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1111111111111111 *G&00001* A PROCES MmﬁmmmmPARATICN CF METHACRYLATE
ESTERS ' wo 9s8ld4¥243 nvention rel ates fmm f or the preparaipostodd

met hacryl ate esters. Mre in particular, e invention relates to a process
for preparing nethyl nethacrylate (MVA) in a 'safe manner. 5Met hacryl ate
esters may be produced by contacting a propyne feed, isolated froma .
C3- hydrocarbon feed, with carbon nonoxi-del and an al cohol -in- the pféééhée of

a carbonyl ation catal yst. As propadi ene tends to poison t tlon
catalyst, it is selectively renoved, typi- 1Ocally by ext Ew “ \m
distillation. Thus, in EP-A-0,392,601 a process is d| osed ror t he

preparation of an al kyl nethacrylate, which conprlses

o1 opyne and 18br SRUGr e “O8 AFFor L IRAppAN Plelh ﬁﬁ%ﬁf&&%&%&% of
propyne to propadiene is at |east 6, and (b) contactlng t he propyne feed

wi th carbon nongﬁgdqdygg@gbﬁjggf? éntBh% ggﬁ%%%gﬁy 5 tﬁgrﬁgg%l aLion

catal yst. Typically, the propyne 'S pr r rppi 23561 vent
st ream 20coht&PnP mﬁpﬁﬁﬂﬂ/ P® op§Rersthifionmsihaeanr isedlpn, t ideext racti ve

distillati Oﬂnoénnﬁonadiﬁnﬁteé\f&@rabﬁbage‘é%n%ls@ré’é‘éerHE getedy the

pr opyne |s ed |g % éh@% fromwhich it is withdrawn to féeed the
reacti on. 6?53 §< %ha e i 8ctef8d™ARNSTe SR PEP Report 11D of

25Ja&nuary 1993 ¥e VETHAQRH HC eﬁﬁeD:sANE)aESHSERS Podantkd WO@@ﬁﬁaEEQ_ng_bagram
i's provided,}f,Ghaure e, 114&3 EPS t é§%aé§£ urg I guid

propyne, this process cal r|n en e precaut
| n EP- A- 0, 533T59R WﬁP@ﬁ%@ﬂﬂ%ﬂﬁcﬁnh@¥¢ﬁgoﬂolmamﬁﬁapresence of a car-

bonylation catalyst. As propadiene tends to poison the
carbonylation catalyst, it is selectively removed, typi-
10 cally by extractive distillation.

Thus, in EP-A-0,392,601 a process is disclosed for
the preparation of an alkyl methacrylate, which com-
prises: (a) selectively removing propadiene from a Cs-
hydrocarbon feed comprising a mixture of propyne and

15 propadiene to afford a propyne feed in which the ratio of
propyne to propadiene is at least 6, énd (b) contacting
the propyne feed with carbon monoxide and an alcohol in
the presence of a carbonylation catalyst. Typically, the
propyne feed is produced by stripping a solvent stream

20 containing dissolved propyne, that has been used in the
extractive distillation of propadiene. After being con-
densed and collected, the propyne is stored in a buffer,
from which it is withdrawn to feed the reaction. This
process has been discussed in the SRI PEP Report 11D of

25 January 1993 ("METHACRYLIC ACID AND ESTERS") and a
process flow diagram is provided in Figure 9.1 thereof.
Due to the presence of pure ligquid propyne, this process
calls for stringent safety precautions.

. In EP-A-0,533,291 this problem of having to handle

30 pure liquid propyne is addressed to some extent. That
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SORBure | iquid propyne is addressed to sone extent. That SUBSTI TUTE SHEET
LE Zﬁ%h MD 98/45243PCT/EP98/02030 - 2 - _invention concerns th

