcohol reacted in the carbonylation step of the
processing, usually to the refinery from which the feed  present process
can be any hydroxy-substituted hydro- of the present process was drawn off.
The solvent which  carbon, which may or may not carry further substituents.
absorbs propyne and, at the elevated pressure     The alcohol is preferably
an alkanol having up to 20, employed, also propadiene, suitably comprises a
polar 15 more preferably 1 to 4 carbon atoms. Examples of alco- organic
solvent, such as an amide, e.g. dimethylforma-  hols are methanol, ethanol,
propanol, isopropanol, n- mide, dimethylacetamide or N-methylpyrrolidone, a
butanol, isobutanol, andtert-butanol. Most preferablythe nitrile, a
sulphone, such as sulfolane, or a mixture  alkanol is methanol, thus giving
methyl methacrylate as thereof.
the product. As propadiene tends to poison catalysts in the car- 20  The
carbon monoxide reacted in the carbonylation bonylation of propyne and an
alcohol, it is selectively  step of the present process, can be derived
from any removed, for instance by chemical means, such as by  source, and
is preferably used in substantiallypure form. isomerization, and/or by
physical means such as by dis-  Minor amounts of inerts or hydrogen maybe
present, but tillation, preferably extractive distillation. Preferably, the
increase the need for bleed streams and purification of propadiene is
removed by physical means, and subse- 25 the end product, and therefore
decrease the total yield quently subjected to isomerization for partial
conversion  of the present process, if present at too high concentra- into
propyne and recycled. It will be appreciated that in    tion. this way all
of the propyne and propadiene in the original  The reaction between
propyne, the alcohol and car- [err]-mixture can in principle be isolated as
propyne and  bon monoxide is preferably effected at a temperature in used
in the carbonylation reaction.           30 the range of from 20 to [err] ,
more preferably 20 to 80 Extractive distillation is a well known method, in
C, and at a pressure in the range of from 5 to 70 bar. which the mixture of
propyne and propadiene is dis-  Though a separate solvent may be used, for
ease of puri- solved in a polar organic solvent, or available as such a
fication it is preferably absent, since the alcohol precur- solution, and
propadiene is removed as a gas (e.g. by  sor and methacrylate ester product
constitute suitable stripping) leaving propyne dissolved in the solvent.
Suit- 35 liquid vehicles for the carbonylation reaction. able solvents are
the same as mentioned hereinabove.  The reactants are preferably fed to the
process in The isometization of propadiene into propyne is well
substantial accordance with the reaction stoichiometry, known in the art,
and may conveniently be effected in the  i.e. in substantially equimolar
amounts apart from any liquid or gas phase at a temperature in the range of
from  recycle streams. The catalyst system is suitably applied -30 to
[err], preferably 0 to [err] , and a pressure in 40 at a concentration
corresponding to its activity, for exam- the range of from 0.1 to 100 bar,
preferably 1 to 20 bar,    ple, to produce 25 kg or more of methyl
methacrylate per in the presence of an isomerization catalyst, for example
gram of palladium per hour. a catalyst comprising an alkali metal or alkali
metal oxide  The design and operation of the carbonylation unit deposited
on alumina, or another isomerization catalyst  and further work up
equipment is within the skills of a as described in Kirk-Othmer's
Encyclopaedia of Chemi- 45  chemical technologist, and does not require
further cal Technology, 2nd ed., Volume Supplement (1971),    explanation.
pages 547 to 556, and in US-A-3671605.               The invention will be
further illustrated by the draw- After selective removal of propadiene,
substantially    ings. Herein, Fig. 1 shows a flow scheme of a preferred
pure propyne can be isolated from the remaining solu-  embodiment of the
process of the invention, wherein the 



tion, for example by stripping or flashing. The molar con- 50
[err]-hydrocarbons feed is distilled in the presence of a centration in the
propyne stream obtained lies above
diluentstreamofpropaneandpropenedrawnfromapro- 80% preferably above 90%,
and most preferably above  pyne/propadiene absorption column, and Fig. 2
shows 99%. It is desirable that the molar ratio of propyne to pro-
graphically the effect of dilution on the combined pro- padiene in the
propyne stream is above 100, preferably  pyne/propadiene molar
concentration at the individual above 1000, and most preferably above 5000.
