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PROCESS FOR THE PREPARATI ON OF PROPYNE This invention rel ates

to a process for the preparation of propyne by contacting a
prepadi ene- woemmecont ai ning feed with an isonerizati on cBEHEE0038EH g

I nvention also relates to the use of the obtained propyne 5 in the
manuf acture of al kyl nethacryl ates. The preparation of propyne
(et hyl acetyl ene) by i sormeri zati on af -propadi ene (allene) in the
presence of a honbgeneous catal yst is described in United States

Pat ent 3,579, 600. According to this_docunment.the |ysts 10
conprise a solution of a di BRPEEFSS TEiEs BREERRATIRN 5 gﬁngNE

di el ectric constant above 10, and an al koxi de or hydr oxi de of an

al kali metal exclusivepil Nyon 185 relates t@(égmrgéegé £d¥ sydocunent

illustrate the use of potassium hB% roxi de .di ssol ved i.n di net hyl

sul foxi de, or tetrRRgBEREALHON of PrERYRAHRH LORGGEHEI ?npﬁﬁﬁaéﬁﬁﬂi§, a protic
co-sol vent, - coftainisg Weedr witht hanbéomenrizatiphenatalystol Thdspresent .
The pieferred cat ali;g%ngﬁéwoﬁéd g‘éliletgﬁgtéﬁé%%dﬂgexb‘ﬂ €hefobtained ptopghby!

sul f oxi de and pot assi um hydroxi d ig i: cat al yst ,
conposi ti on3shows ¢dolbacharukacture of atkylmgrhasgylates; g ifers from
t he drawback of deconpuhétpxaparatioa of propynepdmettydf acetrelerieli by of f

obnoxi ous funes. iga:meﬁizatioﬂ %P%??ghaiéﬂé GoRleHeS Nl EhE Pddehcelbtla

Br andsna, sevi er Py I ng Conpany,, Ansterdam 1974 the
base- cat al ysed i soROFPIEREEHS F2talyBF éﬁege%%cfléﬁegn%eg55tates FéFFBhed
more broadly in vi eaysab,Eb6. Lhddordingntbhehis document the catalysts '

10 comprise a solution of a dipolar aprotic solvent having-a
dielectric constant above 10, and an alkoxide or
hydroxide of an alkali metal exclusive lithium. The
Examples of this document illustrate the use of potassium
hydroxide dissolved in dimethyl sulfoxide, or tetrahydro-

15 thiophene-1-oxide. In all cases, a protic co-solvent,
such as water, methanol, or ethylene glycol is present..
The preferred catalyst composition comprises a mixture of
dimethyl sulfoxide and. potassium. hydroxide.. Although this
catalyst composition shows good activity and selectivity,

20 it suffers from the drawback of decomposition over a
period of time giving off obnoxious fumes.

In Preparative Acetylenic Chemistry, by L. Brandsma,
Ed. Elsevier Publishing Company, Amsterdam, 1974 the
base-catalysed isomerization of acetylenes and allenes is

25 reviewed more broadly in view of its utility in the
preparation of acetylenes. From Table II at page 144 it
can be appreciated that depending on the substrate, the
isomerized equilibrium mixtures may contain various
products or product mixtures, including terminal and non-

30 terminal acetylenes, allenes, conjugated dienes, and
enynes. Furthermore, dimethyl sulfoxide appears to be the



preparation of acetylenes. From T Table Il at page 144 it can be

appreci ated that depending on the substrate, the | soneri zed
equiljbriumm xtures may contain various products or product
mxtures, inghydhRe term nal and non- 30 t erm nal aceﬁ‘\f* s@' | enes,
conj ugat ed d enes, and enynes. Furthernore, dinet sul OXI de
appears to be the WO 97/ 27160

PCT/ EP97/ 00388 -2 - -2- st
commonl y used sol yvent

Exanpl e 1 of GerWBﬁE $ rg5‘%1’% ca {)g‘ﬁe%@%%%% ammonia, ?sc oses a
process for the pﬂ-bpa@hh on of 2-butyne by 5 catal ytic isonerization

of 1,2-butadi ene, V\/ﬂﬁi&&hﬂé he of GermanCPét’:HntStApp&laaﬁﬂd:mB,OTU(I)fO3BOt assi um

tert-butoxide in r 0fgtLor utyne
s formed dlﬁf}ﬂsﬁssel r%tclg)\élst £t %%q%%%agyggaﬂ 8 1@% %1}3

1, 2- but adBene i scabakglic WQW#PH’&PBC%@ \} eArbutadieng g "’herel}l eyne is
produced. This okaeaygit ol HIg@iatiohhef potmssium tertisbundxils dm el vents

pronotes the sel eg t %QQ ag aéngf than to
term nal acetyle éhyi y}&’ﬂ%ne Tﬁgsn%%\?\l/{ eeﬂaflo hxt'ﬁpfslsgol utlons of

strong bases with: ansa#%ﬁfﬁ‘{iéYSQﬁvgﬂt”eorﬁﬁﬁWe ety @fiitable 15
i someri zati on Ca&abyshsaaﬂéné higs rzbeﬁaaatm@rtéﬁmﬁaqp&aetylene. i s‘et arting

Lo PLORRE o0, By 36, 0oL BAIOrhLY, spocrar b HRGREAL Ll ", O

ropadi ene
| east attenuati ngsehef am de sqlyemisi BﬁO'B?tQﬂJrRBﬁ @Gé-eFEh’é!st}ﬁstceMmt er ed
in the use of 20termindl NBéévy1cnesl @xtHer achaitd tekminhyeddetylenes.

It has now been found that solutions of strong bases
in an amide solvent constitute very suitable
15 isomerization catalysts for the preparation of propyne
starting from propadiene by actively promoting the
isomerization to a high equilibrium ratio of propyne to -
" propadiene, and by lacking or at least attenuating the
- formation of obnoxious fumes as encountered in the use of
20: dimethyl sulfoxide as catalyst :solvent. :
Accordingly the present invention provides a process
for the preparation of propyne by contacting a
propadiene-containing feed with a isomerization catalyst
comprising a strong base dissolved in an amide solvent.
25 It should be noted that representative amides, such
as N-methyl pyrrolidone and N,N-dimethyl acetamide have
dielectric constants higher than 10 as required by the
disclosure of United States Patent 3,579,600. However,
this document does not provide any suggestion to the
30 specific use of amide solvents. The paragraph bridging
columns 1 and 2 mentions a large number of high
dielectric constant dipolar aprotic solvents, such as
sulfoxides, alkylene polyamines, heterocyclic imines,
alkanolamines, amine oxides, and phosphine oxides without
35 a single reference to any amide. Moreover, any practical



