,e3eYfYT4 6Tfk'st2 8 MAR 2003 Method for preparing acetic acid andj grMAR 2003
et hyl acetate in the presence of iridiumand plati num The present

i nvention rel m \ﬁ\cess for the preparation of acetic acid and/or
nmet hyl acet at %N\‘mk\ d phase in the presence of a honbgeneous
catalyst 5 co &g)oi.rl di um and pl ati num The process of the invention
makes it possible to obtain an increased productivity in terns of acetic
acid, as well as an inproved stability df the catal yst system enpl oyed.
Vari ous ways of obtaining acetic acid are known and exploited in industry.
10 These in : CAL L
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reactants, in the presence of a honpbgeneous catal yst system Another way of
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reacti on, : 1

Syatem i t REYOspATRsRlalin AL LR plite h d SR, EEL BBk BoREL AN,
carrying %utcmmlbdlﬁmmdlmﬂwm met hanol and the isonerization of nethyl

formate simult anepysinyocelice thE qﬁtaﬁbx mttte i@aﬁo@gmél a:t b@tanpraﬁqﬁa@agéal ng

rhodiumis a known, pr.ocess, expl oi ndustry, formed the
subj ect of nRIGARGEYAP termsaf agsfif ffa‘féﬁ I gsgn @P&?Pﬁﬂ t hogébf nPl)é’ﬁts us

3, 769, 329 ang, {éﬁlé’m dvedd28. 20 European patents EP 618 183 and EP 618 184,

and Eur opean pate P 785 and EP., 759, 02 descrl be a arhb ng/l ation
process carried o f’“?"hs Vi aéWB% aggticgqd, are, Oﬂ)§§ "@ H¥i di um
and, if ]aqopr'Dl}nars'eancﬂudeai}mcmetbmoalcmlbngylatimdreamorwcamed)omyinaﬁhednqu;irphaeess usi ng

d d i
descr i bed | nidst & Pudire At ciBop in G IAE rhit SO B fathahd), il plebthe ©, |
process, conef %b¢mgg@ﬁ0@§ eaalysy system.nAnatherssaseef obitinisg aucetsfctqubepnsm e

presence of icshelisifh MARIMLARABEITHI EEARAD BRL 8 enEiRIIY cAfRa 7S ANthe
i nternational pat en

i cation 97/ 358 ar rocess for
t he prepar at P6H6¢ 056‘ alyst systers, iy h%ﬂ’ﬂ)?m‘ad’e‘?g& 1%étlieylo)?“’%tggrlj’/rl"f"lﬁlssout a
met hyl f1& meineolvepeatyimpditahe caboiylationfehethanel hirinthe isoatekieatidnadfinethyleact i on
si mul taneous%ﬂv&ssggr%os in patent FR 2 746 795 and international patent
application ol ‘é‘ e¢se different processes for acetic acid
production are geMNuarel precisgy,r thed corbonydasioni prasess wsing phodivns is amknpwinng
essential |y biEs, efiSited mhﬁdta,gsmwﬁa%%&ﬁﬂ%tﬁeosuﬁﬁct BEn@RLWA afRAGLT On

zone conpris a pressurl zed actor iIn car Onéhatl on 8 MAR

Q003 2 and/ o#nd pasenss.ifonexamplespmerncanmateatsod® 3. /e 2008 {P 8k A38.s of a zone
for sepaggti on of Ehhpeatipgitdnty FPds18THE3S aﬁ@eEBUISNISJt S aﬁci ftaﬁbpehnbmaarst i al

vapori zat i on ture.in a ed f aratu

whi ch the prgggﬁsg‘?? “EZ%’% 95%%# cfibe; 3 Ct‘f??t@“}%a&é‘tft 8?°°eslsh(éar9§ngW| Te art i's
then sent t opmsextceraf azcmtﬂyst wysten based erc gidium aod,df Epmmpdatc,edso sorpmmng| ed.
This zone coppilses various distillation colums in which the acetic acid
produced is separated fromthe water, the reactants and the by-pr oducts
That part of the A sarherylationcproeessmisiig indium qod quthepivmaiwhiele OMTEEYof t he

vapori zaj§ One)_ledeSi?ed lﬁmtiu Hé“s»@ﬁbéﬁﬁﬁ%k@dehﬂp&t@ﬁt@%@i y$4, is recycled to
the reactor. Th

grocess according to the in entls)tgnl

i nprove the 10 pr §§€"§“ Bst PP RICRASINE BrPC 1?@‘55“% ¥ W

]g:at alijL sy sisemiefigdioni iehdi®ni 1|n|tde (presam Mm‘tiiuwnmsl probased, 1tr)1IErei(1jthpalaW 3een
ound that t on tinumto a.catalkyst m based on iridium
or iridium aﬁg ﬁﬂ‘{ogd.?d“nanqéﬁtg% ?“%8%‘&1‘%%"8""%9{‘;}7"?’9 %Sé%gect edlg to increase
the acid product i &nparalleb, a process fier thewprapsratioh of peaticasisl ang/crsusshliapgiateo t he

| pvent | of MRS Scdyill St0LC rlehyPCRIAUR dsdnRREhed) el he o | Mediahal o

than or equal”to th under the sane conditions nat al yst
system i nvol GaTREMAHIGN Teagtan simylansqusly | WRASUPROPASY| ’anmmttli}?na 74@H9f5ea

t ot al nunberI@émmrﬁﬁp@émm@p]waﬁmuw917,13532& process of the |nvent| on
remai ns unchanged oducti vi ty%fancrease

comparabl 6 rat es JQAﬁgJ frerety e oS Ron ARG Aok prodyr e 3R Bend el | | ut es
an addi t [ onabo:ﬁtmbosty in pldma toapeising @ssehtiallyhthteeafonee dile firgt t:ch-eespartdsl tpst

costs. @5 cﬁfal Pg x??o%‘é@o%&ﬂ&mé’g%%s%@eﬁ‘?Ehsctcﬂ% @J?uc‘{t tEé‘Qaf‘rB atfodC

stabilit even er content e process
accordi ng to the invention is carried out in the I|qU|d phase. 25

Consequently the catal yst systemused is in a form he reaction
medi um The catal yst system suitable for carrying oaﬂllmmmumﬂ%tl on is
based on at | east one iridiumconpound, by itself o sence of
rhodium and at | east one hal ogen-contai ning pronoter and al so conprises at
| east one platinumderivative. Thus, according to one of its essential
characterlstlcs the |nvent|on rel ates 30 ‘to a process for the preparatlon

_____ - .. o




3 5:'The invention therefore consists in inproving the processes fo; %@Fz 2
8 MAR 2003:3 preparation of acetic acid by isonerization, by carbo 9 '@A
or by a conbination of isonerization and carbonyl ation by using a catal yst
system based on soluble iridiumand a hal ogen-contai ning pronoter, and by
adding platinumto said catalyst systemin a formsoluble in the nedium 5
In a first variant of the process of the invention, nethanol is

carbonyl ated by nmintai ning a carbon nondxi de partial pressure of between
0.1.105 Pa and 200.10s Pa throughout the reaction. In a second variant of

t he process, thyl farmate is isonerized by maintain.ng a ¢carbon ponoxi de

vart|al pros YT PmSEEAlon are Caied Sub The second ansistObA 70R: £ GRRATIGM

rgacft i 03. OI_'I'hef ﬂfe@fc&fﬁoﬁﬁledzo’lﬂhih b'paﬁﬁori Qreﬂﬁared by pmi@me}p@dz‘hicﬂl gitbereastianan be I
obtai ned dir n i r LeLer t.er,nat i ona

patent appli &i’%‘l }c()enlg QCfﬁgd @%‘% @a’f‘é’a lgbg@/‘% t%gggeéﬂfre ggflé?’lthét}rhgl&ée added

to the iridi eactdrn &he Napatizedpagnis thén séng tpra)dashzonae rmltemalhlm accacbmnﬂyl ation
react | on andpfodhBed Blifinel O TR Bnd SANEALGE SR SERGHOR PolRhfls FARRER thedl

Py nonoxi de

si mul t aneous mal'nt al ni n ressure o ebet ween
0.1. 105 Pa amlczsldmdm t1$1$e(§’9@ffﬁ§’uﬁf0mhbe wet&&tth@)rﬁactan@ apﬁéheaby-mdé@ndu tions

for carryi ng g rpﬁHCBf dhd 'k RreS Wiich Q@m@i% h Ny xcﬂ'fBﬁﬁtdtyt}Qyoﬁt’lE?s@f el | 1 ed
in the art by reference to Jnternpationgl tent applicati,on WO 97/ 35828

cited above, VEBQIZAHOR FoRe, MRLGAMRRTISES %SPS%!&Y& ¢ Gatalygt, |STeeHC t°2hr~' TeACtPhe
cat al yst syst em ughe anm bhahalmu&sﬁ hicesrdingr toafilies invehigtont ri§ db UiMpi@ye the

d b . i i hodi
o anEg .S plackSset GRCAEET oMt By e R RhABhHRs Bhase ol e it ing i

rati o of rhomdmntaodrp}amdumm may vary within wide linmts, i. e. between 0.01
and 99. In all th‘i‘x’%‘?aéfaft' ?tn%w B&‘?x LA &W%é"’hh&xtx&?of@ﬁa‘inﬂg}ﬂ%da !c.%&stt he
reaction 25 nmediumin I ci ent_‘anount appropriate _proportions

relative to ﬁYﬁéemrb%P@mﬁm Eﬂé’ém P& niriglivem rande shaginm ppakeseiti possitler WYY t he

present i nvenhemcﬁaawe td indr@usé tis1aMa ﬁrb&lctlbﬁ%t@ptln”b'ﬂﬁbﬁm $héPfbcess
proportl?sof l.ati num are i.nti mately as. C|at d wt form,i, V\lhICh

the pl at f numAFSOTHIRE 18R dventien, makes jtepRss Fna F"r?%?’éé?‘% Mhi it
i S possibl e fgreatesehanyr plywdl |tmmhataxbmmmdndﬁdwhhe Ram¢ eonditiony, withea oxtalgretpabl e

of being sol WL &R il &nglrr&grﬁt&gm@@mmm%ux&,&gu A%h foFufibed e

i nvention. owi ng
are particul afml@mfmlsausednn tb&rprrmeﬁsgo ¢ mvn@txqm@qu;nisgnehanggd ati num

conpounds her eaf t parefrei’ @€ grod@tivity Ilﬁmé&ecmgd&)mpasm@ rét@s 3§ln€|aat' num

in the allic stat alts and its ,oxides
coor di na {’onsea%uw@g oF oot rataht cw@t%mm@mam@%@%wﬁa&@@
conpl exes prmumelyohd!e)ftrélﬁctﬂgelﬁﬁaﬂzeyhtesmaounds accordi ng to the i nvent| on.

