;e3e\ d<62T4 1 Modification of the catalytic systemin an industrial process
-for making acetic and/or nmethyl acetate acid The present W EI at es
to the field of the industrial manufacture of acetic aC| ‘M‘QW\

acetate. 5 It relates nore particularly to a continuous procgsgsdor the
~‘manuf acture of acetic acid and/or nmethyl acetate during which the
conposition of the catalyst systemis npdified in a particularly snmooth and
uni form manner, naking it possible, in said industrial process, to change
froma catalyst systembased on rhodi um aI one to a catal yst system based on
r hodi um and afio 0, gatalptic sustem i AHSLERlGPROCESSOIOR; Mailg agelh ng t o
shut down t heand}, m&mm@c‘emelabldl n order to effect t hi s change of catalyst.

Numer ous i ndustri rocesses . are 0 acetic acid
and/ or nethyl acet'ht &SR t"h‘@nt‘?‘hml% ﬁ(gs@ ﬁ‘ﬂ%é’? ‘gﬁg‘ggﬁ%‘u ‘%Ctﬁre 0.%
honogeneous xati@hgid andigismethyl atBtaféhe i nvention applies quite specifically to

t he m)dlflcatlon I i Y i on of
met hanol or a car 5&;}15%9?[%?@5%@@%@2{[6' \gect()hﬁtlld(%f I?P&%% fbrtt{ﬁﬁm% ré'g@#cgf of a

r hodi um bas e@et:etaatdy@td/orrmeﬂwhtaemts drin@awhick the campositipn of th@rcntatylse basi s
of the so- Caéa/lst%ﬁil is MyasRatina phRtiRA Q%o&ranﬂruﬂm maﬁﬁe?%hf@iﬁ%ﬁt*}ﬁ)smble

carbonyl ati o E&act nts in ”}}aﬂ or vapor phase onbgeneous
or het er ogen8&ad i H@grosce% fhe sefremwgst?weremedanr priwrruﬂpws 3 772
380) . In thit 4 efilinlspgymbasd aatdbaihtakiofigiugd, opkvell 20EDbs irkfEiin aﬂ-tdaers

R-OR, ester n., Whi t he tal nunber

car bons 105 | R0 gk X0 s BaP v hs ¥ Serioh P 4Rl 0 R0 Bls SHREOL D, 1 e
out in the peataddphce of one of these reactants, carbon nonoxide (CO partl al
20 fressure, of Dokl AFyB0R s 0ot RRUAL N RISLEEORRIAT! 1O

a tenperat ur@déﬁr méthx}eéeﬁtee iarthe digod, phase mrirerspreéalrwﬁlygaa ihemogeNseus ses to
be devel opedg @l yzed by a rhodi um conpound in the presence of a

met hyl hgl i de, pr erably methyl i odide, 0-ca . Jhese processes
were r eg@ arly i %W&“‘%/‘H’ ?Pﬂ%@é&é%%ﬂﬁ bfttioo r@?ég %Wdogﬁﬁ’&éss@he
producti vi t ywhith irtigallyrioestss jhe @emnhgatden bhmethanslunta eanbadylatatbeldériviacige
norease  heohable i brs bl ond reduce the

wat er content by HerdipatentsaofePankbupt ol ofWthidlf@I@ansbatS@ phehe ewcealleh nedi um
(more than O«Niomsahio” 'tE@Hnol 3& }ﬂ@&&@tdé: Eribe &5Jcafb%ﬂ}laﬁ6m69feaménf§aihrth@' ni ng

i nposed concentrati ons of constituents of said reacti pedi um ( EP
0 161 87 an op VERef R‘??é? yd&mﬁengpussqrutﬁteggﬁepr%P%‘dsrmlth gnﬂrtew to
replacing r h(ldﬁ BITEMBLRY) orf iridiuen (&9 §72 GBO). niattkid tédhnsloge theseactaits eshsist ow

t tent t b P EP 0 616
oor Ep 0 7ot dPTCRORS ARHGRIGEL, M R EPIE, M taings KR IR whihunEl D PO
rut heni um  ototal unmmber ofiearboms is H#Rs 0hBU@ @4l toER. 0TI 8arbBodylatich BactED 1406) .
Conventi onal L y..4 B&SH t}{é‘@te%tfte%rf%ﬁs%? ﬂ?esé’iea&gmot%@ﬁ fBRotiBe Q‘;@ éJah?&r' d
phase under onbgeneous ta are carril e out I'n an I nst