Accordingly the present invention provides a process for the
pr€parati on of propyne by contacting a pr opadi ene-cont ai ni ng feed
with a isomerization catalyst conprising a strong base dissol ved
i nsan am de sSOWoSM71605 It should be noted that repPCHEPITNISY

am des, such as N-nethyl pyrrolidone and N, N-di net hyl acetam de
have dielectric constants higher than 10 as required by the

di sclosure of United States Patent 3,579, 6603 towever, this

docgmsnt | doets not d%ﬁ'e%dﬁ@%tél&éﬁ%ﬂtoﬂebgmbbﬂl%n and %Bﬁéhfri-fng'ste of
am de sol vents. ra ridgi ntions a
| arge nunber of rnﬁﬁ¥p Dienk g é&ﬁ#ﬁ%? é3ﬂ§?aﬁﬁ QéﬁxﬁqgiengﬁF?%?§5lvents
such as slilsiomeisgds , Adbq i e alipetthydi aelfotisie apppeikred toibatsgve

al kanol am nes, amaleff@ﬁe%iy Bﬂénmmé&%nezydﬂéed\natﬂm& sdlvents with ngl e
referénce to any am de. Nbreoveréfg. 7/ 27160

PCT/ EP97/ 0F388 respect to the fa oglc co-solyents. vggg éﬁ?ﬂﬁ
to solvent deconposi tthdms publicatien ishpw that praevigadiyedimethpbnoxi ous
fumes is not cont 'f%a@eoghoum be .fyeacqaseanj&é&dm%@watBitécﬁa'é&x' de

due

appeared to behave er ent fr n1the presently used am de
solvents with 5 s°1V3Q£§péEt ?BtT?ﬂi%% of protic co-solvents. The
Exanpl es . of tins thebtasetohrams amidehaolyentt iidawag foued hghat an
sul f oxi de ghoul d bgnlsed wwesxmww& beaupféal rPtends to ré&uee.ent
in partlcular wat er o% an amd % ent, was
found that an 10 cata%ﬂﬁi?oBgtfgbﬁgtﬂﬁﬁﬂﬁglpg hbe ?%ﬁﬁﬁqq§d° an@¥t ing,
reduce cat kdgitsaiventsvhay. thes giddlitgonat apdesstage thakoefbbaéntng
(co)solvents has theragll Wiflohot WeitaniRate i1t Now boiling
impurities.
15 . Accordingly, in a preferred embodiment of the

invention the process is conducted in the substantial
- . absence of water (e.g. less than about 500 ppm [voll H30;
. in continuous processes less than about 100 ppm [vol]
H0, preferably less than 10 ppm [vol] Hg0). Methods for
20 . removing water from the feed or the catalyst solution are .
.. well established in the art,. and need no further.
illustration here.
The nature or the source of the propadiene-containing
feed is not critical. The feed may be pure propadiene or
25 may contain substantial amounts of inert gaseous
diluents. The feed may contain a mixture of propyne and
propadiene, as commercially available from thermal
cracking operations such as depropaniser overheads or the
bottom effluent of a propane-propene (PP) splitter when
30 no hydrogenation is applied to the feed to the PP
splitter, and comprising propene and propane, as well as
residues of C4 components besides propyne and propadiene.
For optimal propyne yield commercial propyne/-
propadiene mixtures may be split by conventional
35 separation techniques, whereupon the propadiene is



streanms will not be contam nated with | ow boiling I mpurities. 15
Actordingly, in a preferred enbodi nent of the I nvention the process
is conducted in the substanti al absence of water (e.g.. |l ess than
abeout 500 pprRydyiricetl err] O in continuous process§ee n
about 100 ppm [vol] Herr]O preferably |l ess than 10 ppm [vol ]
Herr]O. Mthods for 20 renmovi ng water fromthe feed or the catal yst
solution are wel | established in thg art, and need no further
illustration here. nature or the source of the

Th : t
pr opadi ene- cont aiPfgssed in aq"t?EéaPEenB? the pregentThpveRtirhay™hse pure
propadi ene or 25 productiagf cthe giresenbsprotesd imecysleld andrdomiAsedus

diluent s. The fegd ciyxCoR!Bdbvd bEbiE: Ole AV ARMe separat R0RR] ene,

as commercially ayailable fr cracking operations such as
depr opani ser overf€aBECBYPE HieP °°n5tit“56t?o$ﬁ%? fi¥e ke PT ISP RERSSRSopene
(PP) splister when 3Processem ﬂmdlepanatimgn propymel/pedpadiéhe niipathries t he

PP splitigly g3gthg é@rie'sr#ga%oﬂfi'e'/ d 230802380yl | as

resi dues of C4 conponents besi ne an ro adi éne. ' For
opti mal propyne EFePaOe833ett And n8/533 64 F%’r 4pABARGRY ni Xt ures may
be split by conveiiopaddkend5is selmn&eayl ﬁeméxaémrﬁqurawﬁeumn t he

propadi ene i.s ot 97, :
PCT/ EP97/ 00388 dlstlllatm 1:?“1@.@!: the mixture of pyopyne and or ocessed

in accor d@nce t o ANOPagierenisdiaanlved inna polar orggndgueelvant hans esent
process is r ecyclprdpaddenenbs nesiioved as gast te fg &s bypsapypping o debivangy
prior to the- sep%ﬁik&gg Al ssolved int RRePLORY&G: L0 constitute a feed for the
present process.
The base to be used in the present process should be
strong and sufficiently soluble in the catalyst solvent
15 to provide the desired concentration. Suitable bases
include the hydroxides, alkoxides and amide of the alkali
- ‘metals. Representative examples include lithium
- hydroxide, sodium hydroxide, potassium hydroxide, sodium’
amide, potassium amide, lithium methoxide, sodium
20 methoxide, potassium methoxide, sodium tert-butoxide,

T potassium-tert-butdxide;-alkali'metal salts of protic
amides, such as potassium pyrrolidonate, and the alkali
metal compounds of alkylated pyrrolidones, carboxamides
or carbonamides, for example obtained through hydrogen

25 atom abstraction by reaction of metallic alkali metal
with the aprotic amide solvents. The base should be
sufficiently strong to provide the required base strength
to the base/catalyst solution for active catalyzation of
the isomerization reaction. Weaker bases require higher

30 conéentrations possibly above the solubility limit. As a
rule the pKa of the conjugated acid should at least have
the value of the pKa of water and be higher than about
14, preferably higher than 15. Preferably the strong base
is an alkali metal hydroxide or alkoxide, more

35 particularly an alkali metal alkoxide {(pKa of about 16).