The sal ts used af g preliel B VoRLALAYIRL I5R10cHS, BRRRAS T BulifihCol

particularly selecC FoRT ChY OF ne, om neé t hese
bei ng prefer utl@dndmnusvcmwb@mhdgvammhmaat iplaw., PtBr2, PtClz, Ptd 4. xH20

HZPLC16. xH20,  NaZah) ot Qoo AR RhEI Rt iCaib olis e hepRiseCess

according_to the inv ecte
Pt02. xHz& cA&@NFeENBE Gatalyshweismi L&@%lsyn aderan saluble i the srastien BEEAYI ng t o

the invention. The catalyst system suitable for carrying out the invention is based on at
least one iridium compound, by itself or in the presence of rhodium, and at least one
halogen-containing promoter and also comprises at least one platinum derivative.
Thus, according to one of its essential characteristics, the invention relates
30 to a process for the preparation of acetic acid and/or methyl acetate in the liquid
phase by the carbonylation of methanol and/or the isomerization of methyl formate
in the presence of water, a solvent, a homogeneous catalyst system comprising
iridium and a halogen-containing promoter, and carbon monoxide, wherein said
catalyst system also comprises platinum.
35 The invention therefore consists in improving the processes for the



As far as the soluble platinum coordination conpl exes are concerneﬁi g&g ]
host comonly used conpounds are those having ligands selected fro % @H
nonoxi de and a car bon nonoxi de/ hal ogen conbi nati on, the hal ogen being
selected 15 fromchlorine, brom ne and, nore particularly, iodine. It is
not excl uded, however, to use sol uble platinum conpl exes whose |igands are
sel ected for exanple from organophosphorus and organonitrogen conpounds.
The foll ow ng compounds may be nentionegl, without inmplying a limtation, as
coordi nation conpl exes which are known to those skilled in the art and are
20 particularly suitable for, carr |ng out. the |nvent|on z(CQ

[Pt12(CO]2 prqnarepe&efezw[aeqw isprRerBLIgR.CRY) Caphonyjagiey 2r by ‘Rﬂmb&i‘t‘PBPﬁul ae Q
can be eSpeGsoaidristatlimﬂmg@Fo@rylaao@byumngllaa:amlysf’ terivbeded dR dofubteiridiined from

hyd d/ d b d b t

(b1 200y | 22088 PRSP RRnE ProRoLT pid by RS RBIRGR IR olaf B ¢ e
plati numisim mtfcrmdwhd:ile inrthe tnedrlixpr m of 25 a sinple conmpound - platinumin

Itolhgt {Tﬁhfnkiz'oﬁ t Ztnf‘t Ift fﬁ@'\ﬁaﬁaﬁr :grré n]gr%F?Sf &f}he%béqti!%ﬁhﬁéﬁ%%lE}Pta‘?g&@rﬂ@qtést ain a

ratio of irinintaining peaabemmaenexidhparielpressusmel Rtween &1§@cé’ndnd;2§9tlpcu| arly

preferred vanigtucRdutihErehdiggntion, if the platinumis introduced in the
formof a coordi ngtl on conpl ex of this metal with | i gands sel ected 30 from

carbon ronoxi de, 1B &aieend yamanki ofc theapseress, costhyh demate dfdsemeriasd BY t r ogen
and or ganopligsRBRIiSe SREBOHRHENidE paial bréafurd P berAh . 1.00P Bh2Y.10°

pl ati nu co at | east f react i um and an atom c
ratio O]EPO iridi Eﬁ?‘f%m f e ﬁ'ﬁ‘ﬁtl%‘t m@te\/\r@'@ﬁe 1onfﬂ§ I {28M08 Pt 4510t
iridiumto protessican ohrq obtaintel edicersly bgheheset Hellcthnmltystarsﬁaysyderemwtcso
conprises r ( h um

S VAR 2003 detrdTond o Qi bn@mgt;i it htover Sftedfinat BlaBhdh i T

si npl e conpdddettodse fidiimed above, and bet ween 1 and 5 vvhen the platinumis

i nt roduced in thanaOih'iPdeanﬁﬂ’toéﬂth@aérb@é%s cam&r%srsearmeymioatrewmncmt@nt will
preferahl y be E}HéleaSt Ul reaction diuminthe case of ,sinple

pl atinu mmlsaeerea@fl r%ﬁsset are aariigthpyt SImyftangeushRpmaintaining
coor di nat | ora @etml rﬁm&ﬁudelmrt@elpfﬂsalre ofbaweemoemtoF Bhiand 261101 Pa thirowghoot i f

approprratetrrrdrum b %@ min %’g act i on med] hs bet ween 0, 1 and
100 nmol /1, BT &FEHRH ? b HERH £O8 ?ﬁwﬁ"r‘?’i‘"g RHtl Se¢h EnBrOCESfAMPe and
iridium baselbtmdp(blmmls yothpee tskidledi|in yheiggaby mefé@nesatd amginationah patedt or

| soneri zati % naﬁstwewaaez@at@daﬂowe&c dﬁttdt 1%9&.%%&%9&9& @i the

i nventi to use a iri npounds re sol ubl e or
capabl e%Qf bei n Igdﬁamaﬁfteaystrr" t“ﬁ%c}/r"ea}& F'Eﬁt’en’g‘ﬂ‘?eumrlﬂ‘?&ertl‘? ¥PePaY i ng
condi tions Qfdvirh@eronstebé resptnced\snmmadmtbe&noﬁ@dmﬂuhhmuhodxttml ying a
limtation, |r|d|urpa% |c 15 state . OXi des

I
or coordination corrp fé‘S’ea%%a% ;t ?JT&PPS?‘ '1%‘?’8?)’%‘ ‘FSV‘PE‘%YF?;}F%S” u? t he
i nventi on. Thto df thadium @ahdlsnnoawwy mothal Wideliget, o deiwedediOuhh dndl99%des. The

hal | act h
nalogen, o T e A SaaafaRe) SR ShaATMAPbeThARul WA RAON NS,
| r13.4H28, |mediuraifia strfgexsnt@mnwdclarrpbr@pcrgr@mrwortm@ ielative tasthgdadinmi ng t o

the i nventl lq::k e@ﬁbﬂi@%am%@bﬁpﬁyeﬂxeﬁﬂ\‘émolri Qﬁha@ﬂesérrtm?enﬁtsmaveqﬁtra& iw se be
appropriate

rocess accor.din t he i nventiaon far as
SO bl e 1t dlInPE QB AMTAATBI G| ReT G O BREBIR e TRTRARE SRl y
used conpoundish meéomhmaetubtamem@uhmgamdmroﬂaéeﬂqhmdhé rafiemmediom?25 nonoxi de
and a carbon non . | 0 e h i d from
chlorine, brom ngﬁaoqgé &ale?ﬂ?”it ?{)pgus 0 Use BJ ngﬂtﬁ?%?rgn%ﬁg e‘?ﬁ CE }@
however 30t o sobiblesest Q;llpalde pf b@mgmwlubrhmdemébe vﬁagts@ mediamosndgr mewmémpeﬁ for
exanpl e fromgekrdmbaridasphorus and organoni trogen conpounds. The foll owi ng
conpounds may be nentioned, w thout inplying a |imtation,
coor di nation con‘p‘?*sexf@‘émﬁhﬁcr@“ﬁr FIRAYAAMP 1&&1@5ém§wlpﬂ,edh¢ nfoﬂlﬁ%““@r tdfand are

parti cul arl yhasttuladly |s@1tzftﬂ?éfo¢@£rltyihgl@ut0tthé1ﬂv€ﬁtxdrﬂvent|On Ir4(CO)12 I (CO ZI 2

Qt, Ir(CO)ZHr2Q+ dlr Cl 2 [ nul ae can ecraIIy
hydrogen or a gr OLPEQ éﬂmﬁs’fﬂds %rﬁt‘é\%eégq%s {SUBPlE £0 ﬂWrsogsEﬁ g hd/or a
hydr ocaBion platthuoeh the&naamhe&m atatsaltsyetistsoaxidelyandbt ai ned by any net hod
known to those skilled in the 2 8 MAR 2003 6 art. Reference may thus be
made to patents EP 657 386 and EP 737 103 for the preparation of

iridium based catal yst solutions suitable for carrying out the present

i nvention. As indicated previously, the reaction according to the invention
can be 5 carried out with a catalyst systemconprising iridiumby itself,
or iridiumand rhodium in addition to platinum