replace 1345%4%t he propyne buffer by a storage facility mﬁ%?@?%“?ﬁ@ pr opyne

is stored in admxture with the alcohol it is to be reacted with. This

mtigates safety requirenents and i nproves the conpati- 5bility of the

met hacryl ate ester production with ref+n2ry operations. However, the

distillation colum erein_th r i ppe I Lr wf fer:
Che 1 ef Fux RERh, (PSE R Bk T UiTCaconshE BRCEHE SRR | SarRep,
(total) ovénhead wormmastaciAlltar gdqusin okhef PFﬁ@YI’ch—ﬁdeﬂé‘é’éle%rbByne t hat
I s accunul atgd Jd A1 Qﬁu'ﬂhbs al! baeki sotbhgeCledt ddrwieh | urhiand

only a mnor portion o his condensate is collected as the product stream
(typi ca||yntlﬁég@dqaﬁwﬁ@%@m E& W1 neneR F§ixaRdt ABPEP VES] \ERRABRARRARL of

thiss drum by 13 tSf (yRgenh é agkbkhhy-rwhested negtl@rcpadau&edom oyyrte tefsheregd in
adm xture mnth t he al cohol woul d resu I n % g intro uctlog}of {he ﬁlcohol
into the, APSSATATON BOVENRE THRE (Aﬁﬁ%h% artBR &P §I& st

desirabl e. pEb@y&iezasofsthEDdédmdlﬁm addyiresi a bh€feangehsd defbu nB;
providing 3 B 2060RLORN O 0T €04 UTR QTR dn S @ Rver head

flow, i. condénsed vapour hour. | n other
wor ds, |n tase @DQ@%bJ@ﬂﬁryeagu@ﬂﬁﬂﬁﬁ%#ranﬂuh@§96fPPHﬁﬁQFrﬁ%p?hé still

3 to be d3ehalded - JPGnar 83 1§V£é'é1hﬁﬁl§tgﬁ i r@ducidwurh hesi nst ances
25wher e I|qU|d propyne 1I's Eresent Accor

the inven- tion, relates to
a process PYPPERe %a‘f‘%t Bf &Plﬁ%‘t’ha%‘?’illﬁggXE& ela§d \ﬂ‘\‘gr%lan PL9°Fr opyne
is strippegoirtiamist ithasi edneeinyatd ros eosdbreat aisr adra cpmmnotng
ol seol ved pionune, 1.9, ALL0L0 BoAnceos b aRing 3L A el Scati
car bon nonoxi @e land Rep hicehehti o fi hehis edeunebyf aastarage/ | fa¢bhitut al yst,
et ot AL e 5-AEARMRE i et sl Wbl gk e o
t he suppl ytofe @dfiqael would result in the 1ntroductlon of the alco-
hol into the distillation column. This contamination of
the reflux is not desirable. The size of the drum typi-
cally is in the range of 1 to 2 m3; providing a 5 minute
20 control volume for a column operating at an overhead
flow, i.e., flow of condensed vapour -of circa 10 m3 per
hour. In other words, in case of a calamity, substantial
amounts of liquid propyne still need to be discharged.
The present invention aims at reducing the instances
25 where liquid propyne is present. Accordingly, the inven-
tion relates to a process for the preparation of meth-
acrylate esters, wherein (a) propyne is stripped in a
distillation column from a solvent stream containing dis-
solved propyne, to afford a gaseous propyne stream that
30 is subsequently condensed, and (b) the condensed propyne
is contacted with carbon monoxide and an alcohol in the
presence of a carbonylation catalyst, characterised in
that the propyne is stripped in a distillation column
that is equipped with an internal condenser to afford
35 partial condensation for the supply of reflux.
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WO 98/#45243PCT/ EP98/ 02030 - 3 - Partial condensation during

di sti |l aigpgydsssknown. For instance, on page 1456 of the Cheqip$ddo2030
Engi neer s* Handbook, 2nd ed. of 1941, four general nethods for the supply

of reflux are nmentioned: (1) partial condensation 5of the overhead vapours
and return of this partial con- densate to the top tray as reflux; (2)
total condensation of the overhead vapouBs-and return of a portion of.the

tot al condensatp%f@lafecaﬁeeh %ho(f)dﬁpmgt %&Ismloﬂ‘atlleﬂdlz xABHn(4)

renoval of the hot down f from1l tower, cooling an retur ni ng
t he cool ed HAXquine §2n¢ e PB\N@@QQ-ldv@er?/@rOfl £henGieRisea hobRA1RREESI N vi ew of

the greatemamﬁiocqi condeaser oxurfare, cosnar genwridl ghderodeans rofcheef | ux
supply, the Bﬁéenc¥}of such deV|ce a Lstslractlonator d the | ack of

flexibi 11y B paiep SRt HoRed ¢ aiddd Bardor i nbORgepARS S0
refierence afefienideethead aappurranderesarafl qfarthiad sentdeasatons.

