" e3eVHsl 46TH Q' r PROCESS FOR THE PRODUCTI ON OF ACETI C ACI D The present
i nvention relates to a process for' the production of acetic acid by the
carbonyl ati on of nethanol and/or a reactive derivative thereof Ilﬂéﬁ IQ@PZ
presence of a Goup VIII noble netal catalyst and a hydrocar b'yf' ide
co-catal yst. Processes for producing acetic acid by the Goup VIII noble
netal catal ysed, 5 hydrocarbyl halide co-catal ysed carbonyl ation of

al cohol s and/or their reactive derivatives are well-known in t
Representative of such art enpl oying rhodiumas the Goup VII Immmlmmmmmﬂ
catal yst may be nentioned, for exanple, US-A-3,772,3S0, GB-A- 1465949&6*

GB- A- 15357S 3 and EP- A-00S7070 Representative of such art using iri di%m as
the Goup VIIl noble netal catalyst may be nentioned, for exa

123412 | ; US-A-3 7723 SO; DE-A- | 7G7 | 50; EP-A-OG | (97, mmmmjmlm"mm)
S4, EP-A 06 1 S 183; and EP-A-06573 S6. In continuous |iquid phasg;,...
processes for the production of acetic acid by the carbonyl ation 0(1?

rethanol and/or a el yerderofet P RABRFIIN OFECRTREARGP Of & G oup
VII1 noble netal the i T ' l'iquid
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conposition being recycled to the reactor to maintain their concentration

t her ei n How&rdogylagen phmethprglypaior Taensyive derfvaliggtereot I5thg presgaescofi HEr e

rhodi um and <+ di r |.at i en: Qf hapol to acetic acid. The
cont i nuous r\ﬂgwgmg?;%ﬁ%%ﬁ%r‘rﬁg@r;%gb&llsRﬂ@ ﬁg{%fﬂl)@gr bonyl ati on process is

said to consist @froédiseRdobERdGciRd ab@ietacINg) the €6l VM nBbleinhdtfladataPRe@nd oOf f
gas treatnent. The reaction section conprises a stirred tank reactor,

oper at edd at hafiegabebhalidapercatalised sgtbiopaipnnfalcolpld apd/pr tih reestivel Li qui d
reaction conposition is W.thdra fromthe react nd. is passed t.hrough a
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lighter conprersp Il hbile Ime@uucdtarﬁa@h*]w neRfidRa] for @Rarhpret DYIA L odden,

met hyl acetate and water) together with product acetic acid are vapourised.
The vapour fGRrét-1918HE: GRehr- [pa§88tandERHe0pRita70i Kepresentstiéstafsnclnpit lusngt he

liquid fraction (c i Si he .rhodi,um cat al yst in.acetic aci i
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purificedi onosecti @/35-As3 792880 UFE QP67 130, BPIA-b8TcHi7TSEPLA Bkl OfB4cEPUAN (t he

| ight ends columm)) a second distillation colum (the drying colum) and a
third distilOba8i&SnachElmk-066AEtheavy ends col um) (as shown in Figure 3 of
Howard et al). | the.IiﬂhE.s .ﬁngs col um th\él i pdi.de gnd .mat.g%ly cetate
are removed over NBSA"HI"GHY U PMaBHRECHaESr oLty PX F'en gepgtc #R ég%ur i's
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phases being returned to the reactor. Wt acetic acid is renoved fromthe
| i ght ends A&dlurobld ypiatthelagetasacad piodectds agvoserdd fronf the ligoidtrhactidnyi ng col um

wher e er is renoved overhead and an essentially dry acetic .acid stream
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et al it canheideehhd Raliol REnURENRRA HALAKi] GRMif rom the drying col umn
is 15 recycl ed to the reaction section Heavy |1 qui y-products are renoved
fromthe base of Hdiearbeaxlyin&atdysioToday, W8 RO d2tuB54 dewetibettmahddibeiang t aken

as a side stream _ o ) ,
iridium catalysed carbonylation of methanol to acetic acid. The continuous rhodium-

catalysed, homogeneous methanol carbonylation process is said to consist of three basic
20  sections; reaction, purification and off-gas treatment. The reaction section comprises a
stirred tank reactor, operated at elevated temperature and pressure, and a flash vessel

Liquid reaction compasition is withdrawn from the reactor and is passed through a
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In pr’acti ce the upper (aqueous layer) fromthe decanter, in whole or in
part) is returned to the Iight ends colum as reflex and t he IOV)gr éorganic
| ayer) fromthe decanter is recycled to the reactor' For operat' REC 2™
reasons it is highly desirable that two 20 separabl e phases are naintai ned
i n the decdhtléng Ddeant e ﬂaslatahki\athprd memfajqjayaﬁdmntchiamompam offthe higuid
successful operation qof t onti.nuous, carbonyl ation _process .| f the
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acetic aci dieyiryiggaebln@) aenk knuodisktish chRast(IRNRaBPeRRIcBRIAT (A Mdwn in
met hanol ) nethyl acetate and di net hé ether with carbon nonoxide in the
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presence ofFlgilf@@ﬁﬂﬂOwalld ehd) aln the hehis shdgedanamesy) leECtetfylld meshyldeetared

wat er, corrprlsm a crude reac idis rawn
froma car t%?ﬂlelm l%r dtégﬁrdg yltmﬂmeE‘aterfngﬁf?“ccﬂ%ded n‘fa%‘)&”fslcggw”f% e)
and a tat a'aM&tall@WécC!d s%?hﬁ’e\ge iht O pIG@ed idianieBehtdr, Bathahysds beMgRefertdd tohheh s
not evaporated in the tlash zone is circulated into a car bonyl ation

react or, (lﬁ?acépfst\f@fat 4Cﬁ“¢m¢ldlrﬁ ranmagbfrpmfthabghtmdévdpmnéym@llmstamederdra\gh zone
isfedinto t, . di vapou
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top of the first distillation colum, and (d) a step in which crude acetic
acid i s w tHrdvadvat ailnbcnntl‘me.ebxotlhomeawetlfeed siatke sgedm fiear theldeyibotolomno$ t he

firstdstlllalon colum) characterised iii that a |liquid sepa EIOI’I state
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tenperature at e overhead part of the first di stlllatlon colum, or
reduci ng the corlmpntct:ad: tlmmpcpér (mgtiduyis la@e)tfmletlmdmcamtnem wholelog i pzmtuld fed

into the decantg t:IF151 f the f.irst ﬂ Sltl| tion colbj E?—A—O?GBZQS
t eaches. t hARUSEAC fi ik STty 8t el A0d Fed RecTDEEAY e Efévb* '%nd t he
unsepar at e(diédn%' ﬁlec clE@F‘d’ﬁm'eSELh tﬁaﬁo Basbot 1 a*ga{nsnf egw]y &g Yhat two
conpounds, suc acet al tona d yde an