In general, the rhodium and iridium based conpounds used are selected from
coordination conpl exes of these metals which are soluble in the nedlb&¢MR2W3
under the reaction conditions. Mre particularly, the coordination

conpl exes used are 10 those whose |igands are on the one hand carbon
nonoxi de and on the other hand a hal ogen such as chlorine, bromne or, nore
particularly, iodine. It is of course possible to use sol uble conpl exes
conprising |igands other than those nen#i oned, such as organophosphorus or
or ganoni tr ogen Iigands in particular. Advantageously, however, the present

i nvention does not @U|re t he use rhodi um and |r|d|untconplexes of

this type. Thus co‘ﬁ)ﬁ’lr R@ho“cﬂo“tﬂlf'é‘ewg@’sﬂ‘%? 01z, 1r(CcOzI2 Qr, 1r(CO zBrz
Qt, Rn4(CO 1z, thlﬁokatnao@dsorn RiY @z B 2cdaip lex:es V\gx@nalt@xes thasgrefetred bot h
netal s, such_ as %s%ﬁgc(?l . haltrz(CO)Iz h formul ae Q can be
especi al |y HPHPSY8 ‘&8&[&%& B PR, V\/nere Ris selected from

hydr ogen and/ or aIi®0 skl;sdnmdaatnolprefadblyaﬂwlatmmy Hatidesent Thenbalogepécinadrey as
exanpl es of r r in the
o esent  inveiffomiriZiaRed §TR TS PRI fnd SGling HE IRE, or bk

such as espeudfireg. |r| 3 I rBr3, I rCI 3 lrl3. 4H20 | rBr3.4H20, Rhl 3, RhBr3,
RGOS, RN 3. 4H0 pd BSched§3gh @E PHOBBAD PRC, | PIC) 4O, nH%t*t@lJ?&%@i lic

state can ik eb use, € process ac ord 1 ng tO he | nv ntlon
It shoul d beN?“?%V@dxﬁkét hﬁ %%éHn@rﬂanob?eepemtt BfPTPEFSHAEeArdigg o the

i ridi unbasedneapaunds cannot be consi dered as exhaustive and that

f b t t U 7 329 U 772
t:agttieﬂgl%l ?Ync?u@g‘ggﬁﬂegﬁgﬁ?qﬁ%gﬁr%ﬁdilﬁﬁéné‘?d @mg ofh g&fﬁ‘&fﬁd €of the
two nmetals nappropiataly 8@dam theeprodass genoediag to thhdénvehtoh.um | iridium and
pl ati num based C%?ﬁ%ﬁh@%@ﬁ:b? at?rﬁl cb&din 3&8:5“.:&9@1& E] éb%ér‘ﬂ@d Ct‘BETp' exes
of these netal s Ich are so he nmedi um under the react
condi ti ons. MBftecqsapeniy wsed pymp@wsewt@nsndtamg ligsnps esleated, Siom a&réOtl hose

whose [ gan@%oﬁdﬁd&ﬁdwgarﬁ&?nMBQd%ilBg’éﬁ BN, ﬁi&%aﬁa@eﬂ”ﬁefh %el@ét@@r hand
a hal og chl orine, brom ne or. re part] cul ar Xé&légf? i ne.

VAR 200357 1 °m§ NE.RIPEWIe 7S MOr&PATHCWTY, &Qflingy | K 1% ROk W Es ng
| i gands ot hetfo tideasolibie pratinemt contpiekes Suimide digamdsgas aeleosdfor WRarfple from

or ganoni trog I s of two or three of the
above net al sggéaéép%?gpq}%%srﬁr?g%téanﬁ%g% fﬁ%%@? 5]' Q@+, Q being as defined
above, may be nenThofelldwitigtdempoundspingy hgmnﬁoﬂednmthwtomplm limjsaianant
charact eri sticCcqrdiniiod Bc\(rﬁﬂ%ké%nwhﬂcﬁ%ré ndWE thahbsd S@fled BE1HR! &t iaAHMrkS

present jn the reaction umin, ,a su~cient anmqunt ate
propor t i<%hs Pkt ??r e SPBattq%e}oirrFm e ths dpyeRtian: c&’alé&t(lt))ﬂata[?g[?&o@ %equal to
at |east 4 nfPoddCOM)> [lQ??gChnd)I[lPtla(@ﬂ)lyljﬁ @Y, in thaddfdmmtae Qheanaboripeciatlyi 0 of

di t d 5 th
o o (gl SRS ok Bl KA SIS Rt
i ntroduced ibydrécarifowmadiodl, ®trewdodicarhonyddiplotmph, e[PtIz(tG{é)]pramg peaferred.
concentration is lea?fi if'@«ma)‘nt Gﬂtlﬂglmvtef? 1(5# Jt{tﬁmﬁfatt mtntx%dliéedr ﬁ%ti*oﬁ'ﬂ ﬁgd' um

and the atomic ratio of iTridiu et ween S in
fact beed® obksHiRe compownd y nﬁt@s@@e@t @mrpetaﬂlﬁaﬁtatg,u&attswn@pdwomt will 8% a 15

consi der abl ﬂefé@itﬁ@&?niaﬁtétﬁ‘@ ﬁlaﬁﬁtﬁhﬂ Edhténtlof at RasEY mﬁém oftrBftioh dkddirh y of

t he cat al yst st emis als reci.abl rov r these conditions.

Apart fromt APBLGTALC ﬂg’ﬁiﬁr lgﬁb%b {E)eﬁ e Cegt system according to

t he i nvention conhra seend) ;iaalcmgxelly peefartred varmgt pf theohwemtior Hf thepdatinuakie t he

formof a h S such

as hydr ogenalbﬁgg&: ? in h}esfﬁh-ﬁ IO‘P(EJrC 8%@2}38%? Pﬂ.‘%nweﬁpwﬂh qﬁﬁnd@‘?&lg{:{g&al |y

sel ect edB& rofwmhbarbomenoﬂmxm raecmhammquate/hatngenecmbmglq@r elidamter-I od| ne)

hydri odi ¢ acjigog éf?fam"or%a‘?n@gﬁc?sgﬁ&ﬁs YotipblndsOd U 'B%Kgl@ﬁ, 6 Aftafisq Nal ogen
odi de

conpounds whi ch™can as ormt ers. w | |

preferably bRlatiy cqatepthed Maleatydn af Fﬁaﬁﬁo‘bmﬁ%’t“e@“ A apTBicVale £ft of

t he i nventi omdiinhe ad,meafmm@l m,mgs pronoter is partially or totally

i ntroduced into t reactiaon xture he formqgf a ur sor. In such a
case, said pr ecurggﬁ‘ té’@ﬂ‘éf%ﬂ‘t? igiin tg I‘?@t"f“é‘?’n?&fnﬁ’ ‘Eﬁﬁgé’ﬁﬁ aﬁ

capabl e I r sisteasalsg corhprisey dhrodosm, bbaatoadt mab of {irkdhen abbodium td planmdn

hal ogen- cont ai ning 30 pronoter into the reaction nmedi um under the action of
a hal ogen or a hydrohalic acid in particular, the latter conpounds being
present in the mediumor introduced for this purpose. Conpounds sel ected
from net hanol, dinethyl ether, nmethyl acetate and nethyl forrnate, used by
t hensel ves or in a mxture, nmay be nentioned as non35 |imting exanpl es of

sui tabl e precursors. 2 8 MAR ?003 s The anmpunt of hal ogen-cont ai ni ng
prormt er present |n the reactl on mxture |s advant ageously | ess than or

. NN 7 o - M 1 " Y o o 4



The:process of ' the invention can be carried out by feeding the reactor ﬁf%h
nmethanol as the only reactant in the case of carbonylation only. 1248 MAKZI0
al so be 10 carried out by feeding the reactor with nmethyl formate in the
case of an isonerization process, or with methyl formate and nethanol in
the case of a conbi ned process involving sinultaneous isonerization and
carbonyl ati on. The reaction according to the invention is also carried out
in the presence of water. The process atcording to the invention rmakes it
possible to obtain a good 15 productivity with | ow water contents, wthout

| oss of catalyst nmetal hy precipitatiaon. Thus the process form ng the

subj ect of 1 T e Nt KRR 56 P aR o h G0 fora 0 JDPIe SIS or
concentrat i @éfinedrbbhis ahe detween 1nadi Uwherbthie plitilier isityodicédinethe fsreesf r at i on
| ess than or eaua{. to 14% based 198 t he ttot al. vveiilggl&?lﬁlfé Stﬁi dt%O medi um
More parti cERYPIRFHOR Remplskes,  TERIRT, Foreent will prereratlRe i lsast 3 ol ¢ pan o
equal to 109f rdanticthmefiiunsin thaciserdf sofiple patipnmoespoundreans arikast amt 1

car bonyl at i : Ol e dnSr Gk the water content is preferably
bet ween g% gﬁ"ﬁ@%@%%ﬁAf@%@?‘ﬁﬁ?‘é’gféﬁ‘?s@n medium 25 In the second

vari ant, where tmger@oﬁeﬁpfa@qeaﬁatmn Pffifim 1o ifrappeoprigtes iidinma o rhadium

optionall'y g ielréRA6R witdiinYisbRtvidef (CRARPTON o) ppéferaBlytRARden 1M 2L €r
content is Iesi than 5% and preferably | ess than 2% by wei ght of the

reaction ne The process according to the invention can be carried out
in the presence @ny3¥ thedhstismi ndirfdunibasedWdngoufidd benvesGiallpusedei um The

i odi desl(zan bg lia‘gttr oduc ri.n(;[o t he reactt.i on medi um a§ sgch, tbut also in the
f or m of " compYURAS A BT R Jf PRI TEIGRT SR ol FapPloyedolng Honprossess o
| odi des ar eacoodéing tothe imentiemni ng i oni ¢ species, i.e. excluding coval ent

i odi des (such asrt; z ahnl oy 1

hydri odi ¢ aci d. ‘E??ﬁ‘gg?ggf%g@.[‘ﬁﬁ{%‘g%u@% ag%ﬁdghmrgﬁélgb@gfgaégb% gfre are
sel ected frBeing sohbilizadiie thedeastignimediyradinges the apergting condtersesl Wifi ch nay
princi pal |'yikentignt AQnRemples dnbavitit GBslyRE 2likRdtdie ifBhmin TR Aletallty al kal i
net al s, éhe | atter &e ng $r eferred. Potassiumi Cidl de, lithi u&l adi, de and
Sodi um Fodi Setenstel hEHaatdsheherudation sompleras e PREGHI .smtabg‘am c