55 trays of a distillation column. The carbonylation catalyst used in the
process    In Fig. 1, a typical [err]-hydrocarbons mixture drawn according
to the invention may be any catalyst having  from an ethene cracker and
comprising 29.6 %mol of activity for the carbonylation of propyne. It is
preferably  propyne, 19.9 %mol of propadiene, 32.2 %mol of pro- a Group
VIII metal catalyst, more preferably a palladium  pane and 14.8 %mol of
propene, besides minor amounts 3    5               EP 0 539 628 B1
6 of impurities such as butadiene, butenes, butynes,  2. The process as
claimed in claim 1, wherein said mix- pentenes, pentynes and pentadienes is
fed through line  ture of C3-hydrocarbons is drawn off from a fossil 1 to a
distillation column operated for example at a pres-  carbon processing
operation. sure of 9 barabs and a temperature of 23 - [err]. The bottoms of
this column comprises the hydrocarbons hav- 5  3. The process as claimed in
claim 2, wherein said mix- ing four or more carbon atoms and is removed
through  ture of C3-hydrocarbons is drawn off from an ethene 3 for further
processing or disposal. Through line 4 an  cracker, a catalytic cracker or
an LPG-dehydrogen- overhead stream comprising the purified feed is for-
ation process. warded to absorption unit 5, wherein propyne and pro-
padiene are selectively absorbed into a suitable solvent 10 4. The process
as claimed in any one or more of claims such as dimethylformamide, and the
loaded solution is  1-3, wherein butadiene, butenes and/or butynes are
forwarded through line 6 to a first desorption column 7.  removed from the
[err]-hydrocarbon mixture. The gaseous remainder of the feed depleted of
propyne and propadiene and mainly consisting of propane and  5. The process
as claimed in anyone or more of claims propene, Is condensed and drawn off
through line 8 for 15    1-4, wherein the hydrocarbon components having
further processing. From line 8, a recycle stream 9 is split  four or more
carbon atoms are removed by distilla- at junction 10, and sent to line 1
for combination with the  tion of the mixture of [err]-hydrocarbons. fresh
feed. Propadiene desorbed in the first desorption column 7 is sent through
line 11 to an isomerization unit    6. The process as claimed in claim 5,
wherein the dis- 12, wherein it is isomerized to its equilibrium mixture
with 20    tillation is effected at temperatures of from -10 to 100
propyne, which is recycled through line 13 to the fresh  [err] and
pressures of from 2 to 20 barabs. feed in line 1. The propyne loaded
absorption liquid is sent through 14 to a second desorption column 15,  7.
The process as claimed in claim 5 or 6, wherein the wherein propyne is
desorbed. The desorbed solvent is  distillation of the mixture of
[err]-hydrocarbons is recycled to the absorption column 5 through line 16.
The 25  effected at molar concentrations of propyne and pro- propyne
obtained overhead column 15 is sent through  padiene together below 50% in
the entire space of line 17 to a carbonylation unit 18, in which further
reac-  the distillation apparatus. tants such as carbon monoxide, alcohol,
and catalyst are introduced through line 19. The methacrylate ester prod-
8. The process as claimed in claim 7, wherein the feed uct is collected
through line 20.             30    to the distillation apparatus is diluted
with an inert Fig. 2 demonstrates the effect of dilution on the [err]-
diluent having a volatility equal or higher than the hydrocarbons feed with
added isomerized propadiene,  volatility of propyne. in a distillation
column of 30 trays having tray No. 1 at its top and tray No. 30 at its
bottom. The feed is introduced  9. The process as claimed in claim 8,
wherein the dilu- at tray No. 25. After reaching steady state conditions
and  35    ent is a mixture of propane and propene. without dilution, the
concentration of combined propyne and propadiene (MAPD) in the gas phase on
most of the  10. The process as claimed in any or more of claims 1- trays
is above 50 %mol, whereas dilution with a 45 %v  9, wherein the distilled
mixture of [err]-hydrocarbons bleed stream from the propane/propene
overheads of   is subjected to extraction of propyne and propadi- the
absorption column decreases the maximum MAPD  40    ene, the extract is
stripped of propadiene, and pro- concentration to below 45 %mol.
pyne is isolated from the propadiene-depleted extract. 