5 ) Processes for separating propyne/ propadi ene m xtures are
disclosed in EP-A-0, 224, 748; EP-A-0, 392, 601; EP- A- 0, 533, 291 and

EP- A- 0, 533, 628. . For instance, propadi ene is selectively renoved by

extractive II%sti |lation, in which the m xture of pr®CyERI70038810
propad| ene is (?I ssolved in a polar organic solvent, and pr opadi ene

Is renoved as gas (e.g., by stripping) |eaving propyne dissolved in
t he sol vent. The base to be usedsi+ the present process should

be strong and_sufficien X y Vehiael 5
to provide the desired oﬁ?gﬁ?'?é Q/%‘??Q‘ Q gh%ISE%%QC%%E th éﬂt{nc udeé t he
hydr oxi des, al koxisthelsreaytd man Hérﬁfb‘-‘t%% wife limits. Bractica

Representative exaggi@sntratlivfde of tfronno.1 to 50%ybir owiight ebdtben strong

hydr oxi de, pot assi um hydr %dgbtg?diliﬂlld atal géngﬁnpdgq_ttg_gﬁl um_ﬁng,éie
| ithium met hoxi de it 3 pot assl um net, Oélg so um
t ert - but oxi%le, sultakp'lﬁ -adsi &ﬁY’?@r‘fQ‘tﬂﬁ”(‘}%Pﬂé"n%IV%ﬁ iresuizedshage o

protic hsa&oaoaenﬁmmr anbi ado riatghexamnt:batnak:abn

met al “conpounds of bel hPOX gﬁ& Plat
car bonam des, for ﬁsia‘%*g Pg%hgg hrough ﬁ‘ ?o gﬁé ed concen ations
abstraction by r eaate ain dthergangei ef afxen 0. f-al "e’\ﬂhFh the aprotic

ahm de sol vegt; The baﬁﬁ‘a.d‘é‘@dl@eﬁﬁs wh:.ch ma?Ui:él euﬂ:ﬁlblyy stsedngnt blger ovi de
the require ase stren n active
catal yzatidf o Presegrf HREFIEERar i ZQ%I on react %%@1&‘} i87ac2d

ases require
hi gher 30 conbemamad¢%n§ ﬁosb%??e%vé’hmﬁ'hgﬁ'}ﬁb‘ﬁ’rwdﬁ'mt As a -

(r) ]chI tehte thgKgf Of/vat Qrsefaﬂk h@fﬂj aﬁ‘rkWEﬁbﬁéi)?ﬁ dl:l.afnﬂeba\ﬁ:g rtetram;thyﬁvglhgre
than 15. Preferabl i"egﬁglg %mg’ giaHs Lﬁyrrolldon?ﬁ ¢ ?é orle

droxid

or al koxi de, nore 23Bd N-meghkyk |RYiIIr9iF-9°%c Rexalkyiates %‘?’F&Bﬁ%dﬁﬁl(aeog
about 16). 45 N,N-dimethyl acetamide and N,N-dimethyl formamide; and

peralkylated ureas, e.g. tetramethyl urea. The use of the
above amide solvent results in active catalysts for the
o isomerizétion.reaction. However, some may be less
: ~ preferred in view of health or environmental aspects, or .-

20 in view of limited stability in the highly alkaline
environmént-of_the present. process. In this respect a - . - -
preferred class of amides for use in the present process
is constituted by the cyclic amides, in particular the N-
alkyl pyrrolidones. Suitable and commercially available

25 is N-methyl pyrrolidone.

Pressure and temperature are not critical to the
isomerization reaction of the present process and may be
varied between wide limits. Considerations, such as
freezing of the solvent at low temperature or alkaline

30 attéck of the solvent at high temperature, determine the
practical limits for the temperature. Suitably the
reaction temperature of the present process is in the
range of from -20 to 80 °C. Preferably the temperature is
in the range of from 20 to 70 °C. Subatmospheric and

35 atmospheric pressures can be used, but superatmospheric
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-5 The concentration of the strong base in the am de

solvent may vary between wide limts. Practically concentrations of
fram 0.1 to 50% by wei ght of the strong base in the total |iquid
catal yst conpS2Pt#" ¥dﬂ) will be 5 suitable. At |ower concBATFENOMEE the
requi red base strength is not achievable, and at higher
concentration solubility problems wil]l be nmet. Preferred
concentrations are in the range of ftom 0.5 to 30% by wei ght.

Am de sol vent s whprkesswyedammiipraifeyradedwore tﬁai‘tl@ularlypupstﬁntthy ocess,
i ncl ude peral kyl ahSQuPQE’é&”\FHﬁd%naF:k@ssure £ tHd 3ade3on® %n J}@éﬁ:’? B!
am des, e.d.

phosphoric triam e al kl‘f hosp hon| C
bet r anet hyl Ehe EemprratEia Pl L8 anTiRe. Chhas, PRIBRE sacIAL

pyrrolidone opezatlidh rmm;drapyreohndlqmesmealﬂsybﬁfedte&rﬁmmm
e.g. 15 N, N- 1_asd a E@ﬂ,ﬁg &{]g
peral kyl at gd ureagbgﬁggi&{é re:ll%erﬂ[gdglf g?gg%%lﬂe@tuds%?/g% ? ¢ %ung

ami de sol vent r esGH‘E“gﬁsac‘%?RFé‘dd'gﬁaWngmf o0 tthe extent of didntion i on
reacti on. However wishnminexty gesdsesach as progmté,elpme@ena Vvbewvarnd, heal th or

envi r onnent al aspﬁg{-,i»ogeﬁ 2Sarbon dI:LBXX?GV\%e didb&e Skt Sﬁé{fé{]#d‘e

hi ghly al kalin envi ronnent present proces
respect a  PYRREREPSP KPR IIOBY 1aRP % Bax amvgei AbRE®) present process
is constittoted by theTheghrasent gepcesa pay tearivtenienb2yNbe conductedal kyl

pyrrolidones. Sui Lakel:ﬁ-m%wt%ahgmmé aaieegaépadlenés % Brffle e

pyrrol i done. ure an erat ur not . cr
i someri zati on reaSFPGnlﬁFc‘t%eﬂrﬂs@é’e FaﬁFBEe%%‘“%‘ﬁcFWEyt g liquid catpadyssq
bet ween wi de |i n tempEsibtickerarid maintainingsthe reactiohrenzing of the

solvent at lowte Ei&ﬁ{‘f\ltﬂrlf_léldalallagd?’o:[t ‘is . 9 th'ixta

hi gh tenperature, determ ne practica
t enper at ut€. Sui t&BPyPFﬁeem’- process; 1g:FPRAUERH mréceptmémﬁlé@erﬁor
process is in theexample, by auntimuohsim ixfrodudithg ar pkGpadierier ably t he -

tenperature is  oontaining feed at one end of a reactor containing the
© liquid catalyst composition, and withdrawing the gaseous
reaction products at the other ‘end. The feed rate or feed

20 . flow is controlled to set a ‘space veloclty appropriate -

' for approaching or achieving the propyne/propadiene
equilibrium ratio in the product leaving the reactor.
Suitable feed rates usually are the range of from 0.1 to
10 1/1.hxr, preferably in the raﬁge of from 0.5 to

25 2.5 1/1.hr, expressed in actual volumes of ligquid
propadiene-containing feed per volume of liquid reactor
contents per hour (LHSV). The gaseous propyne enriched
product stream can be further conventionally processed
for separating the desired propyne, for example, by

30 condensing and fractionating, or by selectively
absorbing/desorbing in a suitable solvent, as indicated
in Ullmann's Encyclopaedia of Industrial Chemistry, Vol.
A 1, pp. 140-145, (1985}, and references mentioned
therein.