conpri sihy SP@é%‘a? af betysard. arrdnliw psig) aL@rdyst syfene gomprsing shadivm of one,

nmet hanol or alditﬁh aRfHeOs¥dcat e bl @ hdRgbnaddd MenRierBidI9ERE, dtS capbantkaffed W th
car bon rmnoxt ungi(g %@f?ure by si nul t aneous i nt roducti on of the 2
A

reactants. fon of the reaction nmediumis maintained by

i ntroduci ng the abbe dirstwearbeddtmnt proacsdes m:)bel dervglopedevaam atalyedaty ag from
the 2nd and or zatr on
zone or flas Ogglﬁlggg@%&e{mﬁe&gé@ee@[&em O%rgnq?egﬁg I’pf&@ljf@9 %ﬁllé@

pressur e3bel oovcathlst. | Fheshprocesses wa@tﬂeeﬁali)om@rovddetoemms ﬁhmreg@tiqmg a@ﬁf ect ed
Wi th or wit hgdﬂh Heh& mteg)\rbarc%%f nea;srocégtbe gg&ﬁ&{e'tﬁ@gﬁdﬁ@ﬁéd Qf‘lm;{ﬁ%éé sting

mai nly of the unreacted, reactants, water, i de, nethyl acetfate and
acetic aci d, ncEease the stabiliteef ttrec@tﬁ'astsraolzamyndc@ﬁv@d £ FBNYigHupg posts.
distillative sepalmbh®iduiandt bes bEérﬁ@beSMk & réduee &H@Waﬁér%htinﬁﬂsﬂ/aﬂdm t hyl

acetate produced. T orize ractio nd fI ash
one. it ch e mRTs 4t dadh s By reashiaR et AR e 003 it n
recycl ed3§ nt pateite FRs2 56 £d84) andoonky mhietalring ziompesedwitontentranersntof ot’nal |y
consists of 3 distillation colums, nmakes it possible to separate the

di fferent conponents, to recycle those necessary for carrying out the
reaction, and to produce purified acetic acid and/or nethyl acetate. These

processes also 25 conprise a section for treatnment of the

vents. For further details, reference nay be made to the amﬂm ”Hm @”mml
Howard et al., CATALYSIS TCDAY) 18 (1993) 325-354. Even nore re e
carbonyl ati on processes have been described which enpl oy catal y8t%%yst ens
corrposed of both rhodr um and |r| d| um 30 Patent EP O 618 183, relating to

o o o o "




met hyl formate and the carbonyl ati on of nethanol in the presence of iridium
~and 20 optionally rhodium Said patent application teaches the

- stabilization of the catal yst system by maintaining the concentration of
fornyl radicals (nethyl formate + formc acid) above 1 %in the
--non-vaporized fraction fromthe 2nd vaporization (flash) zone. It is
recomended to keep iodides in the solubl® ionic formin this medium

al though their concentration range is not stated. 25 International patent

ohPL | oo 0.V ARGAIEY Asersiey i coe b ok yibeely Tt fnel i1 o

catal yst sys iridium in resence of
i odi de ions as st adfeenidy. shudiss pedppped withp Vﬂ%%reemlalgyrét)@um@h HP®si ti on

of the reacti qaveRaihiNaicd ik afivel SnsAIRAL “lowak&ér Sontéftt &scet@a adatayyz8d ]bTyt 0

8%, nethyl iadi,de 5 to o y dIdS( referably
30 1 thi um i odrim 38 Ges efftdergl @%%PS%I@%%% AR et o
the catal ySt gyreteace ofino-ptemotersmmaindye rethendbm, ofmiamt marhsnmno(EPrﬁtééB 034,
preferably rut atents and patent applications describe
carbonyl ation %QZ??Z%J%?Q%@% i shed on the basis of a catalyst system
which is conposed dforysntionalpdhessvaridud prioeksees cdwarbahyatorciartho igeidphaseas
been opt i mi zedidagr HoftoBYfohl Tallysiseatd b RRELB0aR indiRIERRN! BAERIGANS None

of these docunents el t%er II’]?I cates or g gests cﬂan Ing froma
catal yst syst efPE8iepaenRss- ofmrﬂedtt}nzeneorrell% t ecrat%toystwrseysmettﬁtfasea %n a