i odi des whi €4t sapryingeubetetihvenddn.ar e or gani ¢ conpounds 10 conprising at | east

one or ganophosphgtus .grou nd/or .. e e.organenitr n_ar and
reacting with i ogfhﬁéggigg’egaltgé:%‘éeﬁ] lgé?l{yo&ébyaggi%ﬁwg ap'g 3 egﬂggﬁgﬁgrﬁsng this
hal ogen. Exampt partishiadi setegtebomenhiarineclromine sridgodioeqsbe Fad obthesetiirfgor mul a
Q. 1", in %i{fﬁg 3. | Thils %rebmmw%?ﬁk@mf@ﬂarg, ?I@.hﬁzéﬁirﬁ%ﬁ%ﬁfﬂ'ﬁzb}’dr ogen
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and/or a_h aon radi cal . S. Exanpl es whi ch may be nentioned o
conpound® c&HhPE wseddn themrpssss i“i‘iﬂfdd%tog‘gF UBER9N the reaction nmedium are

ial kﬁl i nmetal or @Dxidds] petectal frbmnhO@Ianebafzb)@xgilzat eﬁx gmivibq/ddé Qpbﬂa@ﬁiatelwrh as

i thium acet at 0 i A j;de_an odi um hydroxide in particular. It
shoul d nor eg\geedﬁhﬁﬁe)e ‘%@?é%ld?%og%{_lgéﬁ&e({hgéﬁvﬁag%&rray originate in ways other 20
than those i ndi cétsefdr absolubleTitidism canrdinatinis carpplexdsiase cpngfirmesl ¢hef most
inpurities, ] r kKali: S, in the
starti ng mfgﬁg&ﬁ%@eﬁﬁ(g&fg‘ﬁtﬁ%@pﬁéﬁa&?% %gh?:gt gﬁ@? gségﬁtcﬁétdi (grnorM Li'kew se the
i odi desZ¢&an mspyidaand afGagianthenaxisierhalagen campiaption ihe halpgrn Dengisalecird t he

reaction. | fonbcilbMie badthife hfd, kE&GR phARURAPCIBAME I RMot Bx@sddl Howéverhese
nmetals relatively l"'ﬁ . 0f the order of a few hundr cé{q%a}:ts er | 17 on,
e

because t hey® 460 idiup ccopplXes yhoge Jsands,Hei 1 §Xamplsaomy; £ ¢
reacti on andrganonphosphdras td onganedtsogey compoatdsni c rati o of iodides to
iridium It is p [ . ' i r. of i,.0d] into
the reaction 30 (rgrfg1 |f§¢fq’e°‘é‘h§8?'ﬁf"§%9‘q? gxﬁly %5@#&)‘8%”’ &uhﬁpfw}%ﬂéﬁ éfs?rg{naggﬁ’n t he
nmedi um 3Fhugs sapuiination momplexes avhikbs arenknosdute thase skilled intthe arthandaateni ¢
rati o of i odi hot e Hih gl ad. | hg.-bel ow 10
and is kept %@H?E}aﬂ?t %‘?gggaﬁorteqf wg%gﬁﬁﬂug Eet( ﬁg@@ggt iIg"rgI@:)l/rzfrr_gL(Edg?é?g’r red
enbodi ment  SHCONBRRY dAd G0 and which farmulag Q sasdpeiespesiallyshydroge®i um i s

kept bel ow 3r aMabep PERL drCRRARWHEre RN Seléctéd foinShydedgd ahdfr a hydrécaliyR 2003 to
It has been f(ﬁgﬂrlld that the addition of such amounts of iodi des nakes it

possible to'? 'ove the stability of the catal yst and keep the productivity
of the Pfocess hiThhse catdlystsenbervbtamedity qnyeseindd knovantd those skilledrie the
particularly intended to be carried out continuously and the stable
operating conditions of the process correspond to the conposition and
proportions indicated. Mire particularly, as far as the soluble iodides are
concerned, the atomc ratio of soluble iodides to iridiumcan be maintained
by treating a m xture 10 conprising at |east the iridiumconpound with an

i on exchange resin and then adding iodides in soluble formin an anmount
such that said ratio is bel ow 10.



In addition to the conmpounds and reactants nenti oned above, the reaction
according to the invention is advantageously carried out in the pr?%qqmn@f
esters. The ester used is preferably nmethyl acetate and/or nethyl fornate,
which are 15 used as such or in a masked form In one enbodi nent of the
invention, the ester content is advantageously |ess than or equal to 40% by
wei ght, based on the weight of the reaction m xture. Mrre particularly,
this content remains |ess than or equal &to 30% Finally, the reaction is
carried out in the presence of a solvent. The solvent 20 used in the
process accqrdi i i i Y. } i formc
i d Tt i s Refitet syl PR nildc sl sARKPERIRTURS ka3 17 R forthe
particul ar, prepapationdsf iviiuohbased catalystt solusiosis gsitableefor cauying routrthet presenaind have
a boiling pqﬁ{%ﬁg{?ove that of the acid fornmed. The reaction is generally
carried out at a tenperature between 150 and 25 250C. More particularly,
the reaction tenpby indigated grayiuslye thel reaction| aa@dingni® peemzentisingcaneboeen 175
and 200Cs Thardedt 8ht RABSS WakklysD d@fterWidnibrisity rRIAM IbYNitdel, GRMiFiliReh QHd 1S
general ly abﬁv at pospheri c pressure. Mre particularly, it is

advant ageousd| 95:15’@} B@adBEn tP GRUPUMa g preferabl y bel ow or equal to 50.105
Pa. In the case dh genpfaf)cthe Thadiemr dnd dridiomthwed Gompuaidsiused \ine célectad ol ves

the i i zat i f t hyl f t t I Lyl & ] i th
car bony! at | oD EoRmIRD FempleReab G kit BhEh als S PG IARE, | "he
bet ween 0. 1.th@sededonrodndifod05 Mg pagticutadiyc shieecoqrdinntiamusodmpleddseusedeseur es

. | i h
fenper atr o Hote R Hsdidl A28 Mo and SR M on B ol REA 17
i nvention i afngshshelblay chlaring.ebropine ph mere paricdaniyfoding 3 It is pf sgeisee of a

corrosi on mMyxAkibleABLRBIsoRblel @&hfpldxRR BoRpfiiHg MMl ehdRan Hosé ealbieddf | ess
than 200 ppm The corrosion gﬁt al s are especysal lf")% i ron, ni.ckel rom um
t

.C
mol ybdenum aHah zi #c o SFEARPPRASBIQTYS r o o RTEANPHIIOgERt ifiands e Péé'ﬁ‘c‘:‘p?ron
m xture is nadvihaigeadly)yhdweyerretheopiesdnn oinmerttiont bosenstkirdduid the tifee ofirt, for
exanpl e 1gel er%iiiﬁ% a%dqﬁci(%gjnpéoh@li%xgp tIh]sqyé)ed-l iquid extraction or passage over
S. 'I'n general, ?ﬁ'ne P

i on exchange resin cess of the invention is

advant ageous| y caFluisegomplexeorafi theouspe . Irife0)ne dstGARL1E, daGPRBLAAL in
equi pnent A H$.. Nes *t ‘03| ahi Thus
S, T, RO SRR MECHICP sty ol
suitabl e forsueheasoBEAHGHy ebAdkinEinonin twich dappyles Q \iaB P& BEPeEBELti on i s
started, thenydeddeAUsr & QPRPERY SorPIE,, ivHer© BUBeskldchddofram M6 gaar ardlVer 4 eact or,

which is fitted wi,th stirnn ans so _as to ensure a good honogeneity of
the reacddl orASgtR. aiical o B HRTROPEN SEPerialy, T ey ienel Faudrgron
preferably compléxsewhihahaniedanorapamisulady irsthieprésenf inveatioeact i on mixture, it
is not 1 S excl Ud@&n%&gﬂ%%ﬁ?&?cﬁfr%ttﬁ %mfmeamems,bﬁgﬂqs EQreify g1f or the

m xture to be honpgehi ze e carbon npnoxi de 1 ntroduced i

h
reactor. It &Bbul H% e H&x8ELQ,ndBrs.AB20e aRbksonRa théﬁﬂeﬂﬁi‘g %Bgcar ried

out in a reaRKBY; 480! BE riddfin®@And Yritum lif thesmefallizOstits ecanOikewtecbel Gse@iii sage
conbi ni ;17% se\ﬂeral react %rs of the stirred 20 and piston type. Carbon
ca

f
nmonoxi d B BTCRES ATGORINE 19itheBYe PNt 0 the reactor where the reaction
according to the Jtrsheultibendted dmt fHeaabyveimentiohedchst aflrhodibm- iand iddiumed i nt o
the recycling.zp @gmpMHag an\({ndtgbebgongﬁ&%'a'Qe&hgl?{tlg}é\"anzqﬁatr\%ge(}%ﬂc%qng yLure
| eaving the Téactorris treated in an a e manner o separating

ppropria 57 for.
t he product smadeote tpatentsedtt 3 369 3% rnd &gér%ﬂiﬁpngyl@gpeea@ngy}ﬁ ineluded al yst .
For this purpesgih aRd ddditons G:?a%?plé’&hgf QombBukRast HRNtWS R&Als | BéhtRinkd _
continuausly, 1t I's possible for exanple to enploy a conventional technique
whi ch cosi st9Ven expanding the m xture so as to cause a parti al

vapori zati on t hermogenertl)ithe sibdipey;, aidien- e plhatdnahfbasddasbmipiunds asedadree f or
expanding the, . m xture, the lLatter being i oduc intg a separator (called
P rash Sepatiitish #orsié BSornBeheH cctibiBs.dl bR AEcis ofich e 3RBI b

Wi thout the pedivins hoderothehe@ctiori .cmnd'_mindsar Mrabaarticulardmdt};ei ooardinftien _

non- vaport Z%n@ﬁéﬁs u§ 'tﬁds@&vtﬁ%@ﬁ%nﬁk e &Pﬁxe%k%){ékar%h fonb@de %ﬁ{lm' ned
in solution, 1s advan ageously recyctled to the reactor, conventionally by
35 neans’Sof en fherpsher hapd g hglagerpspl as zhlorine, bromine or, more particularly, iodine.




