, ;e3ez|w :<6(T|LU4O0 7 MAR 2U03 96AaWA~A~ CARBONYLATI ON PROCESS The present
inventjon relates in géneral to a carbonyl ation process for the [ﬂ'?%t@ﬁg
of acetic acid and in particular to a process for the production™ e
acid by the carbonyl ati on of methanol and/or a reactive derivative thereof
in the presence of a Goup VIIlI noble netal catalyst, nethyl iodide as
co-catalyst, optionally a pronoter, and S a finite concentration of water.

Honogeneous |idui d phase processes for the production of acetic acid by the
G oup \,"lmuu l tal catal ysed, al kyl halide co-catal ysed reaction of
car bon h met hanol and/or a reactive derivative thereof are

wel | - known.*c®he* pr ocess usi ng rhodiumas the noble netal catalyst is
described in, for exanple, GB-A-1,233,121; EP 10 A-03846S2; and

EP- A-0391680. The process using iridiumas the noble netal catalyst is
described in, for exanple, GB-A-1234121, US-A-3772380; DE-A-17671S0;

EP- A061997; EP- A-0618184; EP-A-0618183; EP- A-06S7386; and WO A-9S/ 31426.
Car bonyl ation processes for the production of acetic acid in the presence
of either a rhodiumor an iridiumcarbonylation catalyst are operated on a
commercial scale at 15 several |ocations worldw de Howard et al in

Catal ysis Today, 18 (1993), 32S- 354 describe rhodiumand iridiumcatal ysed
carbonyl ati on of nethanol to acetic acid. The continuous rhodi um catal ysed,
honogeneous net hanol car bonyCARBONXIoAETEANi RROLESS 0 consi st of three
basi c sections;reacti 8n ‘[:‘)uri flil(t:at.i on anlq offélg)as1 gr eat m&*ntf The reaction
section conpri se¥ HRSehINYGIYoR Telptesdn &pnsal 1 gSpHRoayaLipn BIasss REMeanper at ur e
and pressyieduchiod o@a&ét%%id’@rﬁﬁﬁ'partkh&‘r”t@a??&%ﬁé_i%Pt @8dtion O ab&icMciddr awn
fromthe reactor and is passed through a flashing valve to a flash tank
wher e t he byghocdrbgnyddtianhef méthinod and/onposeetivesdaivatinetherapfirdthe preehed dfa~ 0

7 MAR 2003, reagtion, conpositi.on t hyl,. j odi de) nethyl, acetate and wafer)
t oget her rPpr]yg‘lP&?e @ngf’italé(ét'r é‘re"ﬁwqus‘ i8¢ jcalylsﬁéymlg%l&a PIORAFHANG s
then pgssedidi@ bhcemukibhictaliLn section whilst the liquid fraction

I

(conprising the rhodiumcatalyst in acetic acid) is recycled to the reactor
(cf Figure 2 ofHélovgerdoet liqlid phasegrpeassdsifoathe produetibn ofadesic aeiddytthe conpri se
a5 first (gj stillation colum (the |jght ends columm), a second .

di sti || at iGRUE N ALY e mstad F3triieeds alkyhialidg sarcataiysed epagtian o qaakqromordtidim
(the heavy,; ' - af a8l I, .t ' o ends
col um WE%QYII)?/[F Q?g@ﬁ%léﬂ}‘{g%oé(a%? ﬁb@%@é?ﬁ@éhggéﬂrgn@ye O%Jv\?ér gé%&g{s%)gghw th

some wat errhadidmasehé fiolsle ntbtal thrlysap@ascribad g fistesxanplca GB-a-1 o8& d21;EBepar at e
into two phases in a decanter, both phases being returned to the reactor.

vet 100aceA{08845% and EPeMBRE468G: ohire Process gsing endismas ithigroie mgtad cefalyptafy and
is fed to . ] e F 1{cSal r

cosenti o 19t IE: SUTE ABELIAIPLAL USaRYES Il 1ieAl sBrep Rl

di still at ig® 9gDIER-AF0618 184 IBPLA-B608 1330 BRL A-08573486; ahd BD-A053¢8p6.t hat t he

overhead water streamfromthe drying colum is recycled to the reaction
section. Hexbgnylatipm propsssesriod thetpsoduaionascasis acidomthgprebepse obtithadia heavy
ends colu 5 wth. Boduct acetic a idtbein tacren as_a si.dest,r eam

Simpl 1 11 cAtPERTo PHECRT TP ERRisn ST &% By LR 7R ASOTBITIH SBHE o mor e
di sti likat i @Pea0bBshs i [d®ANe €CONOM si ng on capital expenditure and/ or
operating costs of a plant has been proposed. Thus, for exanple our

EP- A- 0849250 ( BRowasketMbin @&4lis dicdey,dSe(d 983 )pB2T-854 déswribe Hewdumododt i on of
ocess stream cC | ess t han_400 m prqQpipni c acid

an acetic ,acid pr onprisin n
and | ess iRdim B rghase t@n_%wnﬁfwéggc oA Pe setiiniebs Hogiim-( o) _
Igeg' N9 MELAANRH, RIMSSHhedud GafhhAM SatRR ALY ¥ cbRGE 67 1 AUShsRRALARRTARX! de
sections; reaction, purification and off-gas treatment. The reaction section comprises an
20  agitated reactor, operated at elevated temperature and pressure, and a flash vessel.

Liquid reaction composition is withdrawn from the reactor and is passed through a

flashing valve to a flash tank where the majority of the lighter components of the liquid
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, carbonyl ation reactor .in which there is maintained during the copiT saRo 2008 he
process a liquid reaction conposition conprising: (i) an iridium

carbonyl ation catalyst; 25 (ii) nethyl iodide co-catalyst; (iii) optionally
one or nore pronoters selected fromthe group consisting of ruthenium

osm um r Hreadtiomcompesitiom(methytiedide, miethy! agstate pudrwvater) toigethenwith poedyst en;

(iv) a finite ampunt of .wa at a cpncent.ration of 1 ess than.about. 8% by
30 viet ght : g5 SRR Afk yaPgpethy theYapyr RAGHRGS i Fhssdiao S pus O sten (v 1)
propronic »@Fﬁls@tmid%'icpﬁ‘h'&iona(@gmb%né’H%%E)&i%ﬁdateﬁ}@t itk dehidl g Bgeéyc&'d't@

reacti on conposition fromthe carbonyl ation reactor and introduci ng at

| east a pahe rectar{ef higotedd afddowagiétdl)r ektetpuoificatoompestidn Brsaidwb ichmprisert t hout
the addition of .heat, to a flash zone to forma vapour, fraction conprising
wat er, ac frﬁfcé)lgéraaomce (the;Hglsien @l%nhaﬁﬁ%@dﬁ%@l@sw%@m( &g,

met hyl i odi e . E .