35 Figure 1 schematically represents a particular



int he range of from20 to 70 [err]C. Subatnospheric and 35

at nospheric pressures can be used, but superatnospheric WO
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- 6-° PRES R are preferred, nore particularly up tq;dﬂ?ﬂwmms
saturated vapour pressure of the reaction conponents at

tenperature applied. The choice of the actual operation terrperature
and pressure is affected by limts 5 toy safe handl i ng of propadiene

and/ or propyne cont dglﬁ)end n rt_on,the extent
of dilution r&(ﬂ%ﬁ‘gf’ﬁeﬂ" e sug‘gggé opane %gﬁgs' btff ane,
ni t rogen, carbon cnqndu@@ednhymequq@ngwespr«ppm H@Padlene comms

range from1 to 4Q=etm (Q@Ugguf@l@éﬂ)conlﬁlm.ng ropahle a@fdewabeﬁéow%ﬁmy
conveniently be co uct% y_lntroduct

I gn_of
pr opadi ene cont ai ftHg -7 codum, ﬁa"ﬂ ng”egg%ge%ror%& ?‘dCBEﬁP?gﬁfbe tHE
liquid catd yst selethsWoslemdan@tnaﬁn@\ﬁitﬁbﬂgﬁ t4ed veacench amti |

equilibriumis attfiieRthylEbringdmide tindehehDBRIED . sdtiohdis forddrady esent:

Dot maousl v 1t B e ————" rﬁ’é&f‘ng’ﬁd‘ﬁ{)yo'#éeend of-

a reactor contai nigapecug remaindex jofiithec fead ydepletinsh ©oft pyopynecand

wi t hdrawi ng the g%&%ﬁlene, and rmqillyoaoaégsﬂfﬁg @5 ﬁﬂ@aatehsﬁdeﬁﬂopér@
feed rate or feed 20 ontrol.l.e

appr opri at dﬁaﬁfgaﬁ'ﬁ‘? ‘5‘*‘8’?‘ SEhi gk}f‘h‘gg t?é‘rﬁ‘r 38 ﬁ§¥gr %#eé‘he

equi l i briumrati o proceasipgedBropadienenghaheis cdesarbed in the &mstabl e feed
rates usually are aggbfﬁyyag gglﬁﬁﬂnmg)gbn&othrough 1ikfe [(el)- 86, apreferably in
the range of fron1£gomefizatlon unit (7) wherein it is isomerized to its
equilibrium mixture with propyne, in a manner as '
15 described herein before, to obtain a propyne/propadiene-
containing stream. This stream is recycled through line .
(8) to the propyne/propadiene-containing feed (1). Th
propyne loaded absorption liquid is sent through line (8). -
to a second desorption column (10), wherein a stream of
20 . high purity propyne'(il) is desorbed and collected from .
the top of this column. The desorbed solvent is recycled-
to absorption column (2) through line (12).
The present process may also readily be conducted as
discussed above, wherein propyne and propadiene are
25 selectively absorbed into the amide solvent containing
the strong base. This avoids the need of a separate
{expensive) isomerization unit. The propyne/propadiene
mixture is isomerized at the conditions mentioned above,
whereupon a propyne/propadiene product stream enriched in
30 propyne is selectively desorbed. The propyne and
propadiene are then conventionally separated. The
resulting propadiene stream is preferably combined with
the feed. Again, the feed rate or feed flow is controlled
to set a space velocity appropriate for selective
35 absorption of the propyne/propadiene mixture and



25~ 2.5 1/1.hr, expressed in actual volunes of liquid

propadi ene-contai ning feed per volunme of liquid reactor contents
per hour (LHSV). The gaseous propyne enriched product stream can be
further conventionally processed for separating the desired
propyne, for WEHRHH2 “py 30 condensi ng and fracti onat i¥fd*

sel ectively absorbi ng/ desorbing in a suitable solvent, as indicated
in Ulmnn's Encycl opaedia of Industrial Chem stry, Vol. Al pp.
140- 145, (1985), and references nentioned & - therein. 35

Fi gure 1 schenatapmtdachisy eseachievipy ttheulpappyne/propadiéfed7/ 27160

PCT/ EP97/ 00388 quilibrium ratio in the product leavind the reacto bodi ment
of the |nvent|on Eé%%:r%%fnt gRrgcess. | ucte E jecting a
propyne/ pr opadi eFR* € ratesf”ﬁgﬁlel)ar ?mﬁaqgﬁnPgl A9 propane
and propene, to @am to 10 l/dbhu;ptyptnaﬂiyudn €Bg, ramgﬁepﬁ1ﬂmpmpyn5 aad
propadi eng are 53 g 1/ qL L£ctively absorbed into a suitable soIVent such as
di et hyl f or mam de, e |l oaded sol ution is forwa ql gh

line (3) to a first d@ﬁﬁ?b £ grbemrtARRYLY re?ﬁésents t 1%yi%§86§aFiﬁﬁlnder of
the feed depleteehh&dqum&nymé ahd inventiomr Ghddi precessdareonducesdsbgt i ng

f d d I 5
of propane and PLRRAOG: ik the p rbrop.g e e%fiﬁﬁa cGhElhd 55@&03251 ine (5)

for further processi g IS deso e first
desor ption col unfurthes fontaining propans;and,pxppene, as weldd,@si R4AYV¥n unit
(7) whereén it iendsolbutaned ebells to a heavgqanasbdisuﬂmmatuumecunuhn

propyne, in a magggy %éx'%in thegésﬁééxﬂﬁféda%f %&-E P&rﬁ&&é‘d dverPlthai N a
pr opyne/ pr opadi ene- & |n|r§kstrean1 LS streamis recycl ed
t hrough |ine bottom of the column (sStream 14), the gaseous C3 stream

(15} is sent to a reactive absorption column (16},
wherein propyne and propadiene are selectively absorbed -

15 - into the amide solvent containing the strong base, and
the loaded solution is forwarded through line (17) to a -
first (reactive) desorption column (18). Again, the
gageous remainder of the feed depleted of propyne and
propadlene is condensed and drawn off through line (19)°

‘20 for further processing. In (reactlve) desorptlon column -

' ' (18) both propyne and propadiene are desorbed, providing

a concentrated, gaseous propyne/propadiene stream (20)
enriched in propyne. The desorbed solvent is recycled
through line (21) to the reactive absorption column (16).