2- et hy2@r otsepwaitde plydes amm@hxmaguamnctheddcameexccﬁ)qomumdsatshtghs alparexylnti odi de,

build up to an unacceptable | evel in the product acetic acid European
pat ent publPBATINGA IhihsisescesiilCopestmpy of the %%lewtﬁec@r%?npﬂaaeég@cﬁﬁﬁ If e

producti on r I ce of a
Fhodi um 20 SarEETEPEr A RS R QR %W%FS'EI?%?%{@Lé%f’ﬁéé%ﬁ%ﬁ?%ﬁ@. " the
| i qui d r eackdt@contmpiisthe r&l&tdrSWEﬂh(ih fuen hes zaimrhlﬂaﬁft idipadyonwvergivh)acpvief er abl y
in the range 2% to 15% by wei ght, nore preferably in the range 3% to 10% by

wei ght . Whitewsifidjum B&@lmf‘é@r@“&ﬁd% the conbi ned overhead streans forning

the | iQé;t ends rg%ﬁx%%zébgwp 3 he !étﬁés'é aF Gdint ?J‘ﬂ’\ﬁo S’er?%ﬁ'@ea@gsés iR 3R by

wei ght~acetic acid he "ne concentr reactors
were only 3eaktorandirdunddantes Wit!hgh{lt the\!‘eork'b%\l@atfdhbtﬁdvztthadonﬁilndall ighhgret hyl
acetate concentrations, typically 8% w w or greater in the liquid reaction
conposi ti omarmnylhmmmtb@mbaom ormpesititrotecraasastar b egricgntaationlmesyd| s of

wat er and rreth i odi ich conditions ret pica C with the
use of iri GF?} eé"é’“fal‘ﬂf d %W‘I’%E%BWP"C%‘%%? n "? ?ﬁgsco-h%?ﬁz‘rg ?gg
difficul t tachRi @Hx%c&é@qoﬁprcﬁlﬁﬁﬁé abliR a@fﬁ%ﬂ%adtmotcbﬁtlﬂ%h Pta(?leastV%HeCh ' n turn
may give rise to product quality probl ens "of t he type referred to in

EP- A- 0382 3Blectad fropi mathacel paethylagetasd hmhdimet byt gtéablywah carbpeg;rmnpxtdf: lrhghstr auI ic

i mitat to both cont | dp
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decanter. EP-A-07G3295 makes no nention of acetic acid concentration in the
overhead fraction and its inpact on the 3 mai ntenance of two phases. In

of f=line experinents we have found that a typical decanter feed will forma
singl e phase with about 14% w w or nore of acetic acid present. However, in
a continuously operated decanter, even |lower |evels of acetic acid nust be
achieved (Sw %or lower) in order to maintain stable operation This is
due to the increasing water content of the organic phase, which depletes



10 overheads of water by recycling it directly back to the reactor. This
causes the water concentration to fall and the phase separati on{ogb e
nore difficult A feed-back nmechani smthen becones dom nant and the decCdnt er
beconmes singl e phase. Accordingly the present invention provides a

cont i nuous iprodiesd irftor flaklez@repduts canlysifcimaleting liqudd dodyintrige caaalimonyl at i on

of nmethanol and/or' g reactive derjvative 15 thereof which process,
conpri ses tREPEPEPIVIHEN IsOps e\*@@mt%mﬁﬂ% Hashong st latedrintect arkonyétiopat i ve

t hereof to i : i i t / tive
dor vat i ve TRESEP Y8 NEGR Tk Rlur FAciOh bl R e AN A0CLTe LEBE,
conposi t i orfjrsttdigillaiiqucaumeac thedbrie offp@spdiir@n adiquial (< iarsgepain FHoea Mw | nobl e
nmet al carbony| ation catal yst, nmethyl iodide co-catalyst at a 20
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| east a finj i f - e t . centration of
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conposi ti oncéticoasid Revicarbonibat thebofteacirake didciitMerodsGbngmtdTehaMitshdr awn

l'iquid reaction conposition into at |east one flash 25 separation zone,
with or wi tdidiliatierheolamai ehamstastsehisthat & lqysd erpatasion staspisuhe figcanter anthe
conpri si ng ,\wat er,, .Aacet.i cid product. methyl acetate a yl...i.odi de,
and a |iquitdPf r?glfttﬁgnc}lség'ﬁg?? %?'ﬁ'émésr'Sﬁ'BtWTeldlmgr?ga'lne \W?ratpqg%ﬁgmé{”ﬁti%n _
catal yso andlom, iewatdothatodlB@semparié e 8Lerhédd part SRGY Gikdt RGN 1 qui d
fraction fromstep (Il1) to the carbonylation reactor; 30 (IV) introducing

t he vapour Pl iobFeductis tbe egneentrytionmfaneghyl iaegintesadigingd én thelliguiddiad b urm;

(V) renovi raoce tream rising acetic acid product fromthe |ight
4 ' 40 %&fgnteeﬁaéﬁ‘ai%%‘? Pﬁhgtcfﬁsg%'%@f‘tbﬁmoqﬂ’/?) removing fromthe head of
the Iight ends dimi-016@0209ReaeREsUNR @heraRUShatdsafet dd? forGPRNE 8bdadtemBh iy
acetate) nethyl iodide, water and acetic acid; (VIlI) condensing the

over head vapduie dnsaparpied lifinidns (eghgled B hyir¢dciorpls piadgct daebayhdengeadaver head
vapour  fracti.on fro VI1) to ecant rein the fraction.is separated
o a5 Lp et Tussitidy s A it M et B aRe 55 ayRR.orgihig RABEY el | ng
in whole Orcol’rﬁbfﬂﬁdstsuahﬁs hd:pPRIideaBHRANSh An%%éceﬁgarag“g&e@% iR pg-a&.'cl RS

reflex to the light ends drstillation columm ari | ower (organic) |ayer
separ at ed iaidl0 (VII1) in whole or i11 part to the reactor characterised in

that reparability of an upper, (aqueous) | ower (organi ayer
in the gecanjt er.ﬁy“ﬁo%?a@ﬁ’afaﬁ)) PH'BI‘(CF@O%ELHF%E\F(ESX @{73ralrg§jﬁa]a‘ihﬁ\f9ﬁb“%ﬁ’ég%eéﬁ r‘il“’r ;ti on
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decanter at or below 8 wt Thé concéntration of acetic acid in the condensed
vapour 20f r asthooplapars saalysto Tiheenct byl deetaretcencinsraporefngthabijyidmedcnbai ned bel ow 8

wt O f bly .bel | 6 0 f bl | h 5 %
Mai rﬁ eﬁ;ﬁcic%%w%/lﬂ%ﬁ e,sg%vts'etﬁ\t%%%gp{?g bgégft@{f-a %fe?éaah ﬁﬁttf\%?@sﬁ%@ekﬁ%%our
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Wi t hi n t he teotdminaheVevhieadzaemustiemingf the lighreats amlcled dhges weretchleulatdduon ar e
sel ected such that the acetic 20 acid concentration in the condensed vapour
fraction i age QP6% angr1.pEredy Wgghtagetigcid.fe methyl acetate concentrations in the

25  reactors were only 3.1% and 7.3% by weight.