_m xture ofyor hcﬁikbdﬁ'ythtdblld &Erlslrﬁhﬁ@biaﬂny&hﬁol 1?%5&@'12&@& ﬁtthlcﬁrbéﬂ(iﬁb@xiﬁéamﬁ@n it
is well known that attent on must e.of, t ecorrosgtﬂ

rmtals comon Rt BhiPuliERsR e ERLe b 2 iiitho A piuts S petid

medi a (iron, rthelkedctionmedinmnis rrrmhgatmbdriwnnttodugag éhe abovecowo wenctants ay
tal s whi h

o reoyol e | Ao HRE e e fRnENOAThE M ind S Rhés M BMLETR PR Can

particul ar in j9acespilegheo vaprizaion ZQﬂ@e!Iél?éerP@%ﬂb?tr%tl% gegdium fcpratially y

consi der ed 50veyblizdPathRBRselfb HFANtAL i Heefk rbdbiibRBhYShS cRyarsRANHD

al one, since 10_t hey ceI grate the cqnve n_reacti on or water
reaction (al s Pzt euL e OIS RIOVEOMaL Etat clbe gﬁpqrtzeﬁtefé?etl%rson%ﬁtztg + CO

-~ H2 + Q02 15m4ighi of the uRiedadtell Seattdnys, ated] mhethyl tudéde, lﬂib&l@ﬂfacEEteChna&éetﬁdSZ

which is nore s iV reco S renn iro n_order
ove only 1 hetih ot e RoE o< ERted the Aeh8 B0 BioBhSE secbfpfi Sha

i nfl uence on tmeificatigroof/thatacetic acad endioximithyk acetdte padocksc t Tha non-vdporiaed
process. &Ovart‘ra%%n%ﬁﬁﬁgsfrérd c%ﬁ'ﬂb@h tzB{?é %vtﬂétp pco%}#ds@djégsgﬁt'i a(fF;‘JSC@l!ng to

t he carbonyl ation reaction medi um In ca IS by
i ridi um al one,acithand caplishm lbrrersvdweetq)m Fﬁé réaﬁnoastqslﬁ n%ltf'aﬁ &d zeusyv

sinpl er: thei rcopoanRnblAtomkists of 3 ARtiNe@sH ¢cﬂﬁlmﬁ§dham nwdsmbe foi sepztrete thé) a
f ew hundr ed p\d@%% Eent FR 2 750 95} Q"ﬂﬁ to a v ue bel owtgt(l)olfg&m (iE‘)‘ ient
appl i cati ons POSrBRONSHE: RO 6}‘e?°ﬁs"6¥ reATEINg M 0% PSSt 1y
t he wat er gas toepwidion puefied racetie acids endfér mieditil uaretatnd Breso tbgessdsealso

concent 1 atjson Al d15eciBhor RLGIAPLP RORRELSH R L0 RATERL ARLAL | on

catal yzed ese I oNns in

di fferent sourweesencaimayibetmasiaiedhe aiclshyMdy Hopardses|al. sCA@ ﬁt’l&]?by t he

i odi des of theigauyesismsetal s. Patent FR 2 750 984 and patent appI i cation
30 WO 00l 27785 propgse t hat the m)l ﬁltlo of the jodide i tea &,c

i ridiumbe kept bel oYfh1BRoreagecently PR JEPEeSeSt RAVE PSER esqu) i Bt t he
di fferent i nflamplog citdpesysicmg compbml of doe meﬂluﬁyatchrmlumt bot h the
concentratjpon of c i n in
the case ot conti nﬁgél}grﬁpr%l‘g)céergis%g gf‘{]%g3 %ﬁu%&%{lﬁ acgtlct%gogm d by
the carbonyl atdesivaGyesirehdvemthe sornergmm of ajcatalyst Systeam bompbmdactfl hothidradiemi ves,
the only sol utarfanlrtahhﬂ%tngaeavwm Iﬁé’c%ﬁlgﬁﬁ%%f'rhecﬁgm' & {dfurlal i &1yng to

change from a catalﬁst system based on r catal yst system based
on rhodi um con®fi@kr lblpyr@ﬁﬁwnealeflrwt H} e prescrie of seed Cencqnnaawtﬁﬁoawé%e i's

to stop the i nataelrdmy oqe 299) of glentatyet sramsilizer subke a§ @aetubRiodRid salt) of Th e

particul ar %) h st the goncentratl on of corrosion netals and
i odi des t o-val égn(iﬁrﬂ ibﬁ? P'sturb the satisfactory running of the

process with the new catal yst system Now, contrary to all expectations,
the inventors of the present invention have shown that it is possible,