25 The gaseous stream (20) is subjected to a second
absorption column (22). In this column the propyne is
selectively absorbed into the amide solvent (without
base), and the loaded_solution is forwarded through line
(24) to a second desorption column (25), whereas the

30 gaseous remainder of stream (20) is recycled to the heavy
ends distillation column (13) through line (23). In the
second desorption column (25) the high purity propyne
(26) is released from the solvent, and the solvent is
recycled {27) to the second absorption column (22).

35 The propyne obtained by the process of the invention



(é) to the propyne/ propadi ene-contai ning feed (1). The pr opyne

| oaded absorption liquid is sent through line (9) to a second
desorption colum (10), wherein a stream of 20 hi gh purity propyne
(11) is desor gyﬂpﬁﬂpollected from the top of this geikssnoessse
desor bed sol vent "I's recycl ed to absorption colum (2) through |ine
(12). The present process nay also readily be conducted as

di scussed above, wherein propyne and propadi gne are 25 sel ectively
absorbed into the am de sol cont St .ong. e. This
avoi ds the need of‘S PRESAFR :( y ‘Sl engngF?/ m% tre}rzg |’d%a€rr‘nt The
pr opyne/ pr opadi enenamlfaCturm Rﬁ e alkyls seshasrylake the regsaionowkth

ment i ﬁngd_ abg\ée carbon mékeKkea®and il Q{Qkagbmrmam@r;&el@mducbfsa r Sam
enriched in deve n
propadi ene are the‘ha%q{%ﬁt‘%ﬁgﬁa?%@ pdr aft%gdgﬁ%éfg rh%sgﬁrggéﬁt I?

propadi ene $tr eamER-Ar0aB3OR2abPy . conblned Wi th t he feed. Agaln t he
feed rate or feed fl OWHeS inQBhtDbn &ill be furtReseilHustRagedvBy Ochd Y

appropriate for se% ﬁcf I e 35 &%%bspn %jegn o;:a‘tnphfeé)rtqpé/r%%&%vg ggl ene

m xture and
PCT/ EP97/ 00388 abbrev:.at:.ons are used: -8-- appr oachi ng

or gch{ evi ng thet m&}w&{ dyﬁﬁébadlene bNﬁQUILNhﬁéﬁﬁ?lr Woﬂ.ﬂd&ﬂlﬁf
roauc in ac a e S a are
Ito he range €¥ f?o b ‘ﬁﬂ'efh%’% Tbl??’f“#? %ISHS% ‘?ﬁ"}?ﬁ%\’@ PERGR™T® f r om

0.5to 5 2.5 M¢OH hr=methanol - Fi gur@egksemmﬂm methanetaket s
this alternative ~enbodi nent of t he mnyen;npn_dﬂﬁgghygrQg@ﬁ§mid€
conduct ed by
Example 1 _ _
a. A series of 150 ml gas tight glass bottles were each
15 - charged with 75-80 ml of one of the catalyst compositions

of the below Table I. Catalyst compositions were prepared
under Ny blanket or in an Ny glove box using commercial
grade dry solvents A commerc1a1 PD gas ex Ucar or ex
- Intermar (°), contalnlng about 97 %vol PD, about 1 %vol
20 .i or less MA and about 100 ppm (vol] H20, was bubbled
through the liquid tdiaéhieVe.saturation at ambient -
temperature. The reaction mixture was magnetically
stirred at the temperature indicated. At the times
indicated, samples were taken from the gas cap and
25 analysed by Gas Liquid Chromatography. Sampling was
started as soon as a part of or the whole saturation
procedure was completed.
The results are mentioned in Table I. It will be
appreciated that the sooner equilibrium is reached, the
30 better. Likewise, formation of heavy gaséous by-products
.is preferably avoided. Comparison of the experiments then
reveals that the comparative catalysts achieved
equilibrium only after prolonged contact between the PD
gas and the catalyst, typically at the expense of the
35 overall MA + PD concentration.



sinj ecti ng the propyne/ propadi ene containing feed (1), further

contai ni ng propane and propene, as well as heavy 10 ends (butanes
etc.), to a heavy ends distillation columm (13), wherein these
heavy ends aégo yed over the bottom of the column _(stream 14),

t he gaseous Stream (15) is sent to a reactive ab@'ﬂf?' ol umm
(16), wherei n propyne and propadi ene are sel ectively absorbed 15
into the am de solvent containing the stropg base, and the | oaded
solution is forwarded through line (17) to™a first (reactive)

desorption col uni®-( 13%.a /gimidan gemparative gxpesimentndd a5l seebded

depl eted of propuaeodldve was used aaad&mé&_ﬁ%dsaseﬂl%\ﬂ,éiffawg.lgfst o
through line (19 e esorption

20 ... fo rther .processi In_(reactiyv
col um i”?fﬁ?ﬁﬁ%%h%r%ﬁ'{ lrél’gegnafp; b%}ﬁe%ogr éndlggcg‘?be{f &y di ng
a concentrated, G§X¥BesiNeRt M &AS 6PRIPE s vt gmlavye)was flushedethireked i n
propyne. Bhe deseiies wOtNaN§ beforecpeéssurizing to BhBAHAN, | itien(2thet 0 the

.reactive absorpti ., ( ' epys st m,(20) is :
subjected to a sgggﬁg%me Ja@agggggiii 8% %%Lfgn%%(Z 9.ar}41%€‘ﬁilg‘gcéPUWt he
propyne is 80 mé| efta rammerigdal b davailakliec wektling sydes et AGA t hout
base), and the | epfedadDd Usdrtiainingoiveswteby, hpaUght | i€and about (24) to a
second desor pti og col unPYéﬁtSh? vvhereasuthedii heJaseous I el nder of |
stream (20) is r&dyRPRglY Gie¥d§ Pumped into,the aycoelave,, Afsegrmm (13)
t hrough RPne (2318 runtheurs the tempevaturie waspradsedotambduds5)sot Pe. hi gh
purity propyne Again sdmSles werel earef f£FsnntHaegss! &&ﬁtan&%ahg%e&owem
is _ recyc ( tQa..t cond, absorption cql 2). 35 .