conpri si ngd I nvgl atdip‘{@E}lhﬁ%@ﬁ%&gg{%lgﬁhgg?{e%ﬁ%@oﬁ@? ?Plg'”lé‘?)?"fp oﬁ%}rggf%‘ln}g%arrdor
pronot er s, etat)etlhchaligh eaddcolame metyd jodiéeyml mepylt dvetakd greirembvericdvestteatir om
the flash zone {o the carbonylation reactor; (d) introducing the vapour
fraction f3oRs WHB SPMESFRITRNE achliacid.f The vappus s dandensed apGallowedto e)

renmovi ng f I LSt j « NOJ V, [ nt uction
poi nt of 1158 TS LT hAkEln 4 A@bEE oGt RRleRln 8RR thEOr B
conpr i Ngacstt ecid inEinttyed &t tHedighh&idi)dolunaddsdesid el iaed acfed tatid dayi@pi oni c
acid precursors which streamis recycled in whole or in part to the

car bony| at¢@wnp @detowateaisdempyed evasbeadgpntirag essentialiy ¢rytacefiosacid stegamois zone at
a point below the introduction {(nt _of 15 the flas e vapoyr. fraction,
2 brocess ShiktfonniibREisy B8 dBRIMortordy BhTE Fls 3 of B SR H ieidBouc
and | ess than the Ok Srithebatvpdtetditbam(fdmithe EMgIoNGRS & rédycRATL tRNRMEEbr N St ep
(f) conprises greater than 400 ppm propionic acid introducing said stream

into a secsestionli Beavy lauibby-pordusts are egraened gram the baspef the hseryosnds gelumn

intro tion,point of the stre from (.f) . 20 propiohic ackd by-.prqduct and
From al ol W Stblet Bredie AR peat b s semt RERLERRERT Bt frRlrfedittacer o
acid procegstish Bf%ﬁ%ﬁﬁﬂéﬁbﬂbﬁ&or’ @88 diftanide LolRRIS BlepdydbRoRRing pltass

than 1500 ppmwater. In addition to propionic acid inpurity, the Goup VIII

nobl e net aéxpeadialrg sed/or nptrating Couls dia planiclsts degrs pedposadb drhyls afior exargyfle wet hanol
and/or a reacti derj vative thereof. 25 al so produces as, i npurjities higher
organi c iogsd%‘gjég%?&e@\i}ah%?%?-g%r‘}ﬁbd'is ISP PrESE t&p@ﬁup%@%a%qﬁeg$
anongst which i i odi de. | o6H : ilst

oot ope. it R osearyiart Qi fing Bitkhed 85 iy pRTEniF AR B4 1R 1500Gpm

aci d procesates whbehnprobsss @bsiprikdsahe steps:Unl ess addi tional non-distillative

steps are taken foqr its renoval, such as contact with a silver or nercury
| oaded cat{®n efecAwagrethang! And/gr 2 sraqkiye SevaHESHSERN anhedrypn MOAPYEe ExA

therefore pﬁ‘bér%’eﬂﬂ)ni t2ab O W hiER Ber AT Sinkd dEnl?r?g R8s the process a
liquid reaction composition comprising:-

M an iridium carbonylation catalyst,

25 (i) methyl iodide co-catalyst;
(i)  optionally one or more promoters selected from the group consisting of
ruthenium, osmium, rhenium, cadmium, mercury, zinc, gallium, iridium and
tungsten;
(iv)  afinite amount of water at a concentration of less than about 8% by

30 weight;
v) methyl acetate,

(vi)  acetic acid; and



, acetic acid product. This is undesirable because its presence ”be‘f'ﬂ 'ﬂ 50351
render the acetic acid unsuitable for use in certain downstream A

applications. Treatnent with an adsorbent, 0 7 MAR 2003 for exanple, a

met al 1"6aded ig(n..exchan e.resjn carries with it an economc penalty. It

woul d t her ef or dVH:  JRISPIPRIS 8814 By-Prad6e® i FHREFCUSSYSni ¢ i odi des during the
distillati PUkitid i H (ﬂﬁ}% | ; hi gher
organic i o(g?deg»,w tlfédnrg@?dngq &'gﬁ Te@ﬁt}x’é;rfc hex;?t@n?ﬁ?rﬂ&e%&?}%?ﬁg&ﬁ?%%@ﬁf rom

thei r admi xt ur dntwbdiciag et least agiad afbbaivitbdraby ligardaeasticamt domrpdisitioa, with or
distillation coly by coptrol |ing the water concentration profile in the
colurm such t hat1hais the Aditien a% heSh4O GrIABERTE B IOMRE PRRk f?afca9ni09mpﬁ§n&o| umn
and i nct he head,gf. the.:col: fil I, T wat er
(over t5 he Ieveﬁvg&&’ea@l&éﬁés)‘{@H&ﬁ‘%ﬁ@f@cﬁ‘%'ﬁﬁ@? ibg{bzg?%&’er?rz]&etﬁ?’lra()cggateg)&t?eqme hi gher
organi c i odi desiodidd adld ipyepidie avidpréduescrslandn, liqhld frdetios cohpyisiag envokitily eabl e

over head. Accordingly the present invention provides a process for renoving
hi gher organi ¢ irginyeatalypty mvglatitegomiongl proB@ial&r PForaekeEsn 2ertistactd andi wetpr oduct

obt ai ned car ] atj nol ~.an r ti.ve deriyvative thereof in
the pr eseg@a of‘l%g?%fﬁngittt]égﬁ ug%@%ﬁwna{r?@ﬂﬁgﬁ as\?'/aztogg?o QTG&BL?[SW%?IP? r%agt) = et al
catal yst, (\?\IZF h)/lhtrbﬂﬁhiﬂlgtfﬁsva BucRi@ioyiFtom e A zOm ihﬂ:!wms‘l datilaicy 269k;

pr onot er, ich process includes the step of subjecting an adueous

conmpodi%t i d¥) confsimoyinggfrems dhe Brshdistillativn zene pempeinbaiw vhithgiotrodueston pointedi de
to distillation,i colum, o ection of ,a colunmm, separating water
over head from ath&r’l&?g‘&%%’ﬁ Y@PRYj %aﬁap&ﬁli‘ : F”Wg?yé’b%sq?elarg‘ ﬁ?@fs"\,go‘%?:tgﬁt ration
on the feed traye®l 4d2eat€ Théthih io@itle, SRELE &3d Bhd b%ﬁi&]@ém rec@rs@FGRkien than
8% by wei ght and/of the water” concentration in the 20 hegd of the col um,
or section of tstecagoisuesyrledsn giheket @rin pheno HE6ayonyketightreacldreamdt er

concentratj.on on the feed tr f .the colum, or ction, of the colu is
greater t S%enlf’rvéﬂ‘gef?%ltée g&lséatsaﬁatma?ﬁniéb/a B?/m?/\g;@'ﬁttbe HE9dBEHINPHRIRE 8 t o
14% far exanpl 0 Lot %bq.ﬁ r.akd On.: head
of thelgcol um, %re Jfgglii:??%eﬂv/égp ME ﬁ%&gﬁlf ﬁ%{@gsﬁeg@t%r t Q% a%%l/f &ﬁggéedrag%l y
great er than 758topjoni-acibygHptodutey,ping ddsk yhainrldRD ppnt wat8bdhd)y wei ght An
advant age é&i Col{ilt rol li n% the water concentration profile in

co

he
distillati REProgess sEem fHBPYek In sfep EHROMALISALBEAEE B140i408 PPS! t he
invention is th Eﬁﬁ(cy dodi : . I : b typically
about 120 ppb |ﬁ1tolp e a%:cé(l% ?{g}oggflgggég§§g%il@toiaﬁ?%ﬁ%EtQERBESO]gLn&Uced to 5
ppb, or |ess. Sientevigai§bmrgpolat miow phd ihgodwdtiompoin iof secsticam ftdre(Hof , 30
represents an econom.c qperating penalty the |less that can be enployed to
achi e t he desPropipnieasid by-prodiichand Epm mpoiicabauethednigedudien pepuoiiticon. The