Wi t hout stopping the installation, to nodify the 10 conposition of the
catal yst by uniformy and progressively adding an iridium based catalyst to
a carbonylation reaction nmediumoriginally catal yzed by a rhodi um based
catal yst and having the conventional conposition known fromthe Monsanto
technol ogy, i.e. a reaction nediumcontaining at |east 14% of water, at
rmst 15%of rret hyI i odi de at rmst 2% of net hyI acetate and a few hundred

R Y o LR T o - Y Y o o




15 continuous industrial process, called the initial process, for the

. carbonyl ati on of nethanol or a carbonyl atabl e derivative of nethanol such
" as dinethyl ether, nethyl halides or nethyl acetate, in the honpgeneous
i quid phase and under carbon nonoxi de pressure, in the presence of a
-~catal yst system conprising a rhodi unbased, honbgeneous catal yst and a

hal ogenat ed pronoter, and in the presence of a 20 concentration of water
greater than or equal to 14%in the reaction nmedium the conposition of

sai d homogeneous catgl sohibld sodméilsmtﬁéorats@dﬁadlm et Add ARalAR edritdnieml
conpound over tine. The &ocess of the_ invention tc{éer efore consists in

gradual Iy m)dll?‘yil"rﬂfr QPee an%mo’c‘W@‘&ﬂ]i’Bﬁgﬁoﬂué‘hloéf the catal yst system used
in a manufact uri ng Patede R 2 736 984 d@chtselgetheni lak'erﬁémcﬁﬁ?carbdﬁl etonbgidder i ved

fromthe Monsant o process ess i % a}ctetlc
eyl | acet at SonBHRR avaten 8 By FRGERe pnt bR S b oo R e
met hanol of a lstadne rtimlaat raidter) dad thelendwapmﬂzatrem (fiasb) zann; thh eaualquydtephase
under pressur%omggsgdhﬁnq& Eéﬁo ﬂl&ﬁﬁ@ﬁﬁ $h fihRhyst containing

I N ere

rhodium 30 The process o nt| on t ore caonprises an essenti al
step, hereafter r efPéFqnéERt?o759s98t5Hélaﬁﬁ§dP fthecearbenylasion £ mQﬂhﬁﬂiOhgn%TQPﬁSEtShe

catal yst syst @MyethodPéf kaBllizhy #@déddly ﬁ%y‘sﬂehﬂbb&ﬂﬁ@s@&e&t @W?wmlu%tk{iﬁut
e.l.nstallatli on, wW ou

stopping the p ucti on, t” sto

having to errptrw E‘maﬁ?&’RX?’%eﬁoi?ﬂaMﬁ'&&OHgm%‘s B m&‘lné"é‘h‘“%ra WHRFACEHIAUOn; [ any
way in order tof mbreethin tdmahahgmoﬁfvapaﬁaklyhc]m&ﬁra@ﬁsﬁ e¢oycled fitra the @mdss of
the invention, as.d rg Egﬁaboge I|e to any initial process derived
fromthe l\/bnsaﬁP(g%lﬁ%é ) Fonednt Orﬂl? Irff%(; Slbé?ne?t es with a catal yst system
conprising a rhodi Untehméienhl hmtag epplicasion V4 927 EAdshmwsathe gonergisth pf anot er
the latter bei Qh@t [ n u €,

Monsant o type, clat g%/tgrrnt ?%gg%ggt%%ﬁg&ﬁgﬁal‘lgi pvlmélrlum( %@a?? ;ﬁ%rr%]aglﬁg}clﬂ){?}#ﬂaw ng
a water conterfOmAEG: with t%ﬂ&ﬁ%rcoééfﬁ%ﬂg 06 onkypnermetatp d SAidcRAGHE rADPHEAIONOf t he

process aqs§or dedtenrhéhdshfain b @bl £rovati6 %F Sd3el teT0 PawvetitheWolublle fBalydevar y

according to th Siti the target catal yst system and on average
will extend mf@ﬁ“é?t nE?qegdmg{&lednpw nonths to about 10 5 years. The end of

t he nodification pﬂalsmaubnalk;mtqm applicatiol WOS0/ 18760 trelates ne kies piodugamsobl e t o
change from a e ed. by a
hormgeneous caa?'é(t?"I ‘3{[{1 @ %ae\é 0% tg’#11“;‘<lltaiql Qb&”}-&kﬁ&g ﬁ‘%ﬁl%yﬁ{e gbﬁl%]h%c%}r%agfsy)s/t em
catal yzed by |m¢tbyhfmraatg raad tll%cal‘h@l)éﬁwncﬁf metbanad dn the prepense 9 addiuar andhe
process wip! :%%ﬁbhédl o&lﬁ}nersalalgaie&yatphheﬁr%n%ch&eﬂe Isﬁbm@u@}{ .5f thefasda t he