The propyne obt albﬁgd %%J't hég‘ep:@@gsrsei? Hée‘feorﬁlgﬁFFSﬁegnP'é;l' eVeRp 97/ 27160
PCT/ EP97/ 00388 after 25 hours. -



-9- is particularly suitable as starting material in the

manhuf acture of an al kyl nethacrylate by reaction with car bon
nonoxi de and an- al kanol in the presence of a car bonyl ati on

catal yst, for wx@pes as described in 5 EP- A- 0, 392, 601 per/EP97/00388

The invention wll be further illustrated by the fol |l ow ng
exanples. In these exanples the foll ow ng abbrevi ati ons are used:
MA PD = propyne/ propadi ene NMP =N-nret hyl pynaoki done 10 DVBO

=di net hyl sul foxi de DMAC =N, N- di et hyl a&&ﬁrifle MeOH =net hanol
MeOK =pot assi um net hanol ate : DIVF

=N, N- di net hyl formani de Exanpl e | a._ A series of 150 ml gas
tight glass bottl &pler ecaaiystS charggsl W {¥m /AD)8Ramroof @,aavgf t he
catal yst conpositions of the belg TaalloxL eGaIS'c Cat al ) coggoa tions
were prepared under N err] bl anke o]? in an ﬁerr]x 8?ov box usi ng
commer ci al grade dry solvents. A comerci¥¥)PD gadhsk Upapdurtex

Intermar ([err]), jqgontaini ng sakoglt97 %ek PD, apogita 1 %l 080 or |ess
MA and about 100 p ol ] H.err] s bubbl ed tQrough the liquid
to achi eve satur at(?:rgﬁ'L’Xlt a 'l{ﬂf‘ QMS&\B t enper a?lﬁ/el. Thegl’ggcti on m xture
was magnetically stirred at the tenperat®r¥®'3 ndi cded. #esthe tinmes
i ndi cated, sanpl eggwere taken for gt he gag cap agdy o.8nal ysed by Gas
- Li qui d Chromat ography. . Sanpli wa starfed,as -so as a part of or
- the whol e sat urat ?‘&? ) t'g“ﬁ?o’c’ém was conpl &t 18 Ye8The
results are nentioned in Table I. It will be 8.7/1 appr 68i at egreshat t he
sooner equilibriugds reached, 2t jge30 22 btteg, p}d kew gepgf ormati on of

exporimonts then T o0V voanok am NPT he Conpaf i e caPafats achi cved
equilibriumonly after prolonged contact between8t$él PD 21 gas and
the catalyst, typijgally at theesxpanse okathe 355,171 ovepags MA + PD
concentration. t-BuOK in NMP 8.0/1 0.75
| 8.4/1 2.75
8.7/1 20
1E 4.0 %wt 25 1 3.9/1 0.08
' KOH in NMP 3.1/1 0.17
4.2/1 0.25
8.7/1 21
1iF 4.0 %wt 25 1 0.007/1 0.08
XKOH in DMAC 0.03/1 0.25
1.5/1 3.5
8.6/1 22
16 4.0 Swt 25 1 7.9/1  0.08
t-BuOK in DMAC 8.4/1 0.25
8.6/1 4.5

* besides, spread of obnoxious odour and decrease in
overall MA + PD concentration



WD 97/ 27160 | PCT/ EP97/ 00388
- 10 - b.. In asimlar conparative experinment 1J a 250 nl stee
aut ocl.ave was used and charged with 100 m of a catal yst

conposition conposed of 1.0 % MeOK in MeOH. In this exper.i ment
the gas cap OVOPH¥IMut ocl ave was flushed three 5 ti M’W

bef ore
pressurizing to 8 bar N2. Then, the tenperature was rai sed to about
40 [err]C, and during 30 nmn 80 mM of a comercially available
wel di ng gas ex AGA typically contait¥f ng 15 %t PD, 23 9%t MA and
about 10 ppm[vol] Herr]O SABLBpubpECtbnuttdd t he autocl ave. After 10
18 run hours the tenperature was rai sed to about 60 [err]C. Agai n
sanpl es wer e t akes—f+omthe—gas—cap—ant—arialyrsed—hy———————a-~—Now—it-he -
MV PD ratio neverExxceefe8alysh 1, even T P JMAPDIsRABIRs. heavy
97£i7160 °c bar B@BcRpPI7/ OiS by-
) ) ' : TABLE | (%/%) {(hr) products
1H°® 4.0 %wt 25 1 8.6/1 0.08
t-BuOK in DMF ~ 8.5/1 0.25
8.3/1 0.50
1I° 3.9 %wt +30 1 0.04/1  0.25
(Comp) t-BuOK in t-BuOH . 9.08/1 ¢.50
' - 2.6/1 5.5
8.1/1 23

° A commercial PD gas containing 0.03% MA

Example II
a. In a continuous experiment a 190 ml glass pressure
reactor was used, eqhipped with a magnetic stirver. A
liquid catalyst composition was prepared by dissolving

5 1.0 $wt t-BuOK in NMP under an Ny blanket, and 50 ml were.
charged into the'reactor.ﬂLiquefied PD depropaniser - -
overheads (typically containing 1.6-1.9% PD, 2.2-2.4% MA,
92% propylene, 3.3% propane and minor amounts of Cg
impurities) were pumped over a drying bed of mol sieves

10 3A and flashed before entering the reactor as a gas via a
dip-tube with outlet near the bottom of the reactor.
Gaseous reaction products left the reactor via the gas
cap. In the off-gas line subsequently a catch vessel, a
back pressure regulator, a mass flow meter and a sampling

15 point were fitted. The PD feed rate (1/1.hr on liquids
bagis) was adapted to achieve near equilibrium conversion
(estimated at 80% propadiene conversion). The conversions
obtained at pressures of 4.6-5.1 bar and a temperature of
25 °C are shown in Figure 3 (open data points).

20 b. In a similar experiment the mol sieves prebed was
bypassed in order to observe the effect of water in the



Exp.  Catal yst T p [MNPD -RATIO heavy

C bar Gascap time by- (% %
(hr) .products 1A 5.2 % - 25 1 2.8/1 0. 08
(Cenp) KCH 8.2/ 1. 0. 25 PCT/EP97/00388
8.3/ 1 19 %’%@9 1B 3.0 ot 25 1 8.4/1 0.5
(Comp) t-BuX in DVSO - 8.4/1 18 yes*
8.7/1 69 yes* 1C 5.2 %43 - 22 1 5.0/1 0. 08
t-BuOK in NWP 8.3/1 , 0.2 . .
8.8/ 1 21 prppadietie’chnraiptyd Teed gy cgtalyst life tige, The
t-BuOK in NWP conversi®on® achieved 748 function of the accumulated
i-g/é@w Z-Zg 1dep€?%?2fser ovgfheads feed is also T?dhﬁh&hNFiquQ 3 1E
. . ) . |
3 1/ 1- 0.17 (closeé data pon:tgs?)) . It ;!.S seen that Q}ez%fclt\{ﬁulatign of
8.7/1 21 water, occurring dmiexperiment b) by lkypasspingothe mol
TCED;D DWAg : sieves bdd/ 1leadsOtd5decrease of the caislytic aggivity e
. . : . 1
40 o 25 3t ahoy 4000 m} gE accumulated fepdp reperingit a),
8.4/ 1 0.25 excellent catalyst activity was still chspryved affjep *
besi des, spread ofo0RRPMOGE AéuimBsted EaedASE iN overal | MA + PD

concentration Example III (cf. Figure 2)