The vaporized part, which conprises the acetic acid and/or the nethyl
acetate produced, is then sent to a purification zone, which convezbi %bly
conprises various distillation colums. Finally, the process accor H@&t 3
the invention can be carried out with the 5 insertion of an additi onal
reactor between the main reactor and the partial vaporization zone, nore
particularly upstream of the reaction m xture expansion valve; in said

addi tional reactor, the carbon nonoxi de7present in the dissolved and/or
entrained state will be wholly or partially consuned. The preferred

conditions fQr. carryi sych._a_npr.qce an .al n Odirectly by
those skilled ¥r° t#}oér%??oc%g@]er g’f lésree%cgléﬁgg%%’gfeéﬁi Qgﬂggg'%élgg@}f Otg'?(rc t hat,
accor di ng t othokeementmed, sunh apbrganophospleradetestgsmnithegen digandsnn p&daMat.ES 15 |

- EXAMPLES T ELY, T + TAANOL
IN TAE PRESSZ‘E%E%E“S@?TFW% :t@% %] Mﬁﬁ@?‘%@ﬁ%ﬁﬁ% ﬁmﬁon ” D and
E and Exanpl B$Rhs(@RNsPQad2 beiag 18 definedraboveveay heomepned svdthpusimylying a

experi ments mRk&ignar ri ed out which were identical to one another in every
respect except for the nature and conposition of the catal yst system The
operating conditi8R$ 161@°ftw§sehaé%;5@ﬁtlﬁe?¥f the, inveptia depda the ek 24t |

Conpar at i ve Fitein ieptbsefit daheveaatich mebium inQ. sufficiechb @moemudntisn epprapried i n the
vari ous experi maats ane. c&l I at.eg. in i}'}?bl e.no. 2 25 %el ow, ngPCh shggls: - in
the col umn hiQREHOps relativex theinghym, | Taq platiqua eencentrationds qpabp ¢easfdsi s of
t he CO consumptol/bof reectiommeetium atdien néditomg theadtomic mtio ®f otdivm or (indiund +10

m nut es = 0 ngi h nt, .0 cetl i . by
car bonyl @?O@oﬁ%)ngo 5) Laﬁg&gegi l?)]eg‘;wg%~k~$?c€r§e)>}?pﬁheeséaes§ ?hérrg}oﬁ%b% B%HHFHI n the
col utm  heade¢prm@mnds aeuwsedy df threr platimume o) introdecedainithe &armt pa cqpminationhe

total metal eafgen! haldifRm! SnderAih Ry Bial (OUMBA HendprRar | ment
Itse rs (0]

A: Carbonylation reagtion. in the, presence. of iridium.b
al |, the catXpgHqn DETmiBH ﬂi*esatawﬁape&?agdlwa|tp inum in befWoRR 14893 1 The
foll owi ng arleasi i fautlUwen dbsérved, fddfllynuinddpeditdll,OvhaBZsuahitcontinioas allo. 4S4 g of
i ridiumjodi . . | cid, . - f.water - u | ave is
t hen pl afcsgd %o‘ra{'g'ed;emé%c'g?rg%sﬁqﬁrg%éoﬁelaggdna% Bl éf Iga%Ptt’a]¥s{1}’§eStag1§ lt% %gg% %a{?aﬁys om
t enrper at ur e. syFtem is@lspappreciebly improatd wetler thes@ oanditiims. preparati on of the
catal yst solution | : Bosvs! alel i i rried
out as foll ows: 1’6‘@?2’?’.”?’3?" gﬁ Bﬁeﬁ%@f*‘?@ﬁ‘f de, i/vaﬁ{eeéra,&br[?gt aé\rg:acgozgﬁ%et hyl
acetate are {onfhednesgtioncompsss 3 halageansentainyier Premotsre Jduf @n take therforma)
conposi tion 6f a hiegéEREitielord dloed dombaredfvatd other mdletieei@itas: hydrogen
wat er : 6..4%ret hyl a%@tlat e: ??‘V& a¥et hyl i odi de: 10%ret hanol : 5. 7% iridi um
1943 pprA‘ace?’ ¥ LEhY! ofaes f¥H8 e total absol ute pressure is kept constant
at 30 bar by injethé hgjogearis gangalynsetesseddfeom Thivringnremirteland ipdinegiodinai ned at
190C 0.5C. ﬂiﬁ%{)re? dreaction, the reaction |iquid weighs 72 g. The
carbonylation rate (V~"~). is 11 nouth. TOF is 1030 h'1l. 25 After the
reaction, a |ightlagseahydriogissacid. imetipp dedideotnd acetyhiodide: ey bg/menigiedasat i ve
_E><|oerlt ment _Sl_hﬁaloéén denipands WhSEIeEdn a0t e Lg@d astlp@m)té?rs.?ﬁcordl ng to t[\e
i nventiq ese exper nts .are carried o nder e sane operating
condi 1 0% ' and 30MAheHs vul nEerF Aby o8 sbis e R Patr-Gr S PESES DN i xt ur o
except for the calmbnestasiant dfethel@tvantian, die Mdiogen-cdnaigngy promdierlalpastiatip. 1,
the catal yst I I i . fol el di L odli d r hodi um
odi o o) S %?g&ﬁ%ﬂﬂ%cgf}iﬁg}e O@g&f&% iR 9 tnd (.8 &3 bRAl S8 A2 2

case, said precursor generally takes the form of a compound which is capable of

releasing the hydrocarbon radical of the above-mentioned halogen-containing
30 promoter into the reaction medium under the action of a halogen or a hydrohalic
acid in particular, the latter compounds being present in the medium or introduced
for this purpose.
Compounds selected from methanol, dimethyl ether, methyl acetate and
methyl formate, used by themselves or in a mixture, may be mentioned as non-
35 limiting examples of suitable precursors.



14 TABLE nn. 1 CATALYSTSObservations at RT = 10 m nut esEXPERI MENTI rmi %ﬂ? 7
lodide ( )Rhodiumiodide ( )Platinumiodide ( )Total catalyst cont Qp
( mPlatinumconcentration (muol/1)Wight of reaction liduid ( )Volune of
reaction liquid (m)A (Conparative)0.4540019430. 07268B

(Conparative) 0. 782U032430. 07470C (Com ~ar ati ve) 0. 2560. 473023920. 07570D
(Conpar ati ve) 000. 48311416. 26766 | | E (Conparative)01l. 2033610. 07671
'10.54700. 14431634. 773680. 45400. 09624873. 173691 ni ti al conpositi ow wat er =6
d% Ac0~4e=30.0, Mel =10% I\/EO I--5.7% catal ysts accor ding to Tabl e,
Ac0l11=gsp 1U0.o0, JI=I90C, tot al =30 bar TABLE no. PERI VENTMet al
deposit in aut oc|£%ala?umrpf halggen- ﬁ%ﬂt@msmf?m@%wmt)w RCACURN MEHTEV( car b)
at RT = 10 ﬁkra'di/ﬁ&aédmhl&heds)fﬁﬂ or &lquidTto=209, Hasedt 68 thd1tdtdlAweight of said
(Conparative)Li osi t0/ I %4.00] 0. %111030B %&Oongar at l&%ﬁDe&]o& t 0/ 100
%400/ 0 %481 F%‘EtF’\’}e? BRI AR NG 4PEPINBIEE Eﬁf‘ﬁa 28 i%e) Heavy

de osit0/0 Wuhm) IBO0E (Com ar at ive)l ~eav de o0sitl 00/0 %9/ 0 %16.54701No

deposi 1 015100 9573/ 27, o%iTy | S9RK' ASET e HRRESHBoALP k2P 1Bkt 3 D O

0
totally introduced in the form of a precursor, the amount of precursor or promoter/

precursor mixture is such as to give an amount equivalent to that mentioned above.

The process of the invention can be carried out by feeding the reactor with
methanol as the only reactant in the case of carbonylation only. It can also be

10 carried out by feeding the reactor with methyl formate in the case of an
isomerization process, or with methyl formate and methanol in the case of a
combined process involving simultaneous isomerization and carbonylation.

The reaction according to the invention is also carried out in the presence of
water. The process according to the invention makes it possible to obtain a good

15 productivity with low water contents, without loss of catalyst metal by
precipitation.

Thus the process forming the subject of the invention can be carried out
over a wide range of water concentrations in the reaction medium, but preferably
with a concentration less than or equal to 14%, based on the total weight of said

20  medium. More particularly, the water content of the reaction medium is less than or
equal to 10%.

In the first variant of the process, where only the carbonylation of methanol
is carried out, the water content is preferably between 2% and 8% by weight of the
reaction medium.

25 In the second variant, where the isomerization of methyl formate is carried
out, optionally simultaneously with the carbonylation of methanol, the water
content is less than 5% and preferably less than 2% by weight of the reaction
medium.

The process according to the invention can be carried out in the presence of

30 iodides in a form soluble in the reaction medium. The iodides can be introduced
into the reaction medium as such, but also in the form of compounds capable of
forming soluble iodides.