Simlarly, condenser. surf e re ener

wi t hdr awn f%ﬂggﬂiet%%n nsg g ﬁraﬁfég%dr?ﬁgP §oﬂ%€§af5c8P§%Xﬁ§%rF6hed
on page 293>Iofth€hew@1xlmadkva©bmmst|ancatrenurﬁr |orfciq:)|pe:sr'airanef| ghe
PrOCEduresboéQd[%bﬁﬁgw§égge%% Qﬁgﬂﬁop tragn ths Q&%ﬁﬂﬁa?f?ﬁeg§ jhovever,

t he drawbacks nentioned |n the prior_art ar elatively easily overcone,

and anyway 3% el ARt @i gﬁéH‘OHy"iJ{ 13 atéﬁr%mha‘g'egof'%lerfe]tﬂﬂ 2btgeadedrom
Carveni ent lthe tthevd it %@@rlﬁgnaaeﬁqrewiﬁlﬁ@ndﬁ@sez@ma u\?ural kds tel the
0

vapour stream for e size of the drum t he overhead
colrcr)denser %ﬁ/eﬁrer’%q%&éé’{)e Fédﬁgé?dﬁtﬁ/gef%%‘fﬁfi thdde 10 WieMi e ohRet he 30
condensed gm@mmurruwsaccﬁnubaﬁemsertimrfbua1wowpdridﬁwim@hethaurlty as
oy 1 sh Yo conian gantane,t cibe spbeenthoane o asdy sgpdegcd i

t he |nterna con enser. n ex
gi ven on pa&ge 207 asttionakers, amdh tde bﬁCkJIbﬁarféeEqulx)tpxadaeddepn-

Bgﬁghggscml%woé e PRLREBRIAIR RRESLERHE! k@ REITd - rSEBSILIVTE SHEET
( ) definite trend away from the use of partial condensation.

Similarly, the use of a condenser, i.e., a surface where

energy is withdrawn to cause condensation, placed inside

a column is also mentioned on page 293 of the textbook
20 "Distillation, Principles and Design Procedures", by

RJ Hengstebeck (1966).

In the present process, however, the drawbacks men-
tioned in the prior art are relatively easily overcome,
and anyway largely outweighed by the advantages thereby

25 created.

Conveniently, the internal condenser will condense
about two thirds of the vapour stream for supply of re-
flux. The size of the drum of the overhead condenser may
therefore be reduced by a factor three. In addition, the

30 condensed propyne now accumulated in the drum will be of
higher purity as any high boiling contaminants (e.g., the
solvent) are already condensed in the internal condenser.
An example of a suitable distillation column is given on
page 206 of volume 3, 4th ed. of Ullmans Encyklopidie der

35 technischen Chemie ("Dampfbeheizter Rieselaustreiber").
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WO 98+45243PCT/ EP98/ 02030 - 4 - Since the reflux is now supplied by the
i nternal condenser, the condensed propyne need not be returned to the

col um. WQ %#8#4hence be combined with the alcohol it is tBCHEPPERORLG wit h.
In this preferred enbodi nent, the 5amount of |iquid propyne that is present
on-site will be very small. Preferably, the condensed propyne is conbi ned
with the alcohol in a nolar ratio of 2:3 to 1:2, nore preferably of about

Sy DaE1HRR U S PIRL TV, ndhe pBERlechToy | e dihERRARNS R

propyne may be reduced further onbi ni ng t he gaseous pr ne
with the aflenher,i Adideaniensed Pé?éb’ﬁ@a@%d’éﬁ%g?? esguain% ttf‘?e(r)cq{%i |l ed
al cohol or.g;ghhl | ed pBpYNElak cBBOLofbxhede wiith frei hiltahelcdndedrsation
of the gaseous propvqp(%he,nnst. Thhs t her ore(gggﬁSSﬁnts %het st