.In a calculated experiment (wherein the volume of the
equipment has not yet been considered) a heavy ends
column (13), is fed with a feed (1), similar to that of
the bottoms effluent of a PP splitter and composed of

15 40 %wt propane, 1% %wt propene, 15 $wt PD, 25 %wt MA and
1 %wt heavier hydrocarbons, as well as with a recycle
Stream (23), diéwn off from the second absorption column
(22) and compoééd of 42 %wt propane, 40 ?wt propene,

15 %wt PD, and 2.9 %wt MA. The feed rate of (1) is

20 6,000 kg/hr, that of (23) is 1800 kg/hr. A stream of -

" heavy ends (14) is collected at a rate of 80 kg/hr. This .
stream is composed of 75 ¥wt of heavier hydrocarbons,
whereas the remaining 7720 kg/hr (stream 15) is fed to
the reactive absorption column (16). In column (16) the

25 feed is contacted with a stream (21) composed of
20,000 kg/hr DMF containing 4 %wt t-BuOK. The column (16)

is operated at 8 barg and a bottoms temperature of 62 °C.
It is provided with a reboiler and a condenser. The
liquid top product (19) is released at a rate of

30 3580 kg/hr and is composed of 67 %wt propane, 32 %wt
propene, 0.8 %wt PD, and 0.2 $wt MA. The bottom product
(17) is obtained at a rate of 24.140 kg/hr, and is
composed of 3 %wt propane, 3 %wt of propene, 1 %wt of PD,
10 $wt of MA and 83 %wt of DMF containing t-BuOK.

35 This bottom product is cooled to 35 °C and fed to a



WD 97/ 27160 PCT/ EP97/ 00388

- 12 - TABLE | (Cont' d) Exp. Catal yst
T .p [ My PD] RATI O heavy [err]C
bar- Gascap by- (% %
(hr) product‘é"”’“”l‘“ 1H err] 4.0 % 25 1 8.6/ 1PCI/EPYTO0893
t-BuOK in DMF 8.5/1 0.25

8.3/1 0.50 li[err] 3.9 % 30 1 0.04/1 0. 25
(Conp) t-BuOK in t-BuOH 0.08/1 -0&0

2.6/1 5.5 first reactive desorption column (18) prcﬁn.yeli w:.thzg’

[err] A comerci al

aj hing .0.,03%
a. In a conti nuou%on‘%ggrl maﬁ? E-aHl] 5 2g]l%a E’-’%re%%r*ree all t%e PF@B@E‘%'( was
used, equi pped wR¥PRENeagFet RRASMA rang stxipped of. I'I‘lcp.umtct@tnab;te&uct is

conposi tion was pseRamed20y feASRbnddGbove. The- Qo;/%r P NyPrgipder
an N err] bl anket,_and he reactor

Li quefi ed PD depr'%)cf)aah|ss§a§cm81 aﬂeorp%vé} ﬁé’&a‘gm(t‘ggft:aﬁff ﬁ?hg 1.6-1. 9%
PD, 2.2-2.4% MA, operatingoay, prpysssure of. Q%I-pbm@damthtnomsarmunts of

c4 | Mpur i féngferatRie BENPEEVERM dbYbASudd ﬁft&%n%heifeé;én@ a
3A and fl ashed bef%ee nt §ﬁegﬁ k reactor ,

s
with outlet near r SO eﬁ of B 3 a(%sae&'l?é"er efct i on
products |eft the2@.Q80 &g/hra The sja:eam {23) igadrawm dfifc ovkek- ghe tope

subsequenidy a cakid pettoRl praduct (24) %ﬁ%lﬁﬁgséf”@ifc%g‘il akQE, MR, MBss. Tl ow
- meter andasarrpl{g%ercgjiLv i Vﬁ’eflttgd t eedrate(l/l hr on
liquids s gdgﬁ#éa"? TS0t AckR eecﬂﬁ 22 PB8 kg ST er s on
(estimated at 80%§)rﬁ§§am°enesee‘m@rdﬁmtwhecobmr(s‘ab'dns operatingcdt @ ned
at pressures of Zpledpulredf A0Y BadL EHY 3l BoBtOhs temperature of about °
180 °C. Nearly pure MA (containing 23 ppm PD and 1 ppm
15 DMF) is collected over the top at a rate of 2,340 kg/hr.
Exanple IV '
' Using the same feed, but now in a process having a
sepafate isomerization step, 2,360 kg/hr MA is prepared
and isolated, requinng 25,000 kg/hr of DMF.
20 '~ Keeping in mind that the costs for a separate _
isomerisation unit. (typically composed of at least two
fixed-bed reactors operating in an alternating mode) is -
substantially higher than the cost of the additional
column and solvent, it will be clear that the set-up of
25 Example III is preferred.

ube
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the ef.fect of water in the WD 97/ 27160

PCT/I'EP97/ 00380 9727160 - 13 - peT/EPYTIO0ISS

pr opadi ene- cont a| n| ng feed on catalyst life tine. The conver si ons
achi eved as function of the accunul ated depropani ser overheads feed
is also shown in Figure 3 (closed daja points). It is seen that the
accunul ation of 5 wat er, occurring in experinent b) by bypassing the
nol sieves bed, |eads to decrease of the catalytic activity

at about 4000 ml of accunul ated feed. |InCexperr megt a), excel | ent
catal yst activity was still observed after 10,000 m of accumul at ed
feed. 10 Example 111 of 23 In a_cal cul at ed
experiment (whereim-t e R} 5’Prtﬁ e pre aratdon; phep¥oRERe Bt yet been

consi dered) a heavygomtalsting a propa&mene(dﬂ)taurﬁnbeﬂeudtﬁtﬂ; faaed (1),
simlar to that of 1somerz.za€:ihﬁ1 RakhLe teéérﬁéﬁ@lnﬁf a? gfgﬁl%ee%gg&%vm

conposed of 15 0 %Wt “propene )
and 1 % HBa@P&m%%FBSHS as well as with a recycle
stream (23) 5 dra\/mzoffAfpmnddseasecmaﬂm@d)sm Rila@m Cp| whérein the (22) and

conposed of 42 %m Q %n@ggngﬁgpgﬁ contﬁcg:éd /‘g\%aglg and 2.9 %t

MA. The feed rate /sh I's 1800
kg/ hr. A stream of 1s° iz fr?é’&waéﬁ&g% 139 qq? @HPFEEPE%P]ata%Weoéf 80

kg/ hr. This waStrean1|s conposed of 75 %t of heavi er hydrocarbons,
whereas the remai nkng £ §¥Bé§3§1%s(?i5 3%9 d1aihed &P 2, wherelhhghéegftlve :
absorptlonl%olunn S%GLhe coﬁ?ﬂégped ac f the strong base is above 13.
4. A process as claimed in any one of claims 1-3,
wherein the strong base is an alkali metal alkoxide or
amide; or the alkali metal compound of an alkylated
) pyrrolidone, carboxamide or carbonamide.
| 15_ 3 S. A process as claimed in claim 4, wherein the strong
" base is an alkali metal alikoxide.
6. A process as clalmed.ln any one of claims 1-5,
wherein the amide solvent compfises a cyclic amide.
7. A process as claimed in any one of claims 1-6,
20 wherein the amide solvent comprises an aprotic amide.
8. A process as claimed in claim 7, wherein the amide
solvent comprises an N-alkyl pyrrolidone.
9. A process as claimed in any one of claims 1-8,
wherein the isomerization catalyst comprises from 0.1 to
25 - 50% by weight of strong base, and preferably from 0.5 to
30%. by weight. '
10. A process as claimed in any one of claims 1-9,
wherein the reaction temperature is in the range of from
-20 to 80 °C, and preferably in the range of from 20 to
30 70 °C.