We have found that at high methyl acetate concentrations, typically 8% w/w or
greater in the liquid reaction composition in the carbonylation reactor, particularly at low
levels of water and methyl iodide, which conditions are typically associated with the use
of iridium as the carbonylation catalyst, it becomes increasingly difficult to achieve two

30  separable phases in the decanter, which in turn may give rise to product quality problems
of the type referred to in EP-A-0768295, and plant capacity problems, largely as a result

of hydraulic limitations to both control valves and pumps.
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light ends colum contains a relatively small number of stages (around 10

intotal) It has been found that the aqueous phase nust all be_r fdgdx to
the colum to maintain two |iquid phases in practice in a commerci-al t

operating with about 10 theoretical stages above the feed. It is preferred
that the light enwdsha0oksimd thasa SIeRInab thdgdbhke offRLiftaddnPRR] B APbNasddin OF

greater, theoretical stances above the feed. increasing the nunber of

t heor et i cal2 eqrdigaausy pRrrater greanteras faesontral thesoneenpiatienpf asedid peidhin Bt gi ves a

benefit in t f wat | effici d.th ificati
coars, " AnorhEHRg et fo TN HatE o Rt 1o BE gt R e Bt ek o
decanter meys HEntitH SHRENCEINMCEReRtrhdtsh it 8Rh&d!ft4dtibS anitd mu{;{ﬁd @ﬁﬁ{ee any

recycl e streans having a substantial acetic 30 acid content) I

ot her wi Se nmginfeoannerdfywhphasdse émoftdide eoparimentowe basefouahthat htypidhl r ect | y
into the decanter o.the light, ends distillatjon colum, suitably at a

poi nt cl oseé:etc?)“tfrh e‘% évélﬁjaﬁ& ‘hg”%}ﬁ "P?Sleév'{}‘aﬂ’é’ﬂf ﬁ%a‘ﬁ/t“f BhmPI agrgtéﬁ)a%%) so as
to allow thgeanet Howdddid NedMBususly dperfred 40 IR Coeh §ovedNERN &P acid
separated out fromthis stream by t'he stages above the feed Such a recycle
stream may test beachiexeaings et Yoaoriapenin peteurammsintaastable opertatien o his gradue to
treatment section of the process As regards the decanter itself)

convent i ond eH@é?aé'ﬁgf‘we'r%ﬂ‘m?m?th@é‘r'%\%‘Sﬂl’[éﬁs?' g E?PE%F%WFH&MWQ% C‘S]Hé‘”
Provishen Qdvethdd@Ob) witel 69 rdcFEHR: it Bigeci9HAUIOl MRe $ARIJr. R dafidds Ry lvhadr i cal
section depending fromthe horizZontal Cylindrical section This 1s a

st andar d demingentfatiah tio €llifaowd thy phasasepanaion tbthecend soed diffeulta A feadbatkune fl ow
of heavy phase, .or ere the heavy. phase densi%y is very high and it is
desirabl e t'BEHARFHitEEN basamen damnapyansthp dacaptes REeUNGtetgls BIAS¢.t has been
found that under : ' Al by A tion

condi tions pr eva?ﬁbﬁ%'r@kq%éhg'%%)ér/'}gma\%gmgﬁ ’?’%’é’eﬁggé’gﬁ{?og’%@@gt@ %gg; |{ht% i's

possi bl e t greduationatf @cdtlveachiblot thaearahiiytiq@r eSeehainal abhdier ¢ oastivaiddrivativef t he
decanter. Elimpation of the bopot fromthe decanter provides the advantage
of capi'Pal 'e&&er WhGh RERCCHUEOPRIISES HSISEPSPADr i cati on of the decanter vessel
It also avoids t p 0k L rer r.atl b nce

w thin the boot S hducea by i pnSl R e SRR PR AED s b dMRUb P
that the deeanbein veldel thensetpdral endlackcasdradeal/ ftivetherebf i€ feadted witte®bed al | y
avai l able (from do exanple Natco) Tul sa, Cklahoma), to enhance the rate of
phase separla@mmflepnaﬂ@ug‘*@r&ct@mmmng@ﬁéﬂlaﬁ|r9a%@ﬁﬁ9ﬁn§@51§%%cr@prwng a

i nclined, r ' ' : e the
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separ akor s dvaserthdoadyankagact hab, oftidnalsy} dtiltat 85 prldehous€atdBasoh fignal | er
decanter's In turn this leads to the advantage that if the decanter becones
si ngl e phas@ncetiatigh oAt AgdpLaseiatpict catenircipe 2§ edleomrm By whonnéateticn t he
reactor referyed ta. her ei nabove is mnimsed. In step (I) of the process of
the present®TWEAYTon methanol and/or a reactive derivative thereof is fed
to a carbonyl ati@n reagh@hwinaUidudPletctidadlinpositide fiovdihe \c@foa{ladén Faatdanol

i nclude nethyl acetate and dinethyl ether The nmethanol and/or reactive

deri vati ve andenteagfucing the amthdthwliquitbregetidnotoyiposition inteat teast anettlaslcar bon
nonoxi in aliquid reaction, coppositi.on e .carbon nonoxi de.may be

cosent 291 1 wepupttrnan A oar il TR of P8 TR rar b ot de,

met hane, méohgﬁfs‘m)v WS ScARSRR priBEE! me@ythcEtard hdGRemAriaditik ningd sy@icocar bons
The presence of 30 hydrogen in the carbon nonoxide teed and generated in
situ by t hdrawtibecogassisgiGroup ¥ald tnoble mealpreafosylabbdry ckapst andwphsnilly st prgsence
may result in the formation of hydrogenation products. Thus, the anpunt of
hydr ogen i P'eREOREHon nonoxi de reactant 6 4 DEC ~p2 is preferably |ess
than 1 nol % pr ably. §: ; I : rably