15pr ef er r eBO eRBodEFTHE DIV B+ pFBsEAL Si AYEMS T RH-TFEN 1 v, he
gaseous prepyaati ® fhriauphidiptepenst ahk twiilsh pare s¢mbhoh-gitg will be
propvne/ al cohol _m xt.ure, chilled,to e r : he
dew poi nt E?rﬁréw)rﬁrel,' ?Po € %S?gﬁgé, %B%I g\%%-(%?ggd 3‘%%4’@?‘35 %gbglog%ll?%od C.
20The C3- hyiltbcahleorafaeusl f bn &hmopres eatt ior axfess: hafobd :der PPES® from any

fossil carpppeRragassid OPSLALLOR, (SUEN asdRid 6k YseaeEat barEryief inery
operations particularly envisaged include ethene crackers; cat%Iytlc

crackers; and LRe @gifpdrlogehal i ahigr 4603668 S T}) i PEPRNBE, MPHe PF5hot t om
ehfg uent ﬁf:eap%@ﬁ%:}eilm Oglﬁff‘@héa bit %bmljbin\iefgyk mtg@geguyepm@w_mr
rénovi ng heavi er hydrocar bons , etc. r nown an SCri i

EP- A- 0, 539%558. the ?J&Pgi%n%n%FQG &b&cﬁ‘%&g t%%g%ﬁ?gaf:gﬁefﬁ% (}f'oibse

i sol ating propynéefaschHilipdd bycERoA- 6r3%2 B0l ed hpsppyne/cdrodipl
30tration of pr ne an Lene | d I ive scrubbi ng
t he C3- hyd’i’%ég}’l%% elzlddfwgéggggggﬁvgn A gilat accfrgéégc'rcggbiagg‘éi%?scarri ed out
in a col unpropyee d&rey qesit pr8bsar shexefPnsarprgeenpsetbLaPOFs- 12 barg)

usizsng COU“%@Ef%%&fe%i“e:{r!&%meﬂpb%a'tb)é draidan SReeAsishi.ngoesaential ly of

propane and propene (and | ess ) . .

iently, the gaseous propyne is brought into contact with

an alcohol or a propyne/alcohol mixture chilled to a tem-
perature at least 10 °C below the dew point of propyne,
for instance, below -35 °C, preferably below -40 °C.

20 The C3-hydrocarbon feeds for the present process may
be derived from any fossil carbon processing operation,
such as refinery operations. Refinery operations particu-
larly envisaged include ethene crackers; catalytic crack-
ers; and LPG-dehydrogenation processes. For instance, the

25 bottom effluent of a propane/propene splitter is very
suitable. Methods for removing heavier hydrocarbons (Cyg,
etc.) are known and described in EP-A-0,539,628. This
document also describes the typical method for isolating
propyne (as taught by EP-A-0,392,601). Thus, the concen-

30 tration of propyne and propadiene may be increased by
selective scrubbing the Cz-hydrocarbon feed with a
solvent. Suitably, scrubbing is carried out in a column
under elevated pressure (2-20 bar gauge, preferably 6-

12 barg) using counter current flows. Typically a stream

35 consisting essentially of propane and propene (and less
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SUBSTARTUTE SHEET (RULE 26) WO 98/ 45243PCT/ EP98/ 02030 - 5 - than 0. 2% of
priopyne wpdsRsagadi ene) is renoved as the overhead fracti opcfRpodidsbioher use
or processing. The sol vent which absorbs propyne and, at the el evated
pressure enpl oyed, al so propadi ene, suitably conprises a 5polar organic

sol vent, such as an am de, e.g., dinethyl- formam de, dinethyl acetam de or
N-nmet hyl pyrrolidone, a nitrile such as_acptonitrile, a sul phone such as