process of the gre i pvent i e ted. i:-n [..ex le. t he drying
4 07 MAR 200@’%%?%{1“ @’faléfv?/g{?é‘g'gﬁ”g‘f"?%ﬁerag"n‘g"“éﬁ%‘b%i?er?éﬁfa%{%@g Bifesent
invention provi g@?)i(ﬁlicpﬁ(ﬁggﬁé?]efsg)fhahth(_plbpﬁﬁLWg{té[Qn of acetic acid w_hl ch
process conprises the steps: (a) feeding nethanol and/or a reactive

derivative t her ebfadgitibreteriyopionsresid idwurity, shee@ravonyiihnode meggdcetglysédr whi ch
th i i nt ai duri t.h t liquid ti

conposi &1 oeRUBARE Fetatfised arbiirs Bt motFataBiar s dasshr R bR hees oo
(i) mes hybisd priddee CA-iApAliYStighdridrianid RMided dsp&idigRgttic IdaRIeSiPiR )

nobl e netal catal yst being rhodium optionally one or nore pronoters of a
t ype form riggarchidddimdegstavhich is.lg:xyl! ibdid@e.u_lﬁetyidd)diéti fC_(rtm)S aiconsthet aleg of t he
or oot or s, SEPBEPE iR R GROEESr Sl THPOTON PREREN §11 PESHTM
rhenium c 1 A I _atndl (el
finite amoanenroy, JRUEHOY, URISFad o Hihsol Ve R oL 0B B et MOy
or gani ¢ i oslicties cohnaet with agileaxt mérogtydeaded watisroekohtngearsinpsrapheni ¢ acid
by- product and its precursors; (&%) w thdrawi ng liquid reaction conposition
d

from tHe cadsesept.diexpriodidacemthessiare betfonad i signifigant ementp iy the pprifi

wi t hdrawn | gui d. reaction.conpasition, wth. it hout .15 the additi of
neat . to atiebeRiaREc T AR RER bl e Bre b S Rah SR el o
aci d produgid uRbatasle fof 03 ThGeh i ddomsti¥a apslicationsTelBMtmeat GitBlaf adSBbént]

i odi de, propionic acid by-product and propionic acid precursors, and a
liquid fraction conprising involatile GoupVIlIl noble netal catalyst,
involatile optional pronoter or promoterd, acetic acid and water; 20 (c)
recycling the liquid fraction fromthe flash zone to the carbonyl ation
reactor; (d) introducing the vapour fraction fromthe flash zone into a
first distillation zone; (e) renoving fromthe first distillation zone at a
poi nt above the introduction point of the flash zone vapour fraction a

| i ght ends recycle stream conprising water, nethyl acetate, nethyl iodide,

_____ o o



. 25 in whole or in part to the carbonylation reactor; (fJ renoving fromthe
first distillation zone as a sidedraw at a point bel ow t he intro@ucMaRr2003
poi nt of the flash zone vapour fraction, a stream conprising acetic acid,
wat er, propionic acid by-product, and higher organic iodides by-product;

(g) feedi rfgrﬁmn%lme@ﬁ ogdledipmexelANE rosin GrrEes With dranegpaeraicpsnalty. ilh a
second 30 di Sl i : rel . i b e feed
fray to tneoSiiheiorgbe SNRNNAGLENSG HERH TR L ROERENAMY 18 Syl
concent r atptficafiod becrig@dcedic acfde col uim is greater than 70% by weight; S

0 7 MAR Z003 (h) renoving fromthe second distillation zone an over head
fraction conpri sMehaxefeundthet Mghenersasicgadides, iapdirdpartiewlar Kexphiodideotant bel ow

the feed point f] etic aci.d duct and i oni id
by or oduct S agdeh FRFH el ARk LA R sk A e e Rt YRR 2P o o5
I'n this endigdiafiBAcoluith byeddtrol Ctﬁ@waee_tric@ﬁbeaf}_aﬁ&e?rfomqntm@aol@;fmtsb@h fhaf um

is maintained at greater than 8% by weight suitably by controlling the

anmount of thaeousesttations dfrveaser omthedead oy inrthercelhmnsed inthediesd of thatcolimrz one
whi ch, after cond ing, .is.neturned to the colu as.reflux., The wat er
concent r at 361 ‘g'tm ﬁﬁﬁ‘eﬁgﬁat%f heFECess WatsT (Pyer itﬁe l‘?é{&? pﬁeé’l“?ﬂsLYl ‘?ﬁ‘é‘&oﬁr&?gr eat er

t han 70% i I : [l;n,-?éa,fg r L noved
fromthe gﬁeﬁg%‘ﬁ%rﬁgf)&ki&)ltf tiog%@%ong I ?r%%%%ogﬁ)%s grg(fr%rl Sl rellfgl;1 L@;@g?&gn " hi gher

or ganil® i ogheleshéysars memhaidaylercestehédd as a liquid to the carbonyl ation
reactor. In the reactor hﬁxyl i odide is converted to_heptanoi &\ ci d which
presents no pr obf*EFRYAISlyHe PRasERt IRYEntiAn REQviqes arpeess forgamevigg higher | i on

| evel s. Opt | t b r j : t her

i st at vl e TR g B Rt rachd BRSO

Al t er nat i vedryonyldimgmerhasd and/ot heecapties édrivative/thetdobin e yréxencpsiafir@d i n a
section of a colum in which other distillative separations are al so

occur ri ng, cageMraoniefiwaters gFreup Y IH noblonetakratlyti: methykiodidg apgosatalish or a

ep. A 0510240 SrsBAIR £ RS BT R R0 SRR BRAERE el et e on”

provi des aaquedGE6Smp&HitidrE niridHiCAck OO a6l aRC 8 ledst dfE Highbr Srgamlt dsdRESto ,
conprises the steps: (a) to (c) as hereinbefore descri bed; éd) i nt roduci ng

t he vapour distiliagiondmacplymmn Be sgotias lof 2 sakimn sepagatingrvaaterdpverheaf fianoa dpone,

which firs i.stdld at.ion zone .jncorporates an upper. section,wherei n _an
Aqueous 2o iRt iR TP R SR SRR el AR SF EALhEshnef

or gani ¢ i ogicelen bStieaidRlm, §dgieaied tHALEL bOVRIdNE afld/bF O Ratell dondERtdton e td
fraction, the water concentration on the feed tray being greater than 8% by

wei ght2Gindheadeofithe eelumonersectian poihe golunine issgreaienthan 8%, bysweighton bei ng

greater than 70% i ght: (e). renmpvi ro he first distill.ation zone
an over head vapoourBXfN\rggetﬁl B?Fr‘ér&hﬁ? PW%L%% ,ecﬁIuérﬂbPrB?C 2Ri é?}?e_odi des,

met hyl acet@hfin, Fréitbr thUBUE predéraRly Yddierdfidrt1 0% %ég{t,stsygmlgaﬁsm Ftci d;
(f) condensing the€ overhead vapour fraction from(e),~ passing the