Claims 11. Theprocessas claimed inanyoneormoreof daims 1. A process for the
preparation of methacrylate esters, 45  1-10, wherein the alcohol is an
alkanol having 14 wherein a propyne stream is isolated from a mixture
carbon atoms. of [err]-hydrocarbons essentially consisting of pro- pane,
propene, propyne, propadiene and minor  PatentansprOche amounts of lower or
higher carbon impurities, and said propyne stream is fed to a carbonylation
unit 50 1. Verfahren zur Herstellung von Methacrylsaure- and contacted
therein with carbon monoxide and an  estern, wobei ein Propinstrom aus
einem C3-Koh- alcohol in the presence of a carbonylation catalyst
lenwasserstoffgemisch, das im wesentlichen aus to form an alkyl
methacrylate, characterized in that  Propan, Propen, Propin, Propadien und
geringen the mixture of [err]-hydrocarbons is subjected to puri-  Mengen an
Verunreinigungen mit niedrigerem oder fication for essentially complete
removal of hydro- 55  hoherem Kohlenstoffgehaltbesteht, isoliertwird und
carbon components having four or more carbon     dieser Propinstrom einer
Carbonylierungsanlage atoms.
zugefGhrt und dort mit Kohlenmonoxid und einem Alkohol in Gegenwart eines
Carbonylierungskata- lysators kontaktiert wird, wobei ein Alkylmethacrylat
4    of impurities such as butadiene, butenes, butynes,  2. Theprocessas
claimed in claim 1,whereinsaid mix- pentenes, pentynes and pentadienes is
fed through line  ture of [err]-hydrocarbons is drawn off from a fossil 1
to a distillation column operated for example at a pres-  carbon processing
operation. sure of 9 barabs and a temperature of 23 - [err] . The bottoms
of this column comprises the hydrocarbons hav- 5  3. The process as claimed
in claim 2, wherein said mix- ing four or more carbon atoms and is removed
through  ture of [err]-hydrocarbons is drawn off from an ethene 3 for
further processing or disposal. Through line 4 an  cracker, a catalytic
cracker or an LPG-dehydrogen- overhead stream comprising the purified feed
is for-  ation process. warded to absorption unit 5, wherein propyne and
pro- padiene are selectively absorbed into a suitable solvent 10 4. The
process as claimed in anyone or more of claims such as dimethylformamide,
and the loaded solution is  1-3, wherein butadiene, butenes and/or butynes
are forwarded through line 6 to a first desorption column 7.  removed from
the C3-hydrocarbon mixture. The gaseous remainder of the feed depleted of
propyne and propadiene and mainly consisting of propane and  5. The process
as claimed in anyone or more of claims propene, is condensed and drawn off
through line 8 for 15  1-4, wherein the hydrocarbon components having
further processing. From line 8, a recycle stream 9 is split  four or more
carbon atoms are removed by distilla- at junction 10, and sent to line 1
for combination with the  tion of the mixture of C3-hydrocarbons. fresh
feed. Propadiene desorbed in the first desorption column 7 is sent through
line 11 to an isomerization unit    6. The process as claimed in claim 5,
wherein the dis- 12, wherein it is isomerized to its equilibrium mixture
with 20    tillation is effected at temperatures of from -10 to 100
propyne, which is recycled through line 13 to the fresh  [err] and
pressures of from 2 to 20 barabs. feed in line 1. The propyne loaded
absorption liquid is sent through 14 to a second desorption column 15,  7.
The process as claimed in claim 5 or6, wherein the wherein propyne is
desorbed. The desorbed solvent is  distillation of the mixture of
[err]-hydrocarbons is recycled to the absorption column 5 through line 16.