sul phol ane, or a mxture thereof. The propadlene is selectivel noved,

for instancehanofy28xOfaRF Ry seRF RESRIESRE het Sy & ediodisd | is a
‘é"?' | |l<n0\é\ﬂ_<51®éhﬁéladl F nadt ot heo Ai Xhlﬁt(heﬁ xm@pgﬂepaadewsop@.u emae i S .
i ssol ved in ol ar ani.c_sol vent, or a .solution, an

pr opadi ene ?%ngﬁﬁvé'& aa%%\%o?ﬁ JropyYR& % %? | g Vpartzpéyne
di ssol ved ipirdsshees empedyeddui ahbbepmpaeintemar esuheabdme cxsnpteig ¢ dnad
her gi n above. o) u n e subj ect

N abovEelar g&ﬁ R opAEy ENe MncRUACUELhyabe Uy cgqné%

i SO conver s/ of 1 Nto propyne Shd Be %dc
i someri sati ﬁmmﬁmpd@padﬁmtm:ﬂl@Cpt@p!}@@ 1e5 %‘%Fh}’l%ﬁmqlﬂdq{éefarft and

may Convemlf{'gl—me s%fcfrpca@daé@tahﬁth:'ﬂ@ d é)rsngéheﬂés%u%th < SPESRSAr € i N
the range o rom-3 100 C, pref erably to 40 C, and a pressure in the

range of frbﬁQEfloFoauﬂ}4ﬁ#£F BREFEPELI y 1 to 20 barg, in the presence of
an isonerisati omhéap@bmtdlé’rﬁ Of s e¥anRlct ivelat ai'mﬁbvédlmrfio&i rigusetmr&t«al i

Cber | sat ih EXEAPPOR Y MeCtH L DARL PR K TRE ®s SRy o e
Cheni cal Teedhbbdl kgpwanmchtHdod, Vnhuwhlﬁmppﬂammixtmgélpf mgw@?amtb 556,
and in US A 3801803n 30 18] s S61.66L Y& LBy R r 06 rBLARRIINGeftdANt T al Ty
available as such a solution, and propadiene is removed
as a gas (e.g. by stripping) leaving propyne dissolved ir

15 the solvent. Suitable solvents are the same as mentioned
herein above.

The propadiene may subsequently be subjected to
isomerisation for partial conversion into propyne and be
recycled. Thé isomerisation of propadiene into propyne is

20 well known in the art, and may conveniently be effected
in the liquid or gas phase at a temperature in the range
of from -30 to 100 °C, preferably 0 to 40 °C, and a pres-
sure in the range of from 0.1 to 100 barg, preferably 1
to 20 barg, in the presence of an isomerisation catalyst,

25 for example a catalyst comprising an alkali metal or al-
kali metal oxide deposited on alumina, or another isomer-
isation catalyst as described in Kirk-Othmer's Encyclo-
paedia of Chemical Technology, 2nd ed., Volume Supplement
(1971), pages 547 to 556, and in US-A-3671605.

30 After selective removal of propadiene, substantially
pure propyne can be isolated from the remaining solution
by stripping or flashing. The molar concentration in the
propyne stream obtained lies above 80%, preferably above
90%, and most preferably above 99%. It is desirable that

35 the molar ratio of prbpyne to propadiene in the propyne
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pure propyne can be isolated fromthe remaining solution by stripping or
flashing. The nolar concentration in the propyne stream obtai ned |ies above
80% pr Vo833 above 90% and nost preferably above 99% PGUVERSQELP ap| e
that 35the nolar ratio of propyne to propadiene in the propvne SUBSTI TUTE
SHEET ( RULE 26) WO 98/ 45243PCT/ EP98/ 02030 6 streamis above 100,
preferably above 1000, A nd nost preferably above 5000. The propyne may
conveniently be stripped fromthe solvent i'n a distillation colum
operatiny at g:pe@ssulse diavd he0® angeeferabdy da’® b@PY: arsdofCsh

tenperature in the r e Qqf 0 230 C and a top tenperature in the range
of -25 to_+35p€?Q9F5?g3%5§V?%%h%6ggrunn i s operat ed at_amgée%sure in the

range of 0.1 to 3TBebmmppwndona pncERHPRLGRELY D tHert FomEiS 210 C
and a 10top teRGLALLIG, i) diiec180ge16h cbiu® tifefatingtall p, pramiumm of