condensat el4%, for@xample7l OMAR 420 63 wateghanTee watee cenceniratiorsatsthpaeat efthe nt o a

met hyl iodide-rich phase and an aqueous phase, th thyl iodide-rich phase
bei ng recyeﬁewntwme%af%ﬁy%n EFEERE AR LA thaloee bei ng
divid p ' 0 fifst distillation zone as reflux and

t he rg/gﬁai n%?hggyé}galbﬁ%:q@goigg}ﬁgwg# onylation reactor; 5 (g) renoving
fromthe first didstddvh@tbgoot el the patsntof@hautidhprofitd in elkudibtiliiopoi nt  of

the flash zone vapour fraction, a process stream conprising dry acetic acid
and propi ofPlemacPdpasy thsresduiatthe maaner Bpcping o &he ipventiop dethet W{Wéld&f ®fesaid
streamint gxa%xpﬁg,cc%rﬁgenq}a%i%insl !)fgl{tyi;)fg:gll}/z M 120 ppb in the acetic acid before distillation
can be reduced to 5 ppb, or less. Since pushing water up the column, or section thereof,
30 represents an economic operating penalty the less that can be employed to achieve the
desired result, the better the economics of the separation.

The process of the present invention may be operated in for example the drying

4



(i) renmoving fromthe second distillation zone a bottomfracti op: 70@&@2@@ ng
10 propionic acid; and (j) renoving fromthe second distillatioh 'z
sidedraw fraction conprising dry acetic acid product containing | ess than

2S0 ppm prgpi.oni-c,acid. t.hanol and/or reactjve derivative thereof, for
exampl o PEORR ST o B 13 Rg enBPHans PPl M ptiiaasroraes 2B ace he

car bonyl afdrqne Fﬁﬂ%ﬁ’én ofieflc héilwiicCRHAEER bRt tRE stepd.er typically from
0.1 to 30, suitably from0.1 to 15, preferably fromO. S to 10, nore

pr ef er abl (@)f r onfekding raethinol wed/ghs réastipe dereative thetdod ahd qarbdn rremokiderto a
conposition ter may be fornmed in situ, in the carbonylation reaction, for
exanpl e b(}arpﬂ‘\é/y\q?eté‘{”erreF&PEH‘t‘V@ﬁ%é%FirB?H“tBE‘F BHNgHherronBie of dly BrocessAct i ve
derivagivegt: I g | i i . may be
intro ucegq%lg%fgggac?@g%%?g? ?%H&Iﬁ%ﬁz)?qf%@eﬂgﬁm\%e%&%&g@ﬁ r EIS Fe’l y from

t he ot her catakysti @i)rmethyldodide coahmtystygiii) b« is ehpacasé ofitherGraup AT Adhle metal
conposition withdrawn fromthe reactor and recycled in controlled anmounts
to mai nt af#alypdeinggiiodam, OpHerNly 0205 MArA PEOTBOEEr Aty pafaroing andediden

conposi ti OF. the.. . bl t al r hqdi um.and, i ridi um are
preferr ed.%rﬁ% &%‘ﬁ% x?ﬂx%?ﬁ)ggl\{éé ‘rtraesg aql% t}(r%re:ad;f(?cbu ?)Ifneggtﬂ? “}eﬁal tcﬁtglyls{ l?ﬁﬁ%l reaction
conposi ti pidikm, eptionklly oherbrt Bbrd FrofRterdkdedted from thogRAS ddndistind f may be

added to the liquid reaction conposition in any formwhich is soluble in
the chhposithempmopsmiymg ghppinticsfmiuny meseuly) zing.@atiunbiadiphasd edngstent ) e

hodi Lnj i ¢ch > added .t.o t.he. Liquid. [ 30
conposi 11 Btk BirOfac CrRRRETS T T 4o R R, R50C Sty il Bebe et 8Bden (1 1)
chl ori de, ifchehgexy] iodjdel %ﬁgﬂﬁlucf B@&jglﬁﬁ’ﬁi&dié haid @Sé%?@dd%t aﬁd‘QQin‘é_@hr_sors; _

di car bonyl acet yl acet one, 3(PPh3)3 and RhCl (CO) (PPh3)z. lridiumis

pr ef er abl {Plused wadhdeavehg bauidaedctior campositign floR the0arbooylptiemastoc Andhs a
car boxyl at e_sal t .. the et Lch,is soluble in one or re of the
i qui d reé{gﬁd%ﬁ‘“g&ﬁb%ﬁte‘ﬁ{%?ﬁ@? &%%\agaﬁ“& QUG RPN ERMROSEGNY WIth R VEEOREy be

added]9s eheSAHdHIInST HeRE RS b MastEXAMIRb 5ok vEsdUraRlcBoh E&@Ihgg’{ﬁgaaie@j &%ﬂgu de

conpounds whi ch may be added to the liquid reaction cohposition iInc

I rcl 3, |rhad prodres, highar 0GR ipRideSby-prdddd), 2@thd acéthre( BE)RBiofdRIe, ptapidad al 2]
He, [Ir(COLZBr2]' H', [Ir(CO2Zl.Z]' H+, [lr(CH3)I3(CO2]" H+,. 1r(CO. 2,

| r C13. 4H26;‘CZII%|?/BL§¢WOSI [Prqé?fe%? @pwrw{. ﬁf‘érét“&f-",d ffaroyee,compwpg involatile

I r(acac) ( Ll b ) ] and
hexachl or gp ?’)ll’%%\lficﬂ g@?gml—%tl IC?%,)% f'mé’?’gﬁée?%ﬁ“;?[ tﬁ%%—?éﬁ%%%%t%d of

i ridium sasthwaseracet at es, oxal ates and acetoacetates. 10 Preferably the
concentration of the catalyst in the liquid reaction conmposition is in the

range2®r of)50 t Geeyoles Wk fastigndrogt thedlashgeng to the esrbpriationinsactes 2500
b i ght of t T J: I -.cat o quid
PBact) on <O oottt Sl S varklf ol RO Y Bl B RS 4 By Blrtalloh Uones LT ¢

in the |igeid reanbviag fivanhediritidistillagon Portelie arppitgabdfe fheamtdducdo308mby
wei ght, nore preferably 1 to 20% by wei ght) for exanple 1 to 10% by wei ght.
Opt i onal | Pf diecdlash zppe vaneus freetiansa gl epds epde preann comprising wrterrmebyl on

conpositiqn,..Th hoj 0 r ter, will it Q ext ent . depend .upon the _
nature of s RelPblefoeaedl R P hrbu ds RS YRR R RE o
Pronoyper s id §/hble&ireh pad to fHecca?bbnyREish rédceddt er may suitably be one or nore
of osmum rhenium ruthenium cadm um
removing from the first distillation zone as a sidedraw at a point below the

introduction point of the flash zone vapour fraction, a stream comprising acetic acid,

water, propionic acid by-product, and higher organic iodides by-product;

(g) feeding the sidedraw stream from (f) to an intermediate point in a second

30  distillation zone wherein the water concentration on the feed tray to the column is

greater than 8% by weight, and/or the water concentration at the head of the column is

greater than 70% by weight;