2 8 MAR 2003 15 As is clearly apparent from Table 3, all the experi (rezaf?jtm 00
descri bed above denonstrate the following points: * Platinumby its Mu "
the formof platinunm(ll) iodide, Pth, has no catalytic action in the
carbonyl ati on of nethanol (Experinent D). 5 * When used in a sufficient
anount and in appropriate proportions relative to the iridium (Experinent 1
), platnlumincreases the catalytic activity of the iridiummthe

carbonyl ati on of nethanol, conpared witB rhodiumby itself (Experinent E),
iridiumby itself (Experinents A and B) and iridium+ rhodi um ( Experi nment
C. 10 * Experinment 2, which was not carned out under the optinum
conditions of the invention (Pt=3,1 mml/1), neverthel ess shows an

i nprovenent in tHedgdesalard 'uhdferstbod he mahigyhic ipeties; ienaxchalgecovabint | ity of

t he catalysts gcording.to th enti.on.. sin no net al
deposit "ot - IPPERL R A3TaF helPginr hofiiagE BistihetOn pogich iR Rfrog 368,
denonst r at es t he Thysrthe dodides inrotiheedcasr hohyintt sod miatuge faoe selected ffram ent

pl atinumsco : system and an appropriate atomc ratio of

i i di um £o q{’&%a‘“%ﬁ&]ﬁtg%g‘tcg’aé\%LEs OF THE CARBONYLATI ON OF METHYL ACETATE
IN 20 THE PRESENGEOKEEHWEIFMEOBMhm%WEWBLbﬁ'lnmmpm{m&(}wﬂldes of

Experinments a@n(ahﬂe eartiRbtdds aﬁﬁlﬁﬂlghﬁﬁilst hel el BISD befiiredO MMRARNINY Rodide,
Experinments F efinments were carrled out wer e

ries
Cdontical tJtHHE lggdaﬁwie r%t*umdfét»@r@ax%rﬁe@tone apgne faid a ﬁj‘ﬁbm?éﬁltﬁdé&é
conposi tion of tt@rg@ﬁ:‘balno’cﬁdessmem ma’)hebe)pmémtdnu@ mndurgar@msmﬁpdthese
experi malrats are described in _det ah(% h arat,j v erinent G bel ow and
Tabl e nd0 3 SCHRESTE2, AT g5 dresohosy ?fﬁég padtlor & &68 0%8{%3“8%"@8‘? | at ed
in Tabl e no.grdyp aid céacihgwath i8Gine-baset mompoundntohgise dchid/spedes dontaining
car bonyl at i f C asured
h tho r ooty THsEE ELEHE Bl be rhiiTbRed e RPCAiRARAS U QPO Sk

and 15% by viRi-Ghn which Qds p @seun NR+ af RRuvehere Byis éfé groerkiitom hydrasse aaqi{ﬁu nt of

acetic aC| d 4 RdrEAridh ,ga,egonyl ation; V~arb is expressed in rml /. - in
t he coI headegI%?L li]nove Freduency), the ratio o l gfr ate to 3~
t he tot net al ot chofay 1Re-meatienedr of semppynds. capa e2 ERS003 16

Conpar at| ve ibdides isoiable i th€akhaioyl mediom sreaaikdliometad drhaikgineseamhemefal i ri di um

ol owi ng ardioadiid dn, eSS B R YildePRrdePbORGREA BBdSMd Ay The
0. 4596 g of Sodjuan hiydrpxide ineparticulan. g of acetic acid, - 1 g of water. The

autocl ave i s then;Rh&ggMdresd R fodéd it ARIRYIS scqt #e M Rassbmepf 6 bar
at room_t enperat ure, tenperature is raised OC The preparation

of the & al %’tthgé?ﬁfjicéﬁltagﬂ% 25 minutes. The car bonvl ition reaction is
can-ied out as fdllieswsompodidscanchus, or@rﬁdwlfrohﬁﬁh;ﬂmitiemheh aalntatmidnalt

acetate are LfeahedatRAic RUNOR! LSRN 0o SRS 1Tl e 2

conposi tion of action ure I's
wat er : 6. 4%resatalyst agdetien.e: 30%ret hyl i odi de: 10%ret hanol : 0920 i ri di um ?587

ppracet | ¢ ach d: aspdRY0TE Godial;akare BAhie Crrbih e Udirdsionk FRlalCAFRAARE 21 30
bar by i I’;j ecting carbon nonoxi
during the reaction. It is preferable to keep the concentration threshold of these

metals relatively low, of the order of a few hundred parts per million, because they
have the effect especially of favoring the water-gas shift reaction and contribute to
increasing the atomic ratio of iodides to iridium.
It is possible to introduce a particular amount of iodides into the reaction
30 medium according to the amount of iridium present in the medium. Thus said
amount of iodides introduced is such that the atomic ratio of iodides introduced to
iridium (expressed in mol/mol) is below 10 and is kept within this range throughout
the reaction.
In one preferred embodiment of the invention, the atomic ratio of iodides to
35 iridium is kept below 3. More particularly, this ratio is below 1.5.



The tenperature is maintained at 190C 0.5C. 25 After the reaction, 28R 2003
reaction liquid weighs 52.3 g. The carbonylation rate (V~;,~n) is 16

nol / 1/ h and 14 nol/1/h, respectively, for 20% and 15% by wei ~Tht of AcOwe.
The correspondi ng values of TOF are 1110 and 970 h-~. After the reaction, a
metal deposit is observed in the autoclave. 30 Conparative Experinment F
Experinents no. 3, 4, 5 and 6 according to the invention These experinents
are carried out under the sanme operating conditions and with the sane
initial conposition of the reaction m xture except for the catal ysts, 35
the details of which are given iii Table no. 3, the catal ysts being

I ntroduced in the formof iridiumiodide and tetrai ododi carbonyl di plati num
[PtI~(CO]~. 171t TABlbeem Joundl AT ﬂLeYﬁEﬁQIﬁaf ¥adh amsu@t oRTodidés makes it

?gﬂt“eﬁfEﬁEFRéo%ﬁ L TAYE e SOnUNerioE CARSEant RErP fle Drogd weo e
reaction |i ghighCom ar at i ve00O. 166213997 648. 646G Com 100 6239897
351, 'OZS2a“?88‘28%5@%%28%%&3“@%@%%328%@%3%&%@%@&@@@%%%“. o P8
conposi t i on: caragde rou6 . eoyine@l=30d, thie| staldie, opdeating0 Penditiensy of sthecprocessng t o
Tabl e, AcOHgsRes /fbtﬁe-gggg;,,s,t%ntﬁh?%%%h ndiGBLE no. 4 EXPERI MENTMet al

deposit in autoclave at | moUnol ) I r/ Pt cgm)Um)I)V~~ ey
at 20 % [ AcOwve] riviors, particplagly, ax a%aF Am]:ble 1od1des are concerne

ratio of soluble iodides to iridium can be maintained by treating a mixture

the atomic

10 comprising at least the iridium compound with an ion exchange resin and then
adding iodides in soluble form in an amount such that said ratio is below 10.

In addition to the compounds and reactants mentioned above, the reaction
according to the invention is advantageously carried out in the presence of esters.

The ester used is preferably methyl acetate and/or methyl formate, which are

15 used as such or in a masked form.

In one embodiment of the invention, the ester content is advantageously less
than or equal to 40% by weight, based on the weight of the reaction mixture. More
particularly, this content remains less than or equal to 30%.

Finally, the reaction is carried out in the presence of a solvent. The solvent

20 used in the process according to the invention is advantageously acetic acid or
formic acid. It is of course possible to use other solvents such as, in particular,
compounds which are inert towards the reaction mixture and have a boiling point
above that of the acid formed.

The reaction is generally carried out at a temperature between 150 and

25  250°C. More particularly, the reaction temperature is between 175 and 210°C and
preferably between 175 and 200°C.

The total pressure under which the reaction is carried out is generally above
atmospheric pressure. More particularly, it is advantageously below 200.10° Pa and
preferably below or equal to 50.10° Pa. In the case of a process according to the

30 invention which involves the isomerization of methyl formate, optionally
simultaneously with the carbonylation of methanol, the CO partial pressure wiil
advantageously be between 0.1.10° Pa and 25.10° Pa, as indicated previously. The
pressures are expressed in absolute pascals and are measured hot, i.e. under the
temperature conditions of the reaction.

35 The process according to the invention is preferably carried out in the



hour'' V~~s, ~~ at 15 %[ AcOWe] nmoUh.| TOF at 15 [ AcOWe] hour'F (Coin
arativeHea de 0sit0/0 %) 100 %.5 at RT = 10330 at RT = 10G ( Com aBaMARi8ide
0si t0/ 100 9400/ 0 9461110149703No de osit0/ 100 %83/ 47 ¥3314102410304No de
0si t0/ 100 %71 33 %35160029. 513405No de o0sit0/100 %81/ 19 %3116102412506No de
0sit0/ 100 933167 %®4890~ 20740 | NWDNOOW 2 8 MAR UO3 18 Al the
experinments descri bed above denonstrate the follow ng points: * Platinum by
itself, enployed in the formof tetraiddodicarbonyldiplatinum [Pth(CO]Z,
has a valuable catalytic action in ternms of TOF (Experinent F = 330 h'~)

conpared with platinumby itself in non 5 carbgnylated, forth erjment D
o =) " briokich b @cpTONion SRRGRADEBHOME IR § S e BT o0t 5. 4
and 5 accor CUsnghdeZ(Dm(ppinn\éEh;é icoftpsibA rﬁeltslblfaf'é eigebﬂallﬁﬁm?,nhicmg chrondgpy opri at e
proportions r tive to the.irigru .atin Int orm.o . .

et rat odod: CIDBBRAT AR 2K TR B Fpepy g meti tordeft 38 e felblin migure s ¢ e
iridiumin namtainedbyyheamethndoknovet bo/thoid skited mttbe anpfgraxeniplei seleciive di um by
itself ( : X NEY 1k . * j . 8, i not carried
out under REeelsel G TABEHGHRY bafabuen o SRELCTRR! gk exingyrefty,

nevert hel ess shows genenahptheveneeess o thenénventiasi iy agvantagepesly sagiegsout * The
remarkabl e gpg .uloh!‘»lg of the catalysts in Experinents no. 3, 4 and 5 15
according to the_invention, since no netal deposit of platinum and/ or
iridiumis obserid§.reachignds gagried; ot @MW%HMr‘&F%tQméoit%?mt in
the car bogybﬁa'te!drbyrtﬂb%é‘dﬁfm.aTﬁx_vsfiiicahi@ﬁioﬁll@S'# Ofttie m@teﬁ?y@)cmr@@pegtegl K/ZtR
system an_appropr.iate.atonmic ratio of iridiumto platinum