| ess than 0 3 ﬁﬁ% aﬁgf%lﬁgtt%eil af??éa}%pf?%lggﬁpénﬁéﬂgd%{%g l flﬁn %%gtfog

car bongbat i on r g&v¥) oriniradied erealpyur fession fram stepdl) iptar 4 light epdedistillaépn nmor e
preferably | ess than 0.5 bar and yet nore preferably |ess than 0.3 bar. The
partial pre®pE of carbon 5 nonoxide in the reactor is suitably in the
range greater t 0 40 b i I . 4 1 L G .
reacti on conpositi‘on r}eﬁxotvﬂn fé'ggé%B{rg@nﬁ%’gﬁnéég'q%a%&'g&gg\ﬁ?ﬁu%ﬁ%ﬁqeéhhggg
carbonyl ation catal yst, nmethyl iodide co-catalyst optionally at |east one
pronoter, at least a finite concentratiod of water, nethyl acetate at a
concentration of at |east 8% 10 w w and acetic acid product O the G oup
VIIl noble netals rhodiumand iridiumare preferred. The nobl e netal

catal yst may conprise any netal -containing conpound which is soluble in the
| iquid reaction conposition. The netal catalyst nay be added to the |iquid
reaction conposition in any suitable formwhich dissolves in the liquid
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.. ~ ~~Cc 200 Suitably the optional pronoter- nmay be present up to its limt
of solubility. Irrespective of the Goup VIII noble netal used as

carbonyl ation catalyst the liquid reaction conposition in the cé‘rﬁ&ﬁﬁl &p on
reactor contains at least a finite concentration of water. However, the
amount s of ewad @ktilmgyn\¢arynrdepending on the 5 Group VIII noble netal

enpl oyed as catal yst. Generally, for rhodiumwater may be present in an
amount in the ra{hé)e freanviog franptBdwgd pf @k dighiotngs tlistlationt eplumisgo founei ght

For iridiu ter may.be present in an ampunt from.0.1.to.10% preferably
from L to I TR moL ptettdedin S s aB ot her or not i ¢
is fed to the caypgnydodtiéihg the Qvérﬁé’f@t\ﬁ?t?our' fPactiBR YiohPPV Dy, Present in the

li quid reaction conposition by reason of the reaction of methanol and/or a
reacti ve deri vat(Wi) tfssiepfthewottieraekoverhadivdppurdsenon dent (&1 ctarddaeyhtat i on
product and/or .carbonyl ati on sol vent Insofar as the present invention is
concer ned NEEFN the teackion 1§ ¥PpREgdRTP ﬁ“ﬁ'%’ﬁ%&ﬂi’%isbgv FOdi2AVEDIREBRIDI on i n
an anount @f,.f W% or greater-, typically 8 to 50 w% preferably 8 to 3 5
Wt % General I'y, these methyl 1 5 acetate concentration ranges are those
associ at ed wi t h(IX) direepchsg trhehd@e oum part the nppdrd aqresoat) lewdr akpesited trh@v Bt hyl
acetate conce ration.Lfsi n r.hcigi,um s cat al ¥st enerally but not
necessari | 95 r ?‘ﬁf_“éﬁ . pﬁ@n Getlptig plupysing &g pw bf%ﬁﬁ'&@dﬁxe_féew%ﬁq‘ﬁﬁ
remai nger oUIfie WML R R0, Rl B AT | The

car bonﬁ?at ?on ir1ieactc|ﬁolrjl ltn rrp%gthattu'r%&:gggsdlt&tgl egqliqrﬂ{q& E%%F@ﬂg%bﬁ oﬁl;)l%éo to 20
300G pref gaqiabys)ilayet hexd & dnge (breanic) bQertio tR2dCaitheintsodpal V1) ésslifered by t he
carbonyl ation reactor is sui tablfy in the range from!|0 to 200 barg,

pr ef er abl y MREtRigingdhe pAcgntra e e eteacitbingha sordsnssd qysiigad Marqusiraghien  of
the procesg, I j biqui d reaction conposition is

W t hdr awn ?P%%%iwg‘eggﬁrgﬁgﬁyqtggi\ﬁgﬁwrgg(t:t/'or and introduced into at |east one
flash 25 separ atliheroacsmehting bhadtic weitl iothe cohderaettli dpoanfrattidheatsiedtto thg oduce
a vapour fraction conprising water, acetioc aci d product, nethyl acetate and
net hyl 19 odidgeantainsipigfqraljuimpimtaiaed badow Somipro Biekyaldy belpw\a Mt “notnie net al

car bonyl at i cat t d eptionally. a t . pr er. . \f singl e
stage fl as ﬁ?ﬁ'}%raﬁigg%%? lﬁqé]aégw&s/gu%"ﬁéﬁfx%eegqthg? neceﬁgzﬁb% %%t'%a%%lrndﬁem th a

t enper at ur @on?adﬂn&e’tﬂa%b_olnﬂfrhél&)nf\ﬁimﬁf tHeQlfore@nid Bdged S ilatgeld atMiBvablegesuithiish, the
30 pressure in the first flash may be in the range | to 10 burg and the
pressure i mpefatoreEdwdisht ek disaliatsan ecdny bous. thetraBuy eatigevighie reg-obuny | n
epar ati on2Bot 18 EREEaEulR Ity RFHH R GFE BIGHFEY <) B plaackties”

car bonyd at gl cor@@t@tion |Mths t8RIdnbed) vadbuit figctPh LRSS % he BERPOUTyfiEAGt fhen
recovered fromthe flash separation zone in step (I1) is introduced into a
ki ght ends lightsands caluirarcostlinsranreBtivelaismygll neinker df grigesetrdeurdi K inltpab)i dhhasol um
has up to 40 theoretical stages. The colum,may be 5 erated. at an

Sui tabl e pPELiaRd i iieaaipdrtdiase iy iedeLined el fo Balin Mo
base pressyp GidPha@R @ brabticeinAliothmel B8 GRESREING WiBTRRIURY O kiR oPdtichN@adels ght
ends distillation columm w1 depend upon ‘a nufber of factors, including
t he conposibowwthefeedhdt eeeferrbdtdsthanighbesle celunedms gegatertthan bherati ng

ress . Typi cal hase tenperatures na e in the range.l 25 to | 40C. and
ltoypi c;égheg ‘!Eréﬁ]ﬁielraPﬁg@gt%e‘Hg“‘?“ﬁs‘f‘ﬁé ﬂtBSﬁégelf@%l' tIBC'I%aSI'"gS ef(f)”“lbﬁrgcﬁep (V)

of the pro IS ' i6h dysichi gdifromthe
i ght - ends T S g e S AT

sui t abl e paodrnts of hWateraranpd! effidione and thubeddived periffoagon paitsit Anatheras a | i qui d
or vapour fromthe base of the colum The F_roce?s stream caqnpri.sing acetic
acid produstodificatior By mhish theacqticgrid conantigrian i1 thy deeRnte dhayras Maiptatkdn be