The 25  effected at molar concentrations of propyne and pro- propyne
obtained overhead column 15 is sent through  padiene together below 50% in
the entire space of line 17 to a carbonylation unit 18, in which further
reac-  the distillation apparatus. tants such as carbon monoxide, alcohol,
and catalyst are introduced through line 19. The methacrylate ester prod-
8. The process as claimed in claim 7, wherein the feed uct is collected
through line 20.             30    to the distillation apparatus is diluted
with an inert Fig. 2 demonstrates the effect of dilution on the [err]-
diluent having a volatility equal or higher than the hydrocarbons feed with
added isomerized propadiene,  volatility of propyne. in a distillation
column of 30 trays having tray No. 1 at its top and tray No. 30 at its
bottom. The feed is introduced  9. The process as claimed in claim 8,
wherein the dilu- at tray No. 25. After reaching steady state conditions
and  35  ent is a mixture of propane and propene. without dilution, the
concentration of combined propyne 



and propadiene (MAPD) in the gas phase on most of the  10. The process as
claimed in any or more of claims 1- trays is above 50 %mol, whereas
dilution with a 45 %v  9, wherein the distilled mixture of C3-hydrocarbons
bleed stream from the propane/propene overheads of   is subjected to
extraction of propyne and propadi- the absorption column decreases the
maximum MAPD  40  ene, the extract is stripped of propadiene, and pro-
concentration to below 45 %mol.                      pyne is isolated from
the propadiene-depleted extract. Claims 11. The process as claimed in
anyone or moreof claims 1. Aprocessforthepreparationofmethacrylateesters,
45  1-10, wherein the alcohol Is an alkanol having 1-4 wherein a propyne
stream is isolated from a mixture  carbon atoms. of [err]-hydrocarbons
essentially consisting of pro- pane, propene, propyne, propadiene and minor
Patentansprfiche amounts of lower or higher carbon impurities, and said
propyne stream is fed to a carbonylation unit 50  1. Verfahren zur
Herstellung von Methacrylsaure- and contacted therein with carbon monoxide
and an  estern, wobei ein Propinstrom aus einem C3-Koh- alcohol in the
presence of a carbonylation catalyst  lenwasserstoffgemisch, das im
wesentlichen aus to form an alkyl methacrylate, characterized in that
Propan. Propen, Propin, Propadien und geringen the mixture of
[err]-hydrocarbons is subjected to puri-  Mengen an Verunreinigungen mit
niedrigerem oder fication for essentially complete removal of hydro- 55
hoheren Kohlenstoffgehaltbesteht, isoliertwird und carbon components having
four or more carbon      dieser Propinstrom einer Carbonylierungsanlage
atoms.                                            zugeffhrt und dort mit
Kohlenmonoxid und einem Alkohol in Gegenwart eines Carbonylierungskata-
lysators kontaktiert wird, wobei ein Alkylmethacrylat 4    7
EP 0 539 628B1 SI                      1 llHl  lI l   11 n  III entsteht,
dadurch gekennzeichnet, daB das Cs-Koh-  Revendlcatlons
lenwasserstoffgemisch zur im wesentlichen voll- standigen
Entfernung          der      1. Procede do preparation d'esters
m6thacryliques, Kohlenwasserstoffhomponenten mit vier oder mehr   dans
lequel un courant de propyne est isoI6 d'un Kohlenstoffatomen elner
Reinigung unterzogen  5   melange dhydrocarbures en C3, essentiellement
Wird.                                             constitue de propane, de
propene, de propyne, de K>
propadiene et de quantite6 mineures d'impuret6s 2. Verfahren nach Anspruch
1, wobel das C3-Kohlen-   carbonees inf6rieures et/ou sup6rieures, et ledit
wasserstolfgemisch ausueinem Verfahren zur Verar-  courant de propyne est
charge dans une unit6 de beitung von fossileem Kohlenstoff abgezogen wird.