T e g
two-thirds of (tae peapaurcst12amoOpenarcngnat tommveenperatafdeud fthel to
it o L A e
according to, alteel iatventpoes smyebénatpecaralgsstohal hgtacsi-f BpI%r 2 he
oo efr e MR S BB e i e
10 top temperature in the range of -15 to + . itably,
a column of 6 to 20 theoretical plates 1is applied. The
internal condenser is set to condense in the range of 0.5
to 0.9 of the vapour stream, preferably about two-thirds
of the vapour stream. Operating at a convenient reflux of
15 1 to 20 m3 per hour, energy is withdrawn at a rate of 90
to 2000 kW, for instance of 96 to 1920 kW. The
carbonylation catalyst used in the process according to,
the invention may be any catalyst having activity for the
carbonylation of propyne. It is preferably a Group VIII
20 metal catalyst, more preferably a platinum catalyst,
suitably a palladium catalyst.

Preferred groups of catalysts are disclosed in
EP-A-0,186,228, EP-A-0,271,144 and EpP-A-0, 386,833, and
include catalysts comprising a palladium compound, a

25 ligand (e.g. a monodentate or bidentate phosphine) and an
anion of a weakly or non-coordinating acid.

Specific examples of such catalysts include combina-
tions of (a) palladium acetate, (b) triphenylphosphine,
diphenyl-2-pyridylphosphine, or diphenyl (6-methyl-2-

30 pyridyl)phosphine, and (c) p-toluenesulphonic acid,
methanesulphonic acid or trifluoroacetic acid.

The alcohol reacted in the carbonylation step of the
present process can be any hydroxy-substituted hydrocar-
bon, which may or may not carry further substituents. The

35 alcohol is preferably an alkanol having up to 20, more
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Prefenred groups of catalysts are disclosed in EP-A-0, 186, 22

8,

EP- A- 0, 244 kA% and EP- A-0, 386, 833, and include catal ysts CpepEpsidnse

paliadlun1conpound a 25ligand (e.g. a nonodentate or bident
and an anion of a weakly or non-coordinating acid. Speci

such catal ysts include conbinations of (a) palladium acetate,

triphenylphosphine di phenyl- 2- pyri dyl phoéphi ne, or di phenyl

at e phosphi ne)
fic exanpl es of
(b)

(6-met hyl- 2-

30pyri dyl) pRospll g, ng L6) apchalusnesulphonkaAeids B anssul phogke aci d

or trifluorobacetic ac reacted in the carbonyl

ation step of

t he presentm@ﬁ&ﬁnﬁicaﬁtbénéﬁy Dﬁmnﬁﬂpknﬁkﬁ¢PEPEénﬁ9dnﬂiﬁutaHOlr 15%p0n,

Whi ch may ok, Y, J1ot &x@d’irMeﬁ:‘ﬂ"-bﬂ%ran%‘ibStMééJ@%efZ%b@ ligoh
preferably an al kanol having up to 20, npre 98/ 45243PCT/

- pref er abl PeERER A c BB 598%‘9 mesip e MeFharEdtate 4% the

d1kSnol is
EP98/O$03Q 7

H&ﬁ% uctc

et hagnol , prOpanqihe s onanehoxAdeutradted smutnaolc,aramhytmttxchmt anep.

(%} f I | k h I h ' h
he. product OIS FRE G HOR RoRGRFAG o bt it he BT BRI A Ton

nethacrglate as

P epof the

present pr oaensis 1iscgrétedablyedskedommrsusotantiaddy mrm eﬁcarrablrylueed in
subst anti al Ly, e chf M:ggr mg&t n?%%tg eO0 é@é :q:fgerbd’@y be

present, but I NCr ease t e need

icati on of 10t he

end productlm&%#%%ﬁn%ﬁ%réeéécﬁéés@hﬁﬁgt%ﬁ%#aW$eﬁﬂdopqﬂifkﬁﬁﬁkﬁﬁ pfocess,
i f 1Ry esent ghet QNI GORESNLAAL itidrefore decrease the total yield

of the present process, if present at too high
tion.

concentra-

The reaction between propyne, the alcohol and carbon

monoxide is preferably effected at a temperature in the

15 range of from 20 to 200 °C, more preferably 20
and at a pressure in the range of from 5 to 70

to 80 °C,
barg.