basi s of prel naréy]experl ment e type E g > | es”
section of theYPEBsBhIMHBRINRhe songeniFtionont farmyba lga %f(mpﬁal rf%"élﬂﬂt?g"
obt ai ned duri rfgnmhexcm)ouu‘olveat% MtWﬁ@svapurizbd eﬁravu@vvfﬂom thep2m vay@riaadidn t he

productivity he kinetics of t Qcess uf.act yre 20 . of
et c act o andrup ekt afylpetddd BASEE RS in i sl BRF 05 ¥ fhus,
cont i nuous narmuédiemnualthough gheit doncentiatiom reao is Mtsmdd acetate can be

continued jshi | e maiRlaldioRg ﬁﬁﬁé?@ﬁﬁ@qﬁbﬁ'\ﬂ@) @(flzi’ﬂﬁ &@fzﬁl&éésthe %%ﬁ%%ﬁ @Sh

m)dlfledlnthe m)dlflcatlon I'S new phase w her ea
referred to asoftmpgthanolpyifh %ﬁi‘t?]dﬁ sysigEcomppsed, of hpth thpdivg 3, lrlévmgntthre

nmodi fi cation plestce tdfeiod@ieC edisr ad Is@dbﬂlzefs/édap@nwtergmf ittiels€li dapalysts. t h’!!he
reacti on nedi um are. .nai 3 i ned. b aqddi ng ﬁdl u% rrgoung%ya(nd/or ium
conpounds in diPgRPsitign r'r% FFé'lﬁttl { mediup) i Keph Gast AN pferﬁer?lﬂ@ art,
t he | osses of toaﬁ%d ysd¢thyluiodidg 3 l"ce30%:1hnaﬂlu56meta&n®lﬁaot3§}%,ngdxdpe(1a‘efemwy and
articul ary . I r i ch
re airr o0t RERERR) 2do BORS|nd e ROR0b ppin f’opgagﬁﬁéélﬁ%g?ﬁ?ygf“m
in an indust risybtepraaoadss. comprnssa@@lmfmtrarwxmvt@hmfwa ly rpthenivgar bonyl at i on
process catal yzed byhd fipfk WitehtORf ggsrsrg; g;pﬂbamnéﬂdegt@)oe Jaﬁm‘ﬁ?laﬂ&@'réhc%n

adj ust the catal ytic QtIVIt in th I on zone ing r odlum(or
iridium wth IB?%éteé‘ia ligh eF‘é@sg}e basisgefen Cptalyst Sﬂﬁﬁ‘éﬁé"'é%l‘% F%YHEOS&FIGP i9tnded
e.g. to keep trediaanashidditunoshdowhagt ¢Otﬁpcssatofml h’a&tbeen&ptmﬁsdchtd adhrrevbhﬁe

ool ubi 1 -5t B RRETE b ESERTRREOS, W AR ReufiBbalbbe MMRale orn (e

vapori zation and distillation operations conventionally carried out in
flash and distillation/purification zones. 5 In the case of the present

i nvention, the various additions of iridiumconpounds during the

nodi fication phase can be effected in different ways, particularly in a
uni form or non-uni form manner and continuously or batchw se, but al ways

wi t hout stopping the production. In one variant of the invention, the
additions are effected in the formof 10 presolubilized iridiumand
partlcularly in the forn1of |r|d|un1solub|I|zed |n ~any solutlon conpatlble

. - o, o o




9 the initial process are sinply replaced with correspondi ng additions of
iridiumthroughout the nodification phase. Therefore, in this variant,
“iridiumconpounds are added so as to conpensate the | osses of rhodium the

| ost rhodi um being replaced with iridium 5 In another variant, the iridium
- conpound i s added continuously. In yet another variant, the iridiumis
added batchwi se. In all cases, as explalﬁbd previously, the prelimnary
experinments and the nonitoring of both the reaction kinetics and the

productivity @f ée@@ chirsgi rWnldcdiﬁysQ %réterﬁ%ﬁig@ée@ JfehtBEAI IdRE VN Gtall e
nmodi fication phase st ops and cha gg)?i e stabilization phase in which

t he catal yst §\yr§erg,b|a$e§1 Y BINIS & “’t“iﬁé%@f‘@r?ﬁ ‘I'r/Rh nolar ratio. In