dried, for exanpl in.a.dryi Lstillatl lLyupm,, .t ed wat er
suitably bé\l”grf\\b" F?E%F“r‘@%‘ﬁ% gggtreﬁg‘f‘ﬁ%&§@a'reﬁgctrlléyggﬁaﬁq§A‘Hgg%@tsg&t%?&fé%%@ed from
t he pragesscifhen@hi,ethidr@hbtviatingy faedyhialbegn fdian thecpakaed ahdttasheavy
ends distillation colum in which }Eropi oni.c acid by-product is separated
fromdry adiestly i e deepntgrelp (hwlightomds Histilitioacelinn. vaigably at o paiptgless to

conpri si ng ggr%etteg%lpwggg t\%%%lﬂcgﬁtf{r%h?nz rﬁhgs(ii%p?@pi ﬁ\gaats% afi\g tﬁece?cte{'ig a@8 iflerleS

renoved fr ["ati on col um
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“In step (VII) of the process the overhead vapour fraction from (V) is
condensed. In step (VIIl) of the process the condensed overhead(fp tion
from(V1l) is passed to a decanter wherein the fraction is separa 263t o
an upper (aqueous) layer and 25 a |ower (organic layer). Finally) in step
(1 X) of therepydbestssnn teebagsperatedamydousihis trgem bygpastagesdbore (Wlfedd $ich a
recycled in Wn?le or in part as r?flux to the |jight _.ends di,stillation

col umm and THRE'S JHEm P8y S&HPb?xﬁ”W‘eﬁ VEBRWSHUER SETER (P e P8 -gas drainegdti n
whol e or i neB@sd of REPF&IaPl Yy i n whole) to the reactor. The upper (aqueous)

| ayer is suitably returned in part to the light ends 30 distillation colum
as reflux) suitahbyegatdsahe de@nef itaddfatcoOventivoalalesigh @ iidethamobsarbbeylatadine of
renmoval _of the vapour fraction fromth .r?ea’ o[ he |jght ends distillation
col urm Phe RIARSHEIGRS tid ATOKSRA 5 PaPS HEHCT ipkesdie BTEPARSIOBNEFERLe to ¢ he
fol l'ow ng gcglindlriQEgéc%QQ%eEéﬂml f?&n@‘r@hdﬂz@)’\\fap&ﬁinhﬂcm&?@nF'Tﬁm%ri? %tah&arﬁ. graph
of the conponent concentrations I n the upper (aqueous) phase of "the [ight
ends over hededigddesntedfor siustanmgwhere orgré isweithisr clambeolyhatloamfpregesssand Fi gur e
2 is a graph of the coryrespondi ng carbonyl ation .rate Exanmpl e 5 Methanol was
fed conti nu‘ﬁ'ﬂ&rFilhethlE?aéiy B[i?sﬁdlﬁﬁ)”r”dt'g?ﬂ?iyrhér’g‘c‘%'/’Sr“ 'isrﬁ*eWﬁ%L"rfOt‘Wéi”és%\ﬁ‘§ IHgNIraPhed a
liquid reagtd.on it 0 j S i v di : | at.i alyst, 5
wtouatery oo B RTROT 4 on'GE TS Ry B R A AL ERLE D e
remai ndér ofontérerationposditibenpreadity i@ the piboesAlos ohd @dsehoinvBignaaBpoEsivas
carbon nonoxi de The carbonyl ation rate was about 17 S nol/I/hr. 10 Liquid

reaction cdREOEIMESHCLLSt APt REFFCRt D fhe srasEastivnrffithe desanter aBlimmateriof

i ntroduced ' L& : ragtion.

ot g 40bSpPr L AR0NRSRAL B A TR RNGEE PR AR KR B
and a, |i quhbridatiagof die deoamert $dsi rdlg Audidsakdperglbaly oNps@tadeyatativer e
produced The liquid fraction withdrawn fromthe flash separati on zone was
recycl ed t cFapprd bystuguigsayYiden B8 bpeawdeged bytieh valpdefioMsact i on from t he
flash paratio o) _kntr d,intao a conbined |jght ends/dryin

col urmngher e wg[ﬁsr g?f@\%@i e%er[ 'Sr%q?‘ﬂgﬁ%%éacaﬁtg* L?'ﬁ‘gﬁ‘ggla e’lpnaé:(lﬁlg%poal'ﬁﬁn's‘ d ]Wéﬂbur

fraction comaimh&tiabdy aRfilayle (AGRL &l @xallBleNdtcd, dRIHEOk WA AR), aNenIARES the raei d.
The vapour fraction was condensed and passed to a decanter. The conbi ned 20

col utm was dppdesesedaiafon Ratmeack sertiatoffagenai@dy cemausestaghs opineBradt in t he
condensed ocver[ur(\,etaeg &?Eo%icﬁrla({:t i on,| gas]sced 1élo the ldecagt er . N A et
concent r at i GA™EF 8 Rit'sh P B EIOW P tHE GEEakt Wee thied U denes NI d cav s R e
vapour fracddcgiies EpafaBitfh dfffifte pRckRBRIatdr@ HMEAE SdvAndipe tha M dililaRhe use
(organic) layer. Upper (aqueous _layer- was renoved fromthe decanter and
recycl @8 asofrsefllendecanterse 1o owiithie teadoiautha al vandage(tbatghiiie slpcandgrdrecommes 25
renoved fraom tlh dec?nt er - apd recycl ed AN he re?qt or. . i i
single phase, the disadvantageous impact of incréased water content in the reactos
referred to hereinabove is minimised.
In step (I) of the process of the present invention methanol and/or a reactive
derivative thereof is fed to a carbonylation reactor. Suitable reactive derivatives of
25  methanol include methyl acetate and dimethyl ether
The methanol and/or reactive derivative thereof is reacted in the carbonylation
reactor with carbon monoxide in a liquid reaction composition The carbon monoxide
may be essentially pure or may contain inert impurities such as carbon dioxide, methane,
nitrogen, noble gases, water, and C, to Cy4 paraffinic hydrocarbons The presence of
30  hydrogen in the carbon monoxide feed and generated in situ by the water gas shift

reaction is preferably kept low as its presence may result in the formation of

hydrogenation products. Thus, the amount of hydrogen in the carbon monoxide reactant
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A process stream conprising acetic acid product was al so renoved fromthe
conbi ned light ends/drying colum. Operation in the aforesaid magng )
mai ntai ned for a period of about 18 hours During this tinme stable ogg\r@% on
of the decanter was achieved as shown in Figure 1, 30 which is a plot of

t he conposii¢ preferatfly thethapdanol(agme cesefelebyelesd that D EeicCaring /et meresus ti ne
el apsed. During this period the carbonylation rate remai ned reasonably
const ant atPrefRraRVdpRgaan/ QP ueel op aaf8utheipart! peassure BT BxdreseivA thqy Fi gure’ 2,