10    carbonylation et y est mis en contact avec du mon- oxydedecarbone et
un alcool, en presenced'un cat- 3. Verfahren nach Anspruch 2, wobel das
CS-Kohlen-   alyseur de  carbonylation, pour former un wasserstoffgemisch
aus einer Ethen-Krackanlage,   methacrylate d'alkyle, caracterise en ce que
le elner katalytischen Krackanlage oder einem LPG-   m6lange
d'hydrocarbures en Cs est soumis a une Dehydrierungsverfahren abgezogen
wird.     15    purification pour eliminer pratiquement complete- ment les
composants hydrocarbonds possedant 4 4. Verfahren  nach  elnem  oder
mehreren  der         atomes de carbone ou davantage. Ansprache 1-3, wobei
ausdem C3-Kohlenwasserst- offgemisch Butadien, Butene undloder Butine ent-
2. Procede selon la revendication 1, dans lequel ledit fernt werden.
20     m6lange d'hydrocarbures en Cs est soutir6 d'une K.>
operation de traitement de carbures fossiles. 5. Verfahren  nach  einem
oder mehreren  der Ansprache 1-4, wobei die Kohlenwasserstoffkom-  3.
Proced6 selon la revendication 2, dans loquel ledit ponenten mit vier odor
mehr Kohlenwasserstoffa-   m6langed'hydrocarbures en C3 est soutir6 d'un
cra- tomen aus dem  C3-Kohlenwasserstoftgemisch  25    queur a ethene, dun
craqueur catalytique ou d'un destillativ entfernt werden.
procede de deshydrogenation de gaz de petrole liquffies;. 6. Verfahren nach
Anspruch 5, wobel die Destillation bei Temperaturen von -10 bis 100C und
bei    4. Proced6 selon l'une quelconquedes revendications 



DrOcken von 2 bis 20 barabs erfolgt.      so      1-3, dans lequel lo
butadibne, les butenes etlou les butynes sont elimin6s du m6lange
dhydrocarbures 7. Verfahren nach Anspruch 5 oder 6, wobei die Des-  en C3.
tillation des C3-Kohlenwasserstoffgemischs be! molaren Konzentrationen
gesamten Raum des Des-  5. Procede selon l'une quelconque des
revendications tillationsapparats durchgefahrt wird.      35     1-4, dans
lequel les composants hydrocarbones comportant 4 atomesde carbone ou
davantage sont 8. Verfahren nach Anspruch 7, wobei das Einsatzge-
dlimines par distillation du melange dhydrocarbures misch fOr den
Destillationsapparat miteinem inerten  en C3. Verdonnungsmittel verdannt
wird, dessen FlOchtig- keit gleich der oder hOher als die FlOchtigkeit des
40 6. Proc6de selon la rwvendication 5, dans lequel la dis- Propins ist.
tillation est effectu6e a des temperatures de -10 a 1000C et sous des
pressions absolues de 2 a 20 9. Verfahren nach Anspruch 8, wobel das
Verdan-      bars. nungsmittel ein Gemisch aus Propan und Propen ist.
45 7. Procede selon la revendication 5 ou 6. dans lequel la distillation du
melange d'hydrocarbures en C3 est 10. Verfahren  nach  einem  oder mehreren
der       effectu~e a des concentrations molaires de propyne AnsprOche 1-9,
wobei aus dam destillierten C3-Koh-  etde propadiene, ensemble, inferieures
A 50% dans lenwasserstoffgemisch Propin und Propadien extra-  la totalite
de l'espace de l'appareil de distillation. hiert wird, aus dem  Extrakt das
Propadien  50 abgezogen wird und aus dom von Propadien befre-  8. Procede
selon la revendication 7, dans lequel la iten Extrakt das Propin isoliert
wird.            charge de I'appareil de distillation est diluee avec un
diluant inerte ayant une volatilite 6gale ou 11. Verfahren  nach  einem
oder mehreren  der       superieure A la volatilt du propyne. AnsprOche
1-10, wobel der Alkohol ein Alkanol mit 55 1-4 Kohlenstoffatomen ist.
9. Procede selon la revendication 8, dans lequel le dil- uant est un
melange de propane et de propene. 5    *   C   L   M      n 10. Proc6de
selon lune quelconque des rwendications 1-9, dans loquel le m6lange
distiIl6 d'hydrocarbures en C3 est soumis a une extraction du propyne et du
propadiene, I'extrait est debarrasse du propadiene et le propyne est isoWM
de l'extrait epuise en pro- 5 padiene. 11. Procede selon l'une quelconque
des rwvendications 1-10, dans lequel l'alcool est un alcanol corportant 1-4
atomes de carbone.                     10 15 20 25 30 35 40 45 50 55 6    