Though a separate solvent may be used, for ease of puri-
fication it is preferably absent, since the alcohol pre-
cursor and methacrylate ester product constitute suitable

20 liquid vehicles for the carbonylation reaction.

The reactants are preferably fed to the process in

substantial accordance with the reaction stoichiometry,

i.e. in substantially equimolar amounts apart from any

recycle streams. The catalyst system is suitably applied

25 at a concentration corresponding to its activity, for

example, to produce 25 kg or more of methyl methacrylate

per gram of palladium per hour.

The design and operation of the carbonylation unit

and further work up equipment is within the skills of a

30 chemical technologist, and does not require further

explanation.

The invention will be further illustrated by the

drawings. Herein, Fig. 1 shows a process flow diagram of

the process of the invention; wherein propyne is stripped

35 in a distillation column equipped with an internal
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The reaction between propyne, the al cohol and carbon nonoxide is preferably
effected at a tenperature in the 15range of from20 to 200 C, nore
preferabMP 524 80 C, and at a pressure in the range of fPOHEBOYBI3FY harg.
Though a separate solvent may be used, for ease of purification it is
preferably absent, since the al cohol precursor and nethacryl ate ester

pr oduct constltute suitabl e 20liquid vehicles for the carbonylation
reaction. The reactants are preferaﬁ1¢3fed to the process in
substanttal asuctatwre wshwehd neasbimen ot €hh QMR £ iic$tidhs that
substanti al | b a fron1any ecycle treans. The

cat al yst sys%fem i sé%{ut?t yélg}f)% |§§b§ eziltco‘nc herati SrUET reHNEFAS to
its activity, o8t %&W@%rﬁibdﬁbe & skg rre fiercedf emitdddmeret hacr yhat e

per gram of p@Memﬁﬂgn;mg IPUMistratedhe design and operation of the
car bapyl ation uni d f rther work up equipnent is within the skills of a

30cheni cal techn&Po nf do¥RiGat ﬁ@éﬁﬂﬁifiﬁrﬁém éiplammanslng The

i nvention wi R .19¢ mergh'd | sist p@tednAy 7t.he d{ﬁ%@géhtH%rfelp'}: ,#: fg Shows
ropyne i s

a process fl w. r of_t r s of the invention

stlrol pped 35|% Q gtd?ITInatl %%&ﬁﬁﬂgéaﬁl BééIthhzénOPﬁFéﬁﬁailg aUBEaTIfIE;ﬁ?E
SHEET (RULE 26)18 ofD488 ms5 PEPCIS EPO84A 0263Rux &F BoadaRsper %d&el Iaas
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sho a proc?gs Iom1 i agr am wher'ein
i nveéntion is Id%tr @gdistillation column is equipped with an

internal condenser (2a) set to condense about two thirds
of the overhead vapour stream (516 kW). The bottoms of
this column comprises DMF and is removed through line (3)
for reuse. Through line (4) the overhead vapour stream is

15 forwarded to a total overhead condenser (S), wherein
propyne is condensed and collected in product accumulator
drum (6). Through pump (7) and line (8) the propyne is
forwarded to a storage facility or a reactor vessel (not
shown) . Optionally, as shown in Fig. 1, drum (6) and/or

20 line (8) are provided with an inlet (9) for the alcohol.