. nercur y, zinc, gallium iridiumand tungsten. Preferably the pr omﬁnﬁ/& @3
sel ected from ruthenium and osm um and nost preferably is ruthen ﬁ'
pronoter nay conprise any pronoter metal-containing conpound which is

soluble in {he |Lguj. chion ¢ i_.f.Lon. The pr,0 er.. be.added to
the |iqui gh)r eacf?@ﬁwg rfr;%gnséhtei%?)%o"i%g%gﬁvh%zos"ﬁ PE %mm %‘H“Qﬁsg’sgol ves in
the |iqui dvat@amiitgshes OFRARI ibHidBs Md frSmGPBIRMYeldW helfBe SRt Radtinm Exanpl es
of suitable pronoter netal-containing conpounds include carboxylate salts,
for exanplcemadeingresticasl predberapd proprphie reld bymredest atithysighificantly eeduced
conpounds _are terg}i o%%d. Pref.er.ﬁbl y the pronoter netal conpounds are free of
i npuriti eLTRAMEH 6‘? faig.aB\p'&%l & ate in-si tu ionic iodides which may
inhibi§ the reaghkigedBodithehheRIREDHBerfatibh lofithiTee@tdl Yot colitfin f¥anpl e
al kali or alkaline earth netal or other metal salts. Preferably, the

pronot er inRigrioséat gieateathas e by meightusuitably bypcantroling the ambumtfofiths s 0 7
MAR 2003 soluybiliLty.in the liquid reaction conpositiqn. The prompter is

Su tabl'y SYELER HpsHianiemoret i Ba seccon CONEORT Ans AT, #MRoRSRAE 6 of
each pro bl 1 i _ : .
prefer ablrrgétﬁglreg\gteg?e ?ﬂgﬁﬁggé‘iﬂ% %%t%&eog}gﬁé aﬁ@ﬂ?&%h%alfegé 8?%‘3%’& M 3hd [up
to 20]:1, paormeaipaeted maptedter thmnt 7094 by wkighnih thetsametanperef erably [up to
10]:1. 5 The beneficial effect of a q[irom)ter such_as rut henium has been
found!Po be gregﬁﬁsqvegteag fracten wmoveh &t thaseeomdidistitlation wans in piep fli mum
car bonyl at| € : I : hyl : 1y | 5 1 odj.de

concent ra:c})gﬁ.r 151?61\%&%raﬁﬁélgﬁghﬁg}c@%@éﬁ? gg%b?%ﬁc?ggdf ?%%ﬂ%%ké)g{%ooo ppm

Usi ng r hodhitbonglatidhecactr b dmyHeatiqor exiybilodile i§ tehveged @f hdpbahotteadid whzher s i s
10 preferred. Both inorganic, and organic iodides may be enployed. Suitable
i nor gani c PFesendde nraklemaas an kapyritynin egetigaeld 4 Ramt pacdibigndevelsetQationally, des. A
preferred iLod] [ S.)kthium. | odi The.Ji odi des may. be ;added as_ such
br it he TeeRrbpRL ol fpy bt AR R Bfper IRkl R TB p o8 0 TemBls oo
whi ch1ar e teoonaniciibdiged 0 | odi des under the carbonyl ation conditions

Al ternatively onﬁanic.iodides, suitably selected from 15 quaternary

anmoni um  pyr i difteingtivelye iei pipeass of thetsesshbinventionaerydessonesaiedbin asegtioyed.

The carbo xi de fee Q th arbonyl ation process.nmay he sentially
pure or s SRt VREEher ORUGRR 2R3 B SRR et R e,
nobl e gasega combiied digHt éﬁ‘dsld@yigéc@l@ﬁ@fcfﬂamo%ﬂihédﬂ@ﬁﬁémmyingjh@a@réﬂa@nce of
hydr ogen in the carbon nonoxide 20 is generally not desirable. The parti al

pressure ¢pluar odespibrshin dlee farashid EPaABIAPLSR.i on reacti on vessel may

suita be in the range,1 ta 70 bar.qg, eferabl.y 1.to 35.barg, nor

e 6RAbly 1 to HEsplg actiays puposeabF o N noar B BACSF Bess | s
sui tably itRe bRRAUEASIISE ARtit Qci&%aﬁﬁxacesl!asm%ﬁgea%@&tﬁﬁ@- at whi ch the

carbonyl ati onh process is operated is suitably in the 25 range 100 to 300C,
pr ef er abl a) 1 (ches hanigbeforeodestfted; o 220C. The process of the present

invention will now be. illustrated hy reference to the foll owm ng Exanpl e and
conpar i sor(\é\ﬁ est .INERFHEARG e yanyTapHRy Q%@e;ﬁéﬂ‘ Fanednty rﬁb&%lag%zane,

1 2c11 O SAIBN 1S BAABREH 00 st ot SR DRH i dngii 1 20 2
St r eas conpripdsiftign Wain@risingeatdiidl achtaidadt @easn@idhighdr @dgahés iodicietid sepacitedl and
into water overhead from a dry acetic acid fraction, the water concentration on the feed
tray being greater than 8% by weight and the water concentration at the head of the
section being greater than 70% by weight;
(e) removing from the first distillation zone an overhead vapour fraction comprising
30  water, higher organic iodides, methyl acetate, methyl iodide, propionic acid precursors

and acetic acid;

3] condensing the overhead vapour fraction from (e), passing the condensate to a

6



propionic acid precursors, there being fed to the |ight ends colum the
volatile fraction 9 ‘conprising acetic acid product, water) hifghejarop@sni C
i odi des, nethyl acetate, nethyl iodide, propionic acid by-product and

e o SRR SRS T B B AT TRBRTT AT,
whi ch was tﬁeﬁﬁeth?lﬁohi'dglﬂcg fpg&%ﬁagt REYARANE Ea%bf.ﬁaiamgétemmglaw et hy|

i odide co 5 catal ysed, ony ion of nethanol” I'n the presence ‘of water.
Over a pephasd beingsiivided, pattdrigrrermomdchs théfirst distikationatone as edfluwahdtheon t he
feed tray of .the drying colu was in the range from9 to 14% by wei ght and
the wat er TEBHRIHADRERIrEFY eﬁ”@ﬁ&' FATRORYIUNdRAGHRIS within the range from about

. 558%5@’ m%&ﬂ&vi@ﬁh%@fﬁﬁ@%@?@%& %e%)g%%n%gfome%&%w b@gi de in

t he aceticacid reno omt se of e colum was 1n e’ range on

aver age f obthedhdhzodvapoud Actigh a phuaspstecathenimisigrdrg acetoaid avais cont i nued
for a period of over 12 nonths in identical fashion except that the
concent r aPFUNOME agiddgrrreduatiandt eed tray of the drying col utm was maintai ned

i t hi h . % NG LY. : : [ .and th
15 concentPat i onPhr e arSdhchis e RECRA OGN 0 d oot RN, TV L

range 70 {9 85%removing ifipad the st difillatoB20felyboring frhctiddv@mpriting period the
concentration of hexyl iodide in the acetic acid renoved fromthe base was

on avéP ageremenc epidnaBl ppb. 20 25 30 10 B 7 MAR 2003 Clainms: 1. A process
for renovi Qg higher .organi ¢ iodides,. ipcluding.hexyl .iodide, froman acetic
aci d proddet obtSTRUGE BT aesERar AR e Ay Gaoior SO &
derivati V%cétttec{cﬂpﬁrounctt&&tm&g%@&aﬁfzs@ p{ph{%rbﬁioﬁ&%ﬁ{‘”at' on of water,
Goup VIIl noble netal 5 catalyst, nmethyl iodide as co-catal yst, and