11. A process as claimed in any one of claims 1-10,
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8 barg and a bottons tenperature of 62 [err]C. It is*provided

a reboiler and a condenser. The liquid top pr oduchQ I S

rel eased at WO%RE6i 30 3580 kg/ hr and is conposed o ’F‘mropane,
32 % propene, 0.8 %v PD, and 0.2 % MA. The bottom product
(17) is obtained at a rate of 24.140 kg/hr_,lgng S conposed of 3
%\ propane, 3 % of propene, 1 %w of PD, 10 % of MA and 83

ot of DMF cont ai whexein miheKregstion is comphictegdoat ot prasfivae in theled to

35 [err] C and fedrifiget of from 1 to ¥0 B Halke.
PCT/ EP97/ 00388 first

. , --14 -,
reactive desorpti bh- c%]‘ifrﬁ?e(sf8fsp(rﬂd?/faee% Wi BiYpone ot éll%lcﬂ‘?dé‘ﬁé‘ér operating
at 2.6 barg, wherehetein Hheypyegres is condughedpentimmusiy-MA are stripped
of . The bogtom pregluck process as cRhiméd {r2 B1alRNLE PN@ke IV @hellBReBOP '

(22y. 20 S cPaEe i A 4 2BGRCEERR U B 38,50 I soiEneeed £8 T
t enperature of 58agemal croku®s of Biguidipropasienstaentaining feed per
Stream (23) 15 O ap e e Tt aoey (UM, per howr, St (24)
io:é?g]tg of circaPTeEeERPIA OF £km BPaié%o%\Fec}/ﬁn?‘ﬁVF, col Ioect ed at a rate .
of 22,3581Rg/hr. R4. A processs fpergthe prepaxatd age o8 propyneolwhereinash, f "
operating at a t r 0 e o g
T T oo 15
DVF) is collected® gég }t’%ec‘?rbp'ét Ly ﬁa?%p ’f'%zl,'?é'hﬁ‘ ng‘h?. » Whereupon
the propadiene is isomerized according to the process of '
any one of claims 1-13 and the product thereof is
15 recycled and combined with fresh feed prior to said feed -
being split by -the conventional separation techniques.
15. A process for the preparation of propyne, wherein a
propyne/propadiene-containing feed further comprising
propane and propene, is subjected to a reactive
;:20 absorption unit wherein propyne and propadiene are
selectively absorbed into the amide solvent containing
the strong base, whereupon the propadiene is isomerized
according to the process of any one of claims 1-13 and
propyne is collected by subsequent conventional
25 separation techniques.
16. A process as claimed in claim 14 or 15, wherein the
conventional separation techniques comprise extractive

distillation.
17. A process for the preparation of an alkyl
30 methacrylate by producing propyne from propadiene in a

process as claimed in any one of the claims 1-16, and
subsequently com)erting the obtained propyne into alkyl
methacrylate by reaction with methanol and carbon
monoxide in the presence of a carbonylation catalyst.



Ekanpfe |V Using the sane feed, but now in a process having a

separate isomerization step, 2,360 kg/hr MA is prepared and

i sol at.ed, requiring 25,000 kg/hr of DWF. 20 Keeping in mnd that

t hes costs for ; ate i somerisation unit (typica povgpsged of
at least two v"(il)s's”%)l%fixed- bed reactors operating in an al tgﬁlgti ng node)
S substantially higher than the cost of the additional

colum and solvent, it will be clear that the set-up of 25 Exanpl e 11
is preferred. | WD 97/ 27160

PCT/ EP97/ 00388 l:% - 15 -

CLAI MS : .2A process for'the preparati on of propyne by
contacting a propadi E{Eﬁn aining feed with an I someri zation
catal yst conprising a Strohg base di ssol ved in an am de solvent. 5
2. A-process as clained in claim1, wherein the '

pr opadi ene-containing feed is contacted with the | soneri zation
catal yst in the substanti al absence(ﬁs wat er . 3. A process
as clained in clagr=orZ,Wherern tne pra 10 of the conjugated acid
of the strong basg is above 13. 4. A proce§s as clained in any one
of clainms 1-3, wherein the strong base is _&n alkali netal al koxide

or

5

__f

23




am de; or the alkali netal conmpound of an al kyl ated pyrrolidone,

car boxam de or carbonam de. 15 5. A process as claimed in claim 4,
wherein the strong base is an al kali netal al koxi de. 6. A
protess as cl WG, any one of claims 1-5, wherein R_&agm de

sol vent conprises an%?/cl I c am de. 7. A process as cl 5?5 7i’°ﬂ”§ny
one of clains 1-6, 20 wherein the am de sol vent conprises an aprotic
am de. 8. A process as clained j | aim 7, wherein the am de

sol vent conprises an N-al kyl pyrroli dongl/ 9. A process as clained
In any one of clains 1-8, w mg*iwri zation catal yst
conprises fromO0.1 to 25 50% |ght *S¥rong base, and preferably
fromO0.5 to 30% by wei ght . e 10. A gpocess asclai me &2 g any

one of clains 1-

of from 20&0 0 [err]°C and preferablflnthe fjange of fr 0to
30 70[err] G 11. Aoprocess as claimad in an® one of clfinms
1-10, V‘E 87/p7160 4 <’<, E
PCT/ EP97/ 00388 S .; o <a 16 - reidl
the reaction is fopdgrtled at a ressure in the & range of fr 1to
40 bar gauge. o © A process as clained in any one of cl ainsf 1- 11/}
wherein the procgse & fonducted continuously. 5 13. A procesp as 0
clainmed in clainfl reint feed rate is §n the range freng 1
to 10 I/1.hr expfewsed actual volunes of |i&id =

pr opadi ene-cont ajnihg f <
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(57) Abstract

The invention relates to a process for the preparation of propyne by contacting a propadiene-containing feed with an isomerization
catalyst comprising a strong base dissolved in an amide solvent.