which is a - - .4 C I r t apsed.
Corpar i son e8P et feagish (A P TR AEIBA Pl ARG, IRLEUREIT I Tho
col um was tkdhamb &ar aiftl et Waire prefertisll 1dsh dtantn®baro MtRIPakad besds 0t ofe/boE aci d
in the condensed overhead vapour 5 fraction passed to the decanter was

gr eat er 5t hanPr@xdg/intieHieactpaisistitabl Bube srnge errafridhand &1 Hyba, pinisly Gpardt i on
in the decqntﬁr aWth the effect on the conponent concentrations of the
liquid in thé decanter as shown in Figure 1. It can be seen that the water

concentration f atHediqakl iepétlon cdmpjobitionteileGeedLoRPNGeI GASUPWIN noble
correspondi ngly increases, as does the nethyl iodide and nmethyl acetate

concent r at gt cadonplatiprecatplysii tetwhiodidsreocwrls ppiionlly at tehg cvambongteat i on
reactor the water.concentrat.ion.increas to about | | % and t he pet hyl
i odi de conc?te}rllé/t%ftaatfi"ndtﬁ Cfoé]fefm'tagoﬁ&f)n/f‘ 3 'V\Etf}glaas?etﬁ%ragsi’uﬁofm%]f[%‘ﬁ% Ogﬁ[alﬁ‘éfé§ An the
decant ep aRGwCRdWIBHOREE piddagt condi tions These changes were acconpani ed by
a marked decrease in the car bonél ation rate to an average val ue of about 8

mol /1 /h to mai ntfithe &romp MYl nabletnaatdls dudaemandiridonn ofe (Irefeniedo dbe ndblshown i n

Figure 2. This is,not an exa%'ple according to thenpre ent ip ntion and is
W wiieh il

i ncl uded ohW?ﬁfCBW'YéB%éFP'é‘PB PN Pele0nTIag CypPou e Eosliefedn it A

cont i nuous IRLRGERSioh QbntpB&iiBh OFHE [0 cRRIyRGRE) e Akled (DYl IRGILRRARAY! ation
of nethanol 'and/or a reactive derivative thereof which process conprises

the steps ebmppdidiod eediyrsgitatee Franolhiamdiserlves in dadiquiredetianvatmpositioher éof  t o
her cof 5} s CPRUETUE Tartih 1 AFBOH GOSN T T e cler et VO GBHER £ on)
the |1 aul d jbRACHIARAGATRORINS RITRRIPL bt MAdRLRHPeYlchlboR ARG aLBlcally
carbonyl ation catalyst) methyl iodide co-catalyst’ at a concentration of at
| east 2% wicalbooyltdootpddxkey, latide edts indaeetge ealttaithe metals may be employed
Rhodium may be present in an amount of from 50 to 5000 ppm, preferably from 100 to
1500 ppm. Iridium may be present in an amount in the range from 100 to 6000 ppm,
20  preferably from 400 to 3000 ppm
As co-catalyst there is used methyl iodide. Methyl iodide may suitably be present
in the liquid reaction compasition in an amount in the range from 2 to 20%, prefeiably
from 4 to 16% by weight
The choice of promoter when present in the liquid reaction composition depends
25  to some extent on the nature of the Group VIII noble metal catalyst When iridium is
employed as the carbonylation catalyst the optional promoter is suitably a metal selected
from the group consisting of ruthenium, osmium, cadmium, rhenium, mercury, gallium,
indium, tungsten, and mixtures thereof, preferably ruthenium or osmium Suitably the
molar ratio of promoter- iridium is in the range [0.5 to 15]'1  When rhodium is
30 employed as the carbonylation catalyst the optional promoter is suitably selected from

the group consisting of iodide salts of alkali and alkaline earth metals, for example

lithium iodide, quaternary ammonium iodides, and quaternary phosphonium iodides
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water, nethyl acetate at a concentration of at |east 8% w w and acetic acid
product; 10:(Il) wthdrawing liquid reaction conposition fromth<=t~0 e 2002
carbonyl ation reactor and introducing the withdrawn |iquid reacti p
conposition into at | east one flash separation zone) with or w thout the
addi ti on ofuhgady thdccptmmmlobromoael \n&’gdmrpréyeacm;i wnitclonpof solalgliwat er, acetic
acid product, acegaée and iodide, and a ljquid fractl on
conprising G ogg"?ﬁ_?fi“ e Ggpup VE Iél“B Ryt juge %%?aéll’%}‘é!{a“&ﬁ&a‘@lﬁs'i HRal |y at
least 15 OﬂgLuBere[E'?Bﬁ cor gbél%n r|1et¢1¥%£|'b89¥l£tg 6 deh Qb ﬁmhélﬁ% 100 f g step (1 1)
to the carbonylation re uci ng vapour tractron from
step (11) lcam@naaﬂnmgdﬂftwandstwst/enlihatanmnncs&ifwmex |(1A{{)vm’rﬁdﬁpﬂnd@hoébnph@cess

stream corrprl Si ?(g acetic acid product fromthe |ight 20 ends distillation
col umm; 3 (VIGropR ¥BUineglerpesah mrloyrdang catalsheGenegity. EdBodi@twateranaobe col um a

vapour 1 aGHdsei if SRR JEHME BREE FLEAMED ML dile) Rtat Andypoet | ¢

acid; 12 ad vapou raction

from (VI); FoMirdiom RS ayt feepre e Bn@eth e Froeadl | Y@Row!, pfar@atly Gdnt 1 em (VI 1)
to a decanter wherein the fraction is separated into an upper (aqueous)

| ayer and & 3%ekemwveightgani c) layer; 5 (1X) recycl ing in whole or in part the
upper (aqueous) M&Kﬁracgt?if)eh n%xbg(,nlv@(w?\v{/]ﬁ%tlﬁ)m ?ISHJIq[ |slflé(d toqhg: f:ar(liL)nﬁﬂEL\)?lr]?)s

distillation colunm in

whol e P i ReaREd?, il OndvitRLIY ackarin Clali@ed %bt&ﬁdcdnﬂ)c%h@h bsepeabam tHetrtaddfonan
upper (aqueous) layer and a |ower (organic) |ayer in t he decanter in step
(V1) is aEnicthped fw/cmrmcalvmdﬁgvatwgtheomfe»mlrmeilgmmdfpr%@@@ttasdham din the

condensed qv [ fr ct| nt er, .at ow 8
Cooe o a ) B BRRA AR ABORE hRAn R ATRNGR (Rt RE= SR BB B & ot

car bonyl at 'c@rﬁbeﬁ%fda Wt a‘é@m&r it PESZedn kivel | Mmeﬁétf&%ﬂﬂ@tsin@ﬂ icat ahysi ¥ A