optional ly a cat\ttharnol pndiont eeactivh dedvapive thesef] foc exatasle triethys eegates

subj ecti ng. an ueous Cconmposi.tion.gonprisin cetic acid and at |east one
hi gher or aﬁ?téﬁ%émf&é "P%@i‘% ‘é?il‘ {eﬁdﬂ ﬂi‘%cagibcgﬁ'fﬁﬁ‘ﬁﬁ,re%pr_secti on of a col um,
separgti ng wat era ayied E@%@ntfrz%tm SF vHt¥r %?E&lhﬁfr@rﬁ'ﬂ {d ?(ftsbf'?e{bly{ RBRI @l o i b
water concentration on the feed tray the colum, or section of the

col um, i prefermblydrorh Baitd I, BRorbyprefedablytiramd to 68 mwatveightBrpresentiatthon in the
head of the colum, or section of the columm, is greater than 70% by

wei ght . 2 idpidgeRRtiofcoqpositignmed in claim 1 wherein the water concentration

on the feed tray of Fer%?éyﬁ?éfoirﬁecf QL& IR c%fb%l‘);\gp%ﬁ:‘reg%@&f?& SanfpiPyred 10

claiml or claim?2 erein concentrati on of
the esterification reaction between methanol and/or reactive derivative thereof reactant

20  and carboxylic acid product. Water may be introduced to the carbonylation reactor
together with or separately from the other liquid reactants. Water may be separated
from reaction composition withdrawn from the reactor and recycled in controlled
amounts to maintain the required concentration in the carbonylation reaction
composition.

25 Of the Group VIII noble metals, rhodium and iridium are preferred. The Group
VIII noble metal may be present in the liquid reaction composition in any form which is
soluble in the composition. It may be added to the liquid reaction composition in any
form which is soluble in the composition or is convertible to soluble form. Examples of
suitable rhodium-containing compounds which may be added to the liquid reaction

30 composition include [Rh(CO),Cl];, (Rh(CO).l);, [Rh(Cod)Cl),, rhodium (III) chloride,
rhodium (III) iodide, rhodium (III) acetate, rhodium dicarbonylacetylacetone,
RhCI3(PPh;); and RhCI(CO)(PPh;),. Iridium is preferably used as a chloride-free

7



15 the head of the colum is from70 to 85% by weight. 4. A proceﬁz S
claimed in any one of the preceding clains wherein the finite contdnMARtZ0i3n
of water is fromO0.1 to 30% by wei ght in the quuid reaction conposition.

5. A | d f wherein th
& oup VI | EOTBBIES HGLAS % ar it PRt Fiko AP T 8 491081 O B RS

cl ai rred i t i i t| on
comos t 1 ané iqliflkcachiBfcBlBoh s cA alerlan Dy REARERIG, ohd bofay pldulled 22611 2

process asobitiantketeinn Bxaynpbeseofahitdtiteirpiec-editaging @nmmpouniewaich ndyebepr onot er

is 11 8 7 MAR 2003 a netal pronoter, an ingrganic_iodide or organic
i odi de. 8.addediqy é@uéisreé‘I:t&?WH%‘t‘&ﬁy"%‘r‘f@ 1(5813?m§ B’Bé’cg]ﬂg(r@ﬂ%ar ms carried

out under 0 to 300C 9.
A pr ocgss §Ebﬁ’§?#e@ @O)lgy] 31%881)46] 3“@ &%ng 3&@6\%}3 ’conprises the
S steps: ([ar)(cHe)igtomz]nElt* hﬁ(@tb)rgﬂﬂtblan@orBBgtmz@ de((l:@m IlM&!lufrhﬁét@DfIrz@Eld
carbon nonoxide to a carbonyl ation reactor in which there is nmaintained

duri ng t hdr@pdr(geacfCQ@helrtrcavdadgdism aogtsitel [Ffe@@'f\@n(}b@r}ﬂ@m] ‘Uﬁ conpri si ng
o cat al yaborof R ST LA CRE LPASERR! R I ptneer DR it

cat al yst hekefagesl boditdehndidetctadate. one or nore prom)ters of a type formng
an iodide salt, e.g. lithiumiodide, (b) in the case of the Goup VII|

nobl e 18et al catRrieflasably shenepricentritiomof ¢l ¢asaist liry therliguiskrepasioa qwmwttlenss in

ver cury, AREnETa avo PR bAr s ety B oca S Rb R o1

(v) met hylwagett@}ttﬁe mlevd]) acetic acid, (vii} higher 15 organic iodides,
i ncl udi ng hexyl iodide, by-product) and propi onic acid by-product and its
precursors; (b)Thére Irﬂjtrraphoyrgi 45 apacadalygac thedmuobrepasint ¢ommpoisitiomndiky! iodide.

carbonyl atjon, r act r and introducing at |east part of the wthdrawn |iquid
enct! on chABERTE s ks GroRiRB0 fsd oL G STRAGSAEn 1 18° FANESh sone

to form a ¥apqus sfd/%‘%g gﬁk{}%}ﬁ%&r& f%gag‘é@g?% 20‘%%[y6\9§§tlxtcgg?§:'x9mglre chidCilons B gher

organi c i odi des by-pr 0 opl oni c crd
by- pr oductweight. pr opi oni c acid precursors and a liquid fraction conprising
invol atile GrouBVI |1 nobI e nmetal catalyst, involatil e optl onal pronoter or

promoters, acet PeHARAlY ongPrBATe Promeiers may kg Prsent Hethe ligiddeagtiont i on fr om
the flash z ! hﬂ)nt RheG BR%rb\flpﬁtﬁﬁ&@r %/'i_il {F 35 Oerxterf{ Pén'ath%ﬂk!ﬁé Rl tf@pour

fractronfro e fliash zone i r st st
catalytic metal. Using iridium as catalyst the use of metal promoters is preferred. The

20  metal promoter may suitably be one or more of osmium, rhenium, ruthenium, cadmium,
mercury, zinc, gallium, iridium and tungsten. Preferably the promoter is selected from
ruthenium and osmium and most preferably is ruthenium. The promoter may comprise
any promoter metal-containing compound which is soluble in the liquid reaction
composition. The promoter may be added to the liquid reaction composition in any

25  suitable form which dissolves in the liquid reaction composition or is convertible to
soluble form. Examples of suitable promoter metal-containing compounds include
carboxylate salts, for example acetates and carbonyl complexes. Preferably chloride-free
compounds are employed. Preferably the promoter metal compounds are free of
impurities which provide or generate in-situ ionic iodides which may inhibit the reaction

30  in the presence of iridium catalysts, for example alkali or alkaline earth metal or other
metal salts.