2003 19?{)}\HA?arlt’§B@ﬂ)&Istz%ﬁq fer Elfop'g‘rablrngéggcgaggrofgheereﬁ?téo&ar ation of acetic acid
and/ or met hyl ac&Vkdnethe medctien isi started, fHeasmeioby carhponeatskzon intmitdiced iofo aret hanol
and/or the i ! I net. : i p f r, a
sol vent, a ﬁ%@é’é‘%@%ﬁ%&?‘%@@%&&?e@gg‘?r’t'p‘?’?s'?%%‘gf? i %S?E%@gﬁlégg é@&de

hal ogen- conthamagergityrafithe eactiemenieieh dh shastkd ke aeted\ihatradihaughnihg reaaten yst

system al so peamblyS&iplséd habiBnicdl mERR R QEARY M8 reddtioNBfixture,Ck & Abtl Whi ch
is a progcess for fhe car bon‘%] ﬁltl on of nethanol V\:h.% eLn car bon nonoxi de
lg p i ko orptgxe

parti al 1pr e&§¥elpdedsto SispaRSSnVID Sugly messs, S Peiig pRsS! i TRIXEHEE 3P Héhed
t hr oughout tboperigdd Wrthe darbdinmopoxide msrodaced iatorthelréantor] ai m 1 which is a

process for the i i . e - 0] : oxi de
partial pressure I%%Qfﬁégﬁ@ﬂ%gt%& hggtléﬁgggg.copg&ﬁ%gg)ib% %g’?%gl‘i‘tﬁgg
t hr oughout treastareddhe pistondypeThe process as claimed in claim 1 which

conprises a net haplorlaufe BRIt & bikage a6hbihgaaderal RBLON! of tRO BB
i sonerization reaction similtaneously and is carried out under a carbon

monoxi d€0parhd RISIYAWBSUre of between 0.1.10'° Pa and ?5.10' Pa throughout
the reaction. 5. Chfiforphfesgide aan Heaint@duded diretipfinel thenRadtof avireMitey ei n t he

plati numis int.roduced. intq,said cat st, syst i.n the formof platinumin
Phe netal | *itid accsidiog Thilng Myenid AleiS piade ST cal 200%d BiiGhfcedlinf,
cl ai ned i n omereofclingaone whithowil betdesaibad below. pl ati numis introduced into
the catalyst Systgukshiohenik @i enfind 0Rhdb R tieaRdSRIR EropRbEieiAll ¥ 2
coordi nati on conp ex&%futot E?ls matngm%llt h ?{!gangse sel ect _ggﬁ(q‘opom_carngon
monoxi dé> a I FeRIFALINBNR | RIRAYFAY H9ET theoFAIFtidn BIXIHISd COPRIZHIEN PIPREIgEN thend 25
or ganophosphafaiygt. conpounds. 7. The process as clainmed in claim6 wherein
said complex is [ I@#COM;. 8. The RLOCESS @S cé}ai nmed.in.claimy>5 erein a
pl ati num concent F2f | ¥ SHrRese,| Ak in 4the¢aSe | whtre  the  feagHPmdsyicATHeS PY an
at omi c rati @oofinuouslgj itris possibleafar rewample tb empieyna 2oaventidna techniguatvdiicked. 30
9. The proc .as. cl al i 1 A i .atd terpt of at
east 1 o Piigh it obatiits MR io e chuf SR BB Zuicf BB Y
pl at i nu@Pof dpetatier can becffeGedinsingraivatvaifarexpanding the mixture, the latter being

introduced into a separator (called a flash separator). The operation can take place

with or, preferably, without the provision of heat, i.e. under adiabatic conditions.

The non-vaporized part, comprising especially the catalyst which has
remained in solution, is advantageously recycled to the reactor, conventionally by

35 means of a pump.



10. *The process as clainmed iii one of clainms 1 to 7 wherein said ca_tgaw(mun}
system al so contains rhodium 35 11. The process as clained iii claiml
wherein the atomc ratio of rhodiumto 2 8 MAR 2003 20 iridiumis betvveen
0.01 and 99. 12. The process as clained in claim 10 or 11 wherein the
platinumis introduced into the catal yst systemin the formof platinumin
the netallic state, a platinumsalt or a platinumoxide, and a plati num
content of at least 4 mml/1 of reacti ol nediumand an atom c rati o of
(iridium+ rhodium to platinumof between 2 and 5 are naintained. 13. The
process as clainmed in claim110 or 11 wherein the platjnumis ntrodﬁjced in
the form of a cookl¥i ¥eRArBAd J3rp Ivdich omprisescie; Wegﬁéc’éf and/gy the methy and

a platinum Q@&h&mpr@duo%ﬂ lieahén bedtn®d /al pekificRrmt zowe, "WHicH MtéHvénidhally omi €
ratio of (iridium+ rhodi ati num of between 1 and 5 are nmai nt ai ned.

14. The pro&88¥NEE Y?I“QF%’&P@WOBHEIIUH\“SCI ainms 1 to 13 wherein a concentration
of iridium and, iHinalyptieppioass accdrdm'gumthamWehm can lbencarhed loeamuhahe rredi um
of between d 10 r f..be e H‘r&] /

used. 15§ Tﬁ%sjegfogmceoisg%gﬂglt{okal a?%?oﬁéeu%g? tIhgl ﬁr}sml%agm? I'S carr| ed
out in the magemwencﬁona. wate partiowladyn upbtesagn of dlre macm{uailxtum expankion wei ght |
based on thg, i eqact ont ent
| ess than or eqU S\fm %gﬁ%g{al tr&%tc{g e EQ-B p@cdgésj@q%eygflgﬁﬁeé%fjﬁegnyone
of clains 1,and/oggatrgnedstaw wm@m "bﬁr yarttlhlév eapseoeds| ati on of methanol is

garrhego/ogt and tyyes x'e?erl;%n&nkiﬁxohb%rp% 8ut0§ucﬁ y@ﬁocésscaﬂtwb?t@ineagt veen
an oywe| e r ion nme as clained in
cl ai m 18%hidifect %i}%o}]ﬂég Slé‘“ﬁ&"@? aftc'ﬂyrfﬁ q°§6?r€i“tieﬂ'a]f]$3%%8§§6t PXERPLRAR, i f
appropr i at e,aceordingitbtthd@oerstionpplaciud iscddbdythatddimms eaction and this is
carried out in the presence of a water content of less than 5 % and
preferably of |less than 2% by wei ght of the reaction nmedium 18. The
process as AXAMPLERN one of clains 1 to 17 wherein said hal ogencont ai ni ng
pronoter can be the halogen by itself or can conprise hydrogen or a nethyl
or acetyl radical. 19 The rocess as cI a| rred in claiml18 \/\herel n said

hal ogen-léontlai BX£ RBO @N OF MIZEUR/ s as clained in
one of clai rmﬂﬁ%l@c@rﬁmawmmﬁémmmmcsmm of a content of
hal ogen- cont (eSS than or equal to 20% by wei ght, based on

t he total . on mixture, and preferably | ess than 15% 21.
The process (aanphaitm@iainmaﬁApB, A, D and E hnd Exanipleshl and Qadocoadingwd in t he
presence of '%?"%’8{? content of |less than 40% by wei ght, based on the total
wei ght 3 21 of the reaction m xturc, and preferably of |ess

t han 30@9 22 TheA presiee s expetmentsrasierencasried obt ovhighravere tidentical &henei n
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the atomc ratio ofr ol"ubl.e l;](iﬁes(lbtntyoduce into't crgg n dlumto
iridiumis KEFMel BG\/OPGTa“Q% CoRgions; §3¢ SRPepMaNtTEAe OfS 9‘¥ EI ains 1
to 22 whi ch CempautivesBixperimeapAtilouois Pable no. 1.
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methanol: 5.7%
iridium: 1943 ppm
acetic acid: qsp 100%

The total absolute pressure is kept constant at 30 bar by injecting carbon
20  monoxide.

The temperature is maintained at 190°C % 0.5°C.

After the reaction, the reaction liquid weighs 72 g.

The carbonylation rate (V) is 11 mol/l/h.

TOF is 1030 h™".
25 After the reaction, a light metal deposit is observed in the autoclave.

Comparative Experiments B, C, D and E
Experiments no. 1 and 2 according to the invention
These experiments are carried out under the same operating conditions and
30  with the same initial composition of the reaction mixture except for the catalysts,
the details of which are given in Table no. 1, the catalysts being introduced in the
form of iridium iodide and/or rhodium iodide and/or platinum(II) iodide.
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Comparative Experiment G: Carbonylation reaction in the presence of iridium by

itself
First of all, the catalyst solution is prepared as follows:
The following are introduced into a 100 ml HASTELLOY® B2 autoclave:
5 - 0.4596 g of ndium 1o0dide.
- 10 g of acetic acid,
- 1 g of water.
The autoclave is then placed under a carbon monoxide absolute pressure of
6 bar at room temperature.
10 The temperature 1s raised to 190°C.
The preparation of the catalyst solution takes 25 minutes.
The carbonylation reaction 1s carried out as follows:
Acetic acid, methyl iodide, water and methyl acetate are injected into the
autoclave under CO pressure.

15 The initial composition of the reaction mixture is as follows (by weight):
water: 6.4%
methyl acetate: 30%
methy! iodide: 10%
methanol: 0%
20 iridum: 2587 ppm
acetic acid: qsp 100%
The total absolute pressure is kept constant at 30 bar by injecting carbon
monoxide.