process as clainmed in claim2 in which the pronoter is selected fromthe

group consma¥d erggredter, tiy ety $nto i@gm%mtc®GMw$n0 #hem%urﬁemmiﬂlautthyse rgethyli um
indiun‘] tungsten 1 5 and mxtureslthere Ar[)ocess} cl ai dibgeclaim
2 or cl%i mPEH C%‘feé‘ﬁa‘['ﬂ'ér%?%w‘éféétﬂésc"é"“&eé‘n% AT Bhthe P eHB

reaction coupaghiiyen tl'\esmbﬂyfteh:%ta'i@-&gﬁeﬁ ARnWindh KB divmek @k a jctYUén'al a‘llp%Lftange 8
to 3S w%5. A process as claimed in any one of the preceding clains in

whi ch the methgekss20lyi bdmdet thomoeht matd, oypi¢atiy bhlew dbgui 8 witact i on conpositi on
isin the rangegéto 20 %%lémfa ﬁ(p referabl in the ran 016 % by

wei ght 6. A pr odBg gt i iaf bl GrEd o ttion oOTSth HETEISs ms i n wh ch
the light ends d*h%tca,lbloﬁ;m&] %EWeh?%xaﬂfr@ ﬁggﬁlgm%%nm&nnb@t@rab' y 15

or greater theoretical Stages above process as clainmed in
any onz0 of 300R€, prefertliyrig tied mhgsfrom MiitoR20¥C yThetstlpeessereliattieng a

substantial aceti¢ acid conte intr duc the |i n
distillati GHOBBIHAT igpctgr o PH%L%I' & TAnge f@&a Hobase. gp@ﬁ@ ﬂ‘gb)omo
fraction f&g@ ﬁﬁ?ﬁgl(edérlblﬁlﬁ'?b%%ﬁﬁvss as claimed in any one of the preceding

clainms in ecanter is a-bootless decanter.
In step (I1) of the process of the present invention liquid reaction composition is

withdrawn from the carbonylation reactor and introduced into at least one flash

25  separation zone, with or without the addition of heat, to produce a vapour fraction
comprising water, acetic acid product, methyl acetate and methyl iodide, and a liquid
fraction comprising Group VIII noble metal carbonylation catalyst and optionally at least
one promoter. If a single stage flash is used the pressure may be in the range 0 to 3 barg,
with a temperature suitably in the range 100 to 150°C  Using a two-stage flash, the

30 pressure in the first flash may be in the range | to 10 barg and the pressure in the second
flash may suitably be in the range O to 5 barg

In step (I11) of the process the liquid fraction recovered from the flash separation
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30 9 Aprocess is claimed in any one of the preceding claimin which the

decanter contains plate pack separators 13 « & DEC 2002
CALA LA CAQY. A ASQA . AQAF, . AFLASE.A®D.Aj_~&u W 8

CJ{qu gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢

a] ca] ca] ca] zajedaftea](Ha]sotefotddaoaRatroanylation reactar.

\Eref g ###{ val gb
](E:?]Afca]&chJ] cg}/gaﬁbéﬁg@é?ﬂﬂ%a% %5%‘1?]&)3}%g{f%‘fﬂ%ﬁﬁﬁ%@%&%g&ﬁ&%ﬂ ‘ a]8((:@ii
* +&+?+
] ca] ca] ca] c% cfa%]?l %égi i %)g(‘pp\/\% ggr\%ig a c @]I fﬁ] f‘ BJ' ?&£H@<§§L‘§@2Lgilgg
YiAz D}EFF}ZI ?]l\mle]ﬂlllaﬁﬁéa&l@?j]}sml?ﬁmf]‘%bh \A\](U:} ma%oc@Qj rha])xceabeﬂ atduen] tlae] aﬂﬂ:ma]wa&]bea] c"aJc
a] ca] ca] ca] ca] cal] cal] ca] ca] cal] cal)] ca] ca] ca
Q#RR) SST' Ut QRSB APV K RSST 2K 282! ?v\lwqcs?ar;gmce?pf%j%ﬁ@¥ bascda) ca) ¢
a) cal cal cal ek spbsaakepheal ol 6ako Aheabealiglanlealiad ol fahabealaabn] cal
ddebef ghXhniglwnmahan Ykjenalupah aaluake of fasjoealiwhldidedhe @bmﬁbﬁﬁdncaﬂ wales] ca] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal mhphshyhhhh/ i 1)1 kdkk™ 11
i rrp]rrxrr}rm ]nv‘r’ﬂaﬁh ﬁ@d)b@sSquqlmqubt\hmp@aqaénapteaa%a] Ewlé%l]bé%q f@ﬁ‘}’é@}‘daﬂj way i?a]rca] ca
caljcalcalc
VT o e da0 s BEFLARSE AR T e 6 Sanafy el tb il Byt o)

C?% c% Tg Ac\:/;] <(:§1] gg% Zi\;/?} ((:\)aj &ahe atdcesl cataa] amlgrlngakerd s palica] is ferhde@S10%VE
109%V& () - s$frqmmllgl)t-ess#mw@t(0)ust>$nnnlo“b‘/@m&oce)ss Jstrafﬁ@@gmewe@smw%\/& () @

23%&( § ) +1ﬁ%%e®°“kg@f°9 @(%Q' '%Wﬁfged@ww(&%&“ @V? U( {‘X&

xmbC@5S10% Mg :L)Q%gbf(t)\e céJQMnIQMeW&@%{Qe"MMpI isi@82acd QA fa)o-du@rf OV () -
@&' 10%v&' () - dEmbC@sS109M #10%&' () -s: ! 1098 )- 109%& (
I 10%& ()- Ffrgm%gg (k.)htIende/@ﬁmlja.tlompoﬂlﬁmu@ﬂ;r_g()%ﬁdl19_ ofgr (>9ample m '1 drying

V1 U ey SIS S i PRI T )
: $10% pt p@arﬁanylatfbgiqg/&t((r)m réfoved from the process The dried acetic acid may suitably
then be passed to a heavy ends distillation column in which propionic acid by-product is
separated from dry acetic acid.
In step (VI) of the process a vapour fraction comprising methyl acetate, methyl
20 iodide, water and acetic acid is removed from the head of the light ends distillation
column.
In step (VII) of the process the overhead vapour fraction from (VI) is condensed.
In step (VIID) of the process the condensed overhead fraction from (VII) is
passed to a decanter wherein the fraction is separated into an upper (aqueous) layer and
25  alower (organic layer).
Finally, in step (1X) of the process the upper (aqueous) layer separated in (VIII)
is recycled in whole or in part as reflux to the light ends distillation column and the lower
(organic) layer separated in (V1) is recycled in whole or in part, preferably in whole, to
the reactor. The upper (aqueous) layer is suitably returned in part to the light ends
30 distillation column as reflux, suitably at a rate of about 0.1 to about 0.7 times the rate of
removal of the vapour fraction from the head of the light ends distillation column

The invention will now be further illustrated by reference to the following
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/

10 10sy; 109 ()-7s! 10%& ()-2' }wx6~\:!, S&$10%e& ()-m : $10% & () -

1, :$10% ) & ()- !, :$10%0& ()- !p,:$109%& ()- !,:$10%j & ()- } 4 DEC 2002

}rog\=! $y@oo& ()- 10 10 10 f; -

s109%& ()-!n, S&$10%0& ()-m , S&$10%e& ()-m S&$10%& ()-m~ a \!dEg\=!