In Fig. 2 a process flow diagram similar to Fig. 1 is

shown, however, the overhead vapour stream is now com-
bined with a line (13) containing propyne condensate
(recycle) in admixture with the alcohol. This stream is

25 drawn off through line (10) from drum (6), combined with
the alcohol in line (11), and cooled to =35 °C in heat
exchanger (12).
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5In Fikg. 1, a typical solvent stream (1) conprising 92.9% by wei ght of DW
and 7.1% by wei ght of propyne is stripped in a distillation colum (2)

oper at i ngycbg/i2h£ed rate of 42 nB per hour, a reflux of 5.4pcBEpsgobaur.  a
pressure of about 1.2 barg and a tenperature of -6.5 and 10180 C. The

distillation colum is equipped with an internal condenser (2a) set to
condense about two thirds of the overhqugvgpour stream (516 kW . The.
bottons of this colum conprises DMF and Ts renoved through line (3) for
reuse. Through line (4) the overhead vapour streamis 15forwarded to a
total overhead condenser (5), wherein propyne is condensed and collected in
product accumul ator drum (6). Througp punmp_(7) and line (8) the propyne is
forwarded to a storage facility or dethiMygssel (not shown).

Optionally, as shown in Fig. 1, drum (6) and/or 20line (8) are provided
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2. A process as claimed in claim 1, wherein the gaseous

propyne is subsequently condensed in a total overhead
condenser and collected’'in an accumulator drum where it
is admixed with the alcohol.

15 3. A process as claimed in claim 1, wherein the gaseous
propyne is subsequently condensed in a total overhead
condenser by contact with chilled alcohol or a chilled
mixture of alcohol and propyne.

4. A process as claimed in any one of claims 1 to 3,

20 wherein the propyne is stripped from the solvent in a
distillation column operating at a pressure in the range
of 0.01 to 5.0 barg, a bottom temperature in the range of
120 to 230 °C and a top temperature in the range of -25
to +35 °C.

25 5. A process as claimed in any one of claims 1 to 4,
wherein the propyne is stripped from the solvent in a
distillation column operating at a pressure in the range
of 0.1 to 3.0 barg, a bottom temperature in the range of
130 to 210 °C and a top temperature in the range of -15

30 to +25 °cC.
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10t hessupply of reflux. 2. A process as clainmed in claim1, wherein the
gaseous propyne i s subsequently condensed in a total overhead condenser and
collected in an accunul ator drumwhere it is adm xed with the alcohol. 153.
A procesWOR8M4833i ned in claim 1, wherein the gaseous propyR&T{EE98/02030 -
subsequently condensed in a total overhead condenser by contact with
chilled al Cohol or a chilled m xture of al cohol and propyne. 4. A process:-
as clainmed in any one of clains 1 to 3, 20wherein the propyne is stripped
fromthe solvent in a distillation col _operating at a pressure in the
range of 0.01 to 5.0 barg, a bottomtemrature in the range of 120 to 230
C and a t@ép t amparctess as theimeagerofanpSone €35 alaPss. 1Atpr Scess as
clained i ny .Qn i 1.to 2 i e p LSt+Stei pped from
t he sol ve%th%ir)rélg'1 %rg%iﬂ:g?%ﬁ ) tfér%nrl eércgt ?ﬁ%ﬂlattqg@pérlggglarﬁg IEIElit e range
of 0.1 tod3stiBdragien beplumnt efpdr fiaurdl i Bhepsatarfrl dPl28@sto 210 C and a

top tenperat upe grpddies r289€18fimetd i30tdhy25nE. of dlhims61 Aopkycess as
claimed in any one of claims 1 to 5, wherein the prop%/ne i S strbpgﬁd from
tie sol veWherid dikg i 1PLEFBALcGOMASTHISE 13 56T HEOIEXREaPspl aPeat 7. A
process agwekahirdis rofingheneapbud! adtwedmt o 6, wherein the internal
condenser i s get._to _condeps out. t.wo-thirds.of oy . St 18. A
process ag “cl g‘i %3%en50%§$m8%,ggmgr éth "‘%Jhée{ﬁgngér r‘l{a’#e%%n eﬁé%rgéggrggtae‘s at a
refl ux of ctntenze@mpPpryahear atamd refdngy ¢£ Wi tiedrdiwmatparrhosref 90 to

2000 kW an4 energy is withdrawn at a rate of 80 to 2000 kW.
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