The temperature 1s maintained at 190°C + 0.5°C.
25 After the reaction, the reaction liquid weighs 52.3 g.
The carbonylation rate (V) 1s 16 mol/l/h and 14 mol/l/h, respectively, for
20% and 15% by weight of AcOMe.
The corresponding values of TOF are 1110 and 970 h™'.
After the reaction, a metal deposit 1s observed in the autoclave.
30
Comparative Experiment F
Experiments no. 3, 4, 5 and 6 according to the invention
These experiments are carried out under the same operating conditions and
with the same initial composition of the reaction mixture except for the catalysts,
35  the details of which are given in Table no. 3, the catalysts being introduced in the
form of iridium todide and tetraiododicarbonyldiplatinum, [Ptl»(CO))s.



| i ]
= 1
= —
= iy
=, o%.
(== N o ~
ZII\O..,%u
. o0ox
&“.wm.ﬁwﬂ__.@
X >
)%~__ _00
|e..,m|&&_
xXV0Tael
oD o o -
—T OO
1b)nﬂ__|@
ST >
)X&_ _0
(WI ))”——
SR S
- 10O Y H
Y ~—. .
W(lee@
o. > o
—d , 000
DeoSoe
e
@ﬂe%%%
o XTI~
C_W&&&
e RN TIT
STa8ss
A FFOOO
&- Wlll
30 AdH
@W
OO_ 1 1
Vedad o ~—~~—~
L e —
P 1 o3 o3 o
CCllueaw
TSI
RBEIIO DO
S e
277
OO .« 1
A A~~~
e
P 1 o3 o o
CCllueaw
XXX
RRIBO OO
PRl
5553,
Adddxx O
A0 D

ovL 0z 068 v % L9/€E % 001/0 usodap oN 9
0sZ1 vz 0191 1€ % 61/18 % 001/0 nsodap oN S
ovel $'6C 0091 SE % €E/L9 % 001/0 nsodop oN b
0£01 vz 0lvI €€ % LV/ES % 001/0 ysodop oN £
0L6 vl Ol11 91 % 0/001 % 001/0 usodag (eaneseduio)) o

(o1 =1"9m1®oce [(o1=1dm®) ST % 001/0 % 0/0 usodop Aaeoyy | (aAnezeduio)) 4
(,.1noy) ('y/jow) (,.anoy) (F'y/jour) sonuiwt O = [y
[emoov] [an09v] [snW0ov] [smoov] (jowyjjow) | (jowyjour) 18 9ARDOINE INFWNYadXd
% ST 32 JOL % S1 1WA | 240718 JOL | % 0T 18 WA Rl /9y ut ysodap ey
pou I'IdV.L
Teq 0€=Ie101 d “0,06I=L ‘%001 dsb=HOOV ‘21qe 0} Surp1003e SISK[EIEd V%0=HOPN “%0I=IPIN ‘%0£=SN0V %F 9=131em ‘uohisodiuiod [eniu]

8y £1S 181 v68Y vEIY0 0 ¥8LT 0 9

6V 0°¢s 9'¢ 6ZVE ¥¥80°0 0 100S°0 3

14 0'Is €L 686€ 7991°0 0 009%°0 v

8t €S 601 £viv 16¥2°0 0 668€°0 3

6b €S 00 L8ST 0 0 9650 (saneiedwo)) o

9p 9'8p 9L 66€1 2991°0 0 0 (aneredwo)) 4

(jw) pinby (3) pinby (wdd) (3) ®)
uonoedl uooeal (1nowu) 11311 (v) ®) apipol apipol
joownjop | JowSip | uonenuaduodid | isheredjerol, | ¢(0D)id] | wmipoyy | wnipu] INTANNIAIXA
synuiwt O] = LY I SuU0neARsqQ SISATTV.LYD
€ "ou JIdVL

Ll



_#:¢0 G1110%' & ()- 110%' & ()- 110%' & ()- 110%' & ()- 110%' & ()2 8dMRJEH
O%1110%' & ()- 110%' & ()- 110%' & ()- 110%' & ()- 110%' & ()- 110%' & ()-
cdegK/; cO 110%' & ()- 110%' & ()- 110%' & ()- ;cO @4#1110%" & () -

110%' & ()- efghirsp4;cO ;cO G#11110%' & ()- 110%' & ()- 110%' & () -

110%' & ()- 110%' & ()- sthH cO ;cO @1, WB10%& ()-U , WB10%& () - U
VBL0%& ()-U , VB10%& ()-U  YSI0%& () 110%" & ()-

All the experiments described above demonstrate the following points:

* Platinum by itself, employed in the form of
tetraiododicarbonyldiplatinum, [PtI,(CO)],, has a valuable catalytic action in terms
of TOF (Experiment F = 330h™") compared with platinum by itself in non-

S carbonylated form (Experiment D=0h).

* When used in association with iridium (Experiments no. 3, 4 and 5
according to the invention) in a sufficient amount and in appropriate proportions
relative to the iridium, platinum in the form of tetraiododicarbonyldiplatinum,
[PtI,(CO)),, increases the activity of the iridium in the carbonylation of methyl

10 acetate, compared with iridium by itself (Comparative Experiment G).

* Experiment 6, which was not carried out under the optimum conditions of
the invention (Ir/Pt = 0.5), nevertheless shows an improvement in the stability of
the catalyst.

* The remarkable stability of the catalysts in Experiments no. 3, 4 and 5

15 according to the invention, since no metal deposit of platinum and/or iridium is
observed.

Table no. 4 clearly demonstrates the improvement in the carbonylation rate
for a sufficient platinum content in the catalyst system and an appropriate atomic
ratio of iridium to platinum.
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WHAT IS CLAIMED IS:

l. A process for the preparation of acetic acid and/or methyl acetate in the

liquid phase by the carbonylation of methanol and/or the 1somerization of methyl
5 formate in the presence of water, a solvent, a homogeneous catalyst system

comprising iridium and a halogen-containing promoter, and carbon monoxide.

wherein said catalyst system also comprises platinum.

2. The process as claimed in claim 1 which is a process for the carbonylation

of methanol wherein a carbon monoxide partial pressure of between 0.1.10° Pa and

10 200.10° Pa 1s maintamed throughout the reaction.

3. The process as claimed in claim 1 which is a process for the isomerization
of methyl formate wherein a carbon monoxide partial pressure of between 0.1.10°
Pa and 25.10° Pa 1s maintained throughout the reaction.

4. The process as claimed in claim 1 which comprises a methanol

15 carbonylation reaction and a methyl formate isomerization reaction simultaneously
and is carried out under a carbon monoxide partial pressure of between 0.1.10° Pa
and 25.10° Pa throughout the reaction.

5. The process as claimed in one of claims 1 to 4 wherein the platinum is
introduced into said catalyst system in the form of platinum in the metallic state, a
20  platinum salt or an oxide.
6. The process as claimed in one of claims | to 4 wherein the platinum is
introduced into the catalyst system in the form of a coordination complex.
preferably a coordination complex of this metal with ligands selected from carbon
monoxide, a carbon monoxide/halogen combination and organomitrogen and

25  organophosphorus compounds.

7. The process as claimed in claim 6 wherein said complex 1s [PtI.(CO)J-.

8. The process as claimed in claim 5 wheremn a platinum concentration of at
least 4 mmol/l of reaction medium and an atomic ratio of iridium to platnum of
between 2 and 5 are maintamed.

30 9. The process as claimed in claim 6 or 7 wherein a platinum content of at
least 1 mmol/l of reaction medium and an atomic ratio of iridium to platinum of
between 1 and 5 are mantained.

10. The process as claimed in one of claims | to 7 wherein said catalyst system
also contains rhodium.

35 11.  The process as claimed in claim 10 wherein the atomic ratio of rhodium to
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12.  The process as claimed in claim 10 or 11 wherein the platinum is
introduced into the catalyst system in the form of platinum in the metallic state, a
platinum salt or a platinum oxide, and a platinum content of at least 4 mmol/l of
reaction medium and an atomic ratio of (iridium + rhodium) to platinum of
between 2 and 5 are maintained.

13.  The process as claimed in claim 10 or 11 wherein the platinum is
introduced in the form of a coordination complex as defined in one of claims 6 or
7, and a platinum content of at least 1 mmol/] of reaction medium and an atomic
ratio of (iridium + rhodium) to platinum of between 1 and 5 are maintained.

14.  The process as claimed in one of claims 1 to 13 wherein a concentration of
iridium and, if appropriate, iridium and rhodium in the reaction medium of
between 0.1 and 100 mmol/l, preferably of between 1 and 20 mmol/l, is used.

15.  The process as claimed in one of claims 1 to 14 which is carried out in the
presence of a water content less than or equal to 14% by weight, based on the total
weight of the reaction medium, and preferably a content less than or equal to 10%
by weight.

16.  The process as claimed in anyone of claims 1, 2 and 5 to 15 wherein only
the carbonylation of methanol is carried out and this is done in the presence of a
water content of between 2 and 8% by weight of the reaction medium.

17.  The process as claimed in claim 15 which involves a methyl formate
isomerization reaction and, if appropriate, a simultaneous methanol carbonylation
reaction and this is carried out in the presence of a water content of less than 5%
and preferably of less than 2% by weight of the reaction medium.

18.  The process as claimed in one of claims 1 to 17 wherein said halogen-
containing promoter can be the halogen by itself or can comprise hydrogen or a
methyl or acetyl radical.

19.  The process as claimed in claim 18 wherein said halogen-containing
promoter is methyl iodide.

20.  The process as claimed in one of claims 1 to 19 which is carried out in the
presence of a content of halogen-containing promoter less than or equal to 20% by
weight, based on the total weight of the reaction mixture, and preferably less than
15%.

21.  The process as claimed in one of claims 1 to 20 which is carried out in the
presence of an ester content of less than 40% by weight, based on the total weight
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