I 10%% () - @SB 4nd- drdwi@ad OV&hich Figtrd 0%&a @ hQ¥&ie gomp onent concentrations in
 109& ()-\L1"E" " ¢ #dEQ\ <1 3100@ () -y3100& () - 109 ()-f, " 10%: ()-S 10% ()-
“1109& () - pw%y@%&]&g@)ﬁhas#mm (gt lendslq)%gbe@y ca_p@ey&iu(x g a continuous

0% () U S P AP R e O

3100 () - ERGHAME ()-Ot! 100& ()-. 10%& ()- @ (((((((M > ,,$10%)0&' ()-M
., $10965& ()-M 9410% & ()-m 10 10 10; 109%& ()- 8&10%& ()-

)g*'>+5 . wWU3® >Msthawd mes &4 ganting oo qa)bcrmyhtmm%c}c&':(l)\dwmhxhe;mm/&' ()-M
L, $10% /) &.

Yos & () it nhA s ROR Sbbatlidy SRR RN s wising et ov o0

1 & () - 22228390053 B>7 \1«9/6“5&:“1&1&?/& (5-Wivd Feth lacetate and, comprising the remainder
: $109R&8&' () - | z#109&' ()-!z#10%& ()-10$@a 0% ()- 10/ '10/57q789: ; zX6B>

10! SSISIOO/dBS&f (He-cofr@H3i0oR. ?(C)‘—‘t-l¢ x&$109@Fed (9 L11e$$10®@@9& @)bcgg@@@@@ﬁe( ) TheS9$10909&
") - <<<<<< 7.10!1 #10%0& ()-:!'0F%-10%/& ()- 10 10
10S; s109%& € %‘rbpé’&‘i%biébe N 5{ %dé@%{ Y7
10 Liquid reactlon composition was withdrawn from the carbonylation reactor and
introduced into a flash separation zone wherein a vapour fraction comprising watet,
acetic acid product, methyl acetate and methy! iodide and a,liquid fraction comprising
iridium carbonylation catalyst were produced
The liquid fraction withdrawn from the flash separation zone was recycled to the
15  carbonylation reactor.

The vapour fraction from the flash separation zone was introduced into a
combined light ends/drying column. There was remaved from the head of the combined
column a vapour fraction comprising methyl acetate, methyl iodide, water and acetic
acid. The vapour fraction was condensed and passed to a decanter. The combined

20  column was operated in a manner such that acetic acid was present in the condensed
overhead vapour fraction passed to the decanter in a concentration of 8 wt% or below

In the decanter the condensed overhead vapour fraction separated into an upper
(aqueous) layer and a lower (organic) layer. Upper (aqueous) layer was removed from
the decanter and recycled as reflux to the combined column Lower (organic) layer was

25 removed from the decanter and recycled to the reactor.

A process stream comprising acetic acid product was also removed from the
combined light ends/drying column.

Operation in the aforesaid manner was maintained for a period of about 18 hours
During this time stable operation of the decanter was achieved as shown in Figure 1,

30 whichis a plot of the composition of the upper (aqueous) layer in the decanter versus
time elapsed. During this period the carbonylation rate remained reasonably constant at

an average value of about 17 S mol/l/h as shown in Figure 2, which is a plot of
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does the methyl iodide and methyl acetate concentrations
10 In the liquid reaction composition in the carbonylation reactor the water
concentration increased to about 11 wt% and the methyl iodide concentration fell to
about 3 wt% as a result of the changes in the decanter and column operating conditions
These changes were accompanied by a marked decrease in the carbonylation rate to an
average value of about 8 mol/I/h to maintain a methyl acetate concentration of 15 wt% as
15  shown in Figure 2.
This is not an example according to the present invention and is included only for

comparision purposes
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1. A continuous process for the production of acetic acid by the carbonylation of
methanol and/or a reactive derivative thereof which process comprises the steps of:-

Q)] feeding methanol and/ar a reactive derivative thereof to a carbonylation
reactor in which the methanol and/or reactive derivative thereof is reacted with carbon

5 monoxide in a liquid reaction composition, the liquid reaction composition comprising a

Group VIII noble metal carbonylation catalyst, methyl iodide co-catalyst at a
concentration of at least 2% w/iw, optionally at least one promoter,
water, methyl acetate at a concentration of at least 8% w/w and acetic
acid product;

10 (I withdrawing liquid reaction composition from the carbonylation reactor
and introducing the withdrawn liquid reaction composition into at least one flash
separation zone, with or without the addition of heat, to produce a vapour fraction
comprising water, acetic acid product, methyl aéetate and methyl iodide, and a liquid
fraction comprising Group VII1 noble metal carbonylation catalyst and optionally at least

15  one promoter;

(1) recycling the liquid fraction from step (I1) to the carbonylation reactor;

(IV) introducing the vapour traction from step (1) into a light ends distillation
column;

(V)  removing a process stream comprising acetic acid product from the light

20  ends distillation column;

(VD) removing from the head of the light ends distillation column a vapour

fraction comprising methyl acetate, methyl iodide, water and acetic acid;
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10  passed to the decanter at or below 8 wt%

2. A process as claimed in claim | in which the Group VIII noble metal
carbonylation catalyst comprises an iridium carbonylation catalyst
3. A process as claimed in claim 2 in which the promoter is selected from the group
consisting of ruthenium, osmium, cadmium, rhenium, mercury, gallium, indium, tungsten

15 and mixtures thereof
4. A process as claimed in claim 2 or claim 3 in which the methyl acetate
concentration in the liquid reaction composition is in the range 8 to 50 wt%, preferably
in the range 8 to 35 wt%
5. A process as claimed in any one of the preceding claims in which the methyl

20 iodide concentration in the liquid reaction composition is in the range 2 to 20 % by
weight preferably in the range 4 to 16 % by weight
6. A process as claimed in any one of the preceding claims in which the light ends
distillation column has greater than 10, more preferably 15 or greater theoretical stages
above the feed

25 7 A process as claimed in any one of the preceding claims in which recycle streams
having a substantial acetic acid content are introduced to the light ends distillation
column at a point close to the feed point of the vapour fraction from step (II)
8. A process as claimed in any one of the preceding claims in which the decanter is a
bootless decanter,

30 9 A process is claimed in any one of the preceding claim in which the decanter

contains plate pack separators
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