Preferably, the promoter is present in an effective amount up to the limit of its
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zone; (e) renoving fromthe first distillation zone at a point above the

i ntroduction point of ‘the flash zone vapour fraction a |light end$§ YerBdZ(m
stream conprising water, 30 methyl acetate, nethyl iodide, acetic acid and
propi oni c aci d precursors which streamis recycled in whole or in part to

t he car borslubtlity in ﬁhée\@tltﬁrfea‘(tm qoarpevitind fheRfamRter is seitably pres¢ntan thén zone as
a si dedr aw, gl R0l Nlo BRLRNL DS dar ol LEVER RO0%  PLEOEUELL AP iRRLA O the

flash zone apour stream conprising

propi oni ¢ tagr#h ege nrigdieot: 1, @@ﬂ:réﬂl;@ éat@ﬂﬂ@rﬂbgg 11 ORbESSTeRRYatly EbAks thad)

feeding the si raw stream f rom: ( to an i nternediate point in a second
distillatilnl artdr[elpmétﬁkdnmpraepm&r@ﬂy bortodit:d and yet moret prefefabiyi[uprtayl0d:d. t he

colum i s (Vb dthe ter .co tration at the
head of ¢ HENCASP Rl oGt ofR Bl 58 BRI RS DoEh OO e TR t he
second di sh Wa@ér'c@ﬂcéﬁﬁﬁoﬁ”&zh@éﬁe‘%o&%ﬂe Ha%&dnp&rs&gm toni 2@ a)e@h Ref@fed hi gher
organi c iodides and froma point below the feed I nt afrac I on conprising
aceti ¢ acindetpyloetermte amdmpthghiodidie coaeintratiyn. pA auitabie piotroten gmicéritcaionliy 10
reduced a unt§ of hlager organi c iodides. 10. A process as clained in any
one of cl 4p0tg SEOGRPEN conprises the steps of (a) feeding nethanol

and/ or a. f eact | WendeRdA oY fd (N IR TaGRLAR0 L IDBAKHE phGparefigbonyl at i on

reactor in whic ere |Is naln urin e course O € process a
li qui dor eambfemedc@mlomotrgm mirmganic fuglidels mag b@rempmoyéul ISuitatiik ihdifgetrﬁ’d 15

car bonyl at|i on cat al yst i odi de co-cat al (rii) (‘ in the

case of tHe @e%u&lue*malkahmt@ aﬁétaaqalle%@aaﬂyg@taluefi%Sr cpavfemed m@tq fhde § one
f t. di d

(by nt pARBRRElogR; het@le GhHORIAR S ST M topRic sl BH b, °°

opti onal | ycaphiskyhite FaMsEsUthQERL&LLRS, S»ethlelﬁ:ax%ctoﬁwﬂblbh@ugirdwmna@rtﬁe sting of
ruthenium osmum rhenium cadmum nercury, zinc, gallium_ indiumand 20

t ungst en, ‘(ﬁf‘@‘)n}’é@tl{oﬂWﬂ@tlaﬁ%uﬁtefﬁﬁtlw @@aﬂlv)omhwltabldéﬂ&@@d from) acetic
acid, vii her organi c i odi.des X product and
o opi dit . SR o S bRl Bo BN um R g 6 e o
reaction CQﬁ’?@ séd.1on fromthe carbonylation reactor and introducing at

| east part the withdrawn [i gw d reaction conposition, with or 25 without
t he addition of Theearbon moaokida stedAio ke mbcfrtylamoapm@@way bacsscmtnalldmmpen sing

wat er, acetic acirg r.oduct her gn % % des ﬁ prod nmet h
Moetat e rRATY oA PG e aRrEc AR TaRy pr BHNEE AUPER-IRGHE R
precur sor s,ndaddcac) ;Bé}h.'ﬂ‘ﬂncfﬂy%%da%nQO'Tﬂé b?és&g;e 0@149&[%@&& Bt QABYh Honesalfalee

netal catalyst, involatile optional pronoter or proitoters, acetic acid and
wat er ;20830 1@(g)enerel¢}ynd>t|d1aglrab1ue Thepardalf pragstirecof chrhmmm@mxfdeaslnhezmamleortytntmhe

carbonylatlon react rodyci ng the v our f I mthe flash
zone into %?a?ﬁ'crrsYeSaq?m‘Y|svﬁetr%ﬁe st efwgf’? 110 f&&ﬁ%{er% $ § pase, more
distillati fezrgmf“gqgr&%a_t es an upper sectl on wherein an aqueous
conposi tion conprising acetic acid and at |east one higher organic iodide
is separated i nThe v@hlegreavss dxae cirbonglaicdiproesetsi saitalsly ¢h fheagrigeol?, tot 100 wat er
concentration on the feed tray being greater than 8% by weight and the

wat er conckaigr dihe demparatureat ubigh e qaﬂpnslaﬁ%pr%ﬁSStjépﬁga@ﬁiéwéﬁakaHaﬁher0% by

wei ght;. (e n d| st over he vapour
fractl 5 ‘) :Tg(?hgg%g rpret?raaw §b3%%§8%tﬁg? PRce Sa%gh nmet hyl

i odi de, pr ﬁrl%é?ﬁ'u?veﬁﬁbxﬁjwﬁl[ E&N'b%q’l'ld%trﬁ{éd b@q%f&c@% fhe f&lf&wxﬁ@ E@!@rﬂ?le%dt he

over head vapour fraction from(e), pasSing the condensate 10 to a decanter

wherein |tcc|>rspasrspart%slted into a nethyl iodide-rich phase and an aqueous

phase, thecg%tpglyso ,Pdl de-rich phase being recycled to the carbonyl ation

There was fed to a drying column a fraction comprising acetic acid, water and
30  hexyliodide obtained as a sidedraw from a light ends column separating overhead a light
ends recycle stream comprising water, methyl acetate, methyl iodide, acetic acid and

propionic acid precursors, there being fed to the light ends column the volatile fraction

9



~ reactor and the agueous phase being divided, part being returned to the

first distillation zone as reflux and the remai nder being recycl ¢f 7t HAR 333
carbonyl ation reactor; (g) renmoving fromthe first distillation zone at a
poi nt bel ow t he |ntroduct| on 15 point of the flash zone vapour fraction, a

process SIARRAHINEAPSHE 3?!?\@@#% a&@?ﬁ higher ereanig i9sHdnsi B‘ﬁﬂb’ aeateteppethroduct ;
d (h
Slnst |(I I)a'?lggfr?g? g%n J]%Crl W‘%‘& d &IO g‘&?ecgdoé%ggl St é tl%gzl%grg%gqmdbot tom

fraction Mnmmsmpgnsmgdmcﬂmle rlﬁﬁluﬁn cmbystzece(tic)acrdwﬁwagr inraoftash vessakeioond
distillati on zone a sidedraw fraction conprising dry acetic_acid product
cont ai ni nyhichgst %?hezlmlqomdwtmht@m%fr%lthp rhpdiugpcatalysed methyl iodide co-

A A / PTHR ~/
Oy%/Oj € [ a%?’leg] cf?orél%tgﬁ* (ng]'é%tﬁénoi r}:@géfesen ecoeg] aaﬁ’ ta] ca]ca]ca] calca]ca]calc
a] ca] ca] ca] ca] calerd pecpdR\vlfcadiatneaths dhel@Mekntration of water on the feed
[ }xsnid_Z] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal ca] ca] ca] ca]ca]ca]ca]ca
] ca] ca] cafreapktap dajivgpolainmayesdn ¢hd wapé fom 9 to 14% by weight and the water
HPHSBE(

o) warehataativnin B heafts st A RS e T TR SR AN C A PRt ho L

13 1WL2WASE3&: this: g¥riod the concentratlon of hexyl iodide in the acetic acid removed from the

; V<<=e==>7>>>K?h??@ @A} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cala] bap oétheadadaho afas &) ) remgeca| oalage]foah eladut 2Paa]lélpph! » AAC\ CCCCDaEEF1
GGGGEHHHDL | I?KL>IVKMVIVIVD<OOD( P} xsni d_Z] ca] ca] ca] ca] ca]ca]ca]c
a) ca] ca] c%?—@%?—éa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c

a] ca! ( PsPPReRoRIR
T9TTT9UUUUUW PIPSURIND S Yo ontinues for a periad of over 12 months in identical, 1 ca

] ca] ca] ca[asla]ma}mﬁpa}haamaa:}m}amdtm]cfaa}am]cﬂahe&]eda}ayaifabd dgimadohaheafad[ [ [ E\H

VKINMTV\W X\ a\ b] ] AhA b U " " abPbbbbbb>c]| ccc{ kf a\ é ca] ca] ca] ca] cal] ca]
ca] ca] ca] @&]ﬂéﬂdﬂl%ﬂvﬁb}p‘c’h_ta@geéqoeh 1e8 l:‘b?ﬁ’c&fj"lfﬁ] sUPsajl %@J}Jm%%l]t@aqi & ca] cal ¢
a] ca!

ggg4h >i 11 |j%1 nkcgk %ﬁi('ln\}he h‘f)adts|wasr'{%aéw¢]nf?c f%e nth & 08a7 calﬁ]sca] ca] ca]
ca] ca] ca] pﬂ:}@pdu@r&}mps ab sadcir} waighal oa&rqaﬂscpah@@}madoelae}mah@a]oeabm]mdd ttu]v
VV+WOMWMAXXX-YYYYEZYzZzzzzzp0Ort | wmhc”Y] ] ] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]
ca] ca] ca] edpeafdtig)acid eajavay é@mﬁl}e&&f%ypw} B eae] e%s]tb@q ¢8pe$a) ca] ca
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acetic acid product obtained by carbonylating methanol and/or a reactive derivative
thereof in the presence of a finite concentration of water, Group VIII noble metal

5  catalyst, methyl iodide as co-catalyst, and optionally a catalyst promoter, which process
includes the step of subjecting an aqueous composition comprising acetic acid and at
least one higher organic iodide to distillation in a column, or section of a column,
separating water overhead from a dry acetic acid fraction, wherein the water
concentration on the feed tray of the column, or section of the column, is greater than

10 8% by weight and the water concentration in the head of the column, or section of
the column, is greater than 70% by weight.
2. A process as claimed in claim 1 wherein the water concentration on the feed
tray of the column is from 8 to 14%.
3. A process as claimed in claim 1 or claim 2 wherein the concentration of water at
15 the head of the column is from 70 to 85% by weight.
4, A process as claimed in any one of the preceding claims wherein the finite
concentration of water is from 0.1 to 30% by weight in the liquid reaction composition.
5. A process as claimed in any one of the preceding claims wherein the Group VIII
noble metal catalyst is rhodium or iridium.
20 6 A process as claimed in claim 5 wherein the catalyst is present in the liquid

reaction composition in the range of from 50 to 5000 ppm by weight of metal.

7. A process as claimed in any one of the preceding claims wherein the promoter is
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the process a liquid reaction composition comprising (i) a Group VIII noble metal
carbonylation catalyst, (i) methyl iodide co-catalyst, (iii) (2) in the case of the Group
10 VIII noble metal catalyst being rhodium, optionally one or more promoters of a type
forming an iodide salt, e.g. lithium iodide, (b) in the case of the Group VIII noble metal
catalyst being iridium, optionally one or more promoters selected from the group
consisting of ruthenium, osmium, rhenium, cadmium, mercury, zinc, gallium, indium and
tungsten, (iv) a finite amount of water (v) methyl acetate, (vi) acetic acid, (vii) higher
15  organic iodides, including hexyl iodide, by-product, and propionic acid by-product and
its precursors;

(b) withdrawing liquid reaction composition from the carbonylation reactor
and introducing at least part of the withdrawn liquid reaction composition, with or
without the addition of heat, to a flash zone to form a vapour fraction comprising water,

20  acetic acid product, higher organic iodides by-product, methyl acetate, methyl iodide,
propionic acid by-product and propionic acid precursors, and a liquid fraction comprising
involatile GroupVIII noble metal catalyst, involatile optional promoter or promoters,
acetic acid and water;

(c) recycling the liquid fraction from the flash zone to the carbonylation

25  reactor;

(d) introducing the vapour fraction from the flash zone into a first distillation
zone;

(e) removing from the first distillation zone at a point above the introduction
point of the flash zone vapour fraction a light ends recycle stream comprising water,

30  methyl acetate, methyl iodide, acetic acid and propionic acid precursors which stream is
recycled in whole or in part to the carbonylation reactor;

(f) removing from the first distillation zone as a sidedraw at a point below the
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" 1099 & ctibh Ebmibfikikg BEMR ak¥"broduct and propionic acid by-product with significantly
10  reduced amounts of higher organic iodides.
10. A process as claimed in any one of claims 1 to 8 which comprises the steps of :
(2) feeding methanol and/or a reactive derivative thereof and carbon
monoxide to a carbonylation reactor in which there is maintained during the course of
the process a liquid reaction composition comprising (i) a Group VIII noble metal
15  carbonylation catalyst, (i) methyl iodide co-catalyst, (iii) (a) in the case of the Group
VIII noble metal catalyst being rhodium, optionally one or more promoters of a type
forming an iodide salt, e.g. lithium i1odide, (b) in the case of the Group VIII noble metal
catalyst being iridium, optionally one or more promoters selected from the group
consisting of ruthenium, osmium, rhenium, cadmium, mercury, zinc, gallium, indium and
20  tungsten, (iv) a finite amount of water (v) methyl acetate, (vi) acetic acid, (vii) higher
organic iodides, including hexyl iodide, by-product, and propionic acid by-product and
its precursors;
(b) withdrawing liquid reaction composition from the carbonylation reactor
and introducing at least part of the withdrawn liquid reaction composition, with or
25  without the addition of heat, to a flash zone to form a vapour fraction comprising water,
acetic acid product, higher organic iodides by-product, methyl acetate, methyl iodide,
propionic acid by-product and propionic acid precursors, and a liquid fraction comprising,
involatile Group VIII noble metal catalyst, involatile optional promoter or promoters,
acetic acid and water;
30 (c) recycling the liquid fraction from the flash zone to the carbonylation
reactor,

(d) introducing the vapour fraction from the flash zone into a first distillation
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10  to a decanter wherein it is separated into a methyl iodide-rich phase and an aqueous
phase, the methyl iodide-rich phase being recycled to the carbonylation
reactor and the aqueous phase being divided, part being returned to the first distillation
zone as reflux and the remainder being recycled to the carbonylation reactor;
(g) removing from the first distillation zone at a point below the introduction
15  point of the flash zone vapour fraction, a process stream comprising dry acetic acid and
propionic acid by-product; and
(h) optionally introducing the aforesaid stream into a second distillation zone;
(i) removing from the second distillation zone a bottom fraction comprising
propionic acid; and
20 () removing from the second distillation zone a sidedraw fraction comprising

dry acetic acid product containing less than 250 ppm propionic acid.
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