Ei he di 1;' ferent vari Fithedn@re,iifkucdaicliange) i0fs \f]élEkndeduhumtmﬁp@mm R@p@lﬁ fj he
esired proporti en_at.tain e ,cat StosySt t he r.hodi um

and |1l oohcBhipls B4 Rhmpiiot vy, St i ve RGN ek B

adj usted by 1sadodylagon hemtiiom medi4 (irony nibkeln choopinom dsolybderome  agsteul ar |y

advant ageous i t i i S d both

rhodi um and i \ré?rcgi{)@%ﬁll %ﬁ%r%& h@@%@@a."ﬁ@% / gf&%%usﬁd}ﬁggﬁr %g Pgl?rslug%d

i ri di um concergpipnieshand ¢antb¢ere¢3@éﬂsltmmhﬁﬁeﬁcmhdutmeﬁ@dpmmem is @pPaPHist s

are introducegy Sbﬁ’d&ﬁlﬁtn%uﬁité!nt' 'FR'@?Slf 2347 Bksa o%h%ﬁbﬁpﬁfeﬁélis SRk Ubdrafali0
contai ning them  Such a technig gﬁlas nﬁgﬁrous advant ag espeC| al.ly that

of sinplifyi ngopHdersd eve t%h@Yen megta qtéaaet@%lst%r iy Alogs ince by

al | gvvn ng nbodithey aletatd dicldbniersion raahﬂedlcﬁlmtéﬁ @saga:_mbn (algb aabmzﬁteﬁlsmt he
need to prepa ol utions and introduce them
separately |nt\gG§Kf°F§Paag?ra%% %%ﬁ%ﬁ%oﬁg The catal yst solution may be
prepared by any neans which allows the sinmultaneous addition of rhodium and
iridiumin the formof a catalyst }f@-PEU)Q{-[n#@szh the rhodiumand iridium
are solubilized conjointly and si mil't aneous y fromthe rhodi um conpounds
and iridiumconpounds. It is apparent fromthe Exanples perfornmed by the

inventorsigf the pros@in 3Kaly§iy ®ytrhediuiabnd, Hﬁte%t rmldm v R mbreat i on
of the rhodi um 1%nd iridium particularly r hod |f.m'}1| odi de and

CFidivam 1 odi deeIeEaye Beeoumends SemaniE somARICHEeD M rdED fRiicEr qedobe B y o
descri bed Ln tVie Mm@mrmwh1chhavd inpdsn;va infiderste onl the earbbmyl georeracd -
terns, in bot | t of the
R L L T O
advant ageousl| Wmomapnmtalmtqthewréanbﬂammloumlmrneen 0.1 and 50 mmol /1
for rhodi ym and betypaR Qnd 1A, %%awgld By {RfiuthdicHel e rumreae,sleyn?ed r_t,}he

iridiumrhodiumatomc rati o I s° advant ageousl y mai nt ai ned val ue “of
bet ween 1/99 dR¥ coypsion snptalsesesms ivele HBPEEULEY, quceliltgaﬁé?nse Besgqaﬁql@ to
conti nue addi ngeditimdhusibe diffirednd aifew thiadeo gpfi @atehDRRﬂm@Su)\bi fo d vdlek um i's

the only netal, pre in the ho ene )

the | nvent on 1ot 2P0 opty @hBS ARTRAIRS WDAPRPES teg 8 OvrF s ROEEES o,

t he manuf act urlenivtf acetic acid and/ or met hyl acet ate whi ch are 10 carried
out in anjisnstallati kS : ! d;\(&ﬁretheterrperature
is maint a|2|ned at a vngttPp %&%E%CQ%%%%@SE%%%%O e total pressure is
bet ween 5.105 Pa ande@GC(l@B’ e, consantzationgefhiogdisi§eiops, whishrase comsigareditt
com ng fromt f}ﬁ)ﬂdﬂa@drb@dylﬂﬁiﬁecdtalbrﬁedo@?t1hﬂidnY Vﬁpﬁfclt Zﬂﬂs@ﬁocﬁd@ﬁ@fss Wilgcibel ow
that prevailin |ntlt] g&c ?n zone h_& g ; Ffractlon m ng
fromthis flasHigfeliom GEeryT 1eurpes, b8 nfofyge IPW é(a ?F‘b‘ rggxﬁéeqte t he
vapori zed fradhe dodites m@tlpwonfosmd metals. ZPatent| KR 2 750 984 and patent application
separ at i ondi e /.

acetate f(%onechWdréu@éJ] @8é6| r%ﬁéeié%lé)glr?%&éétm i gg%n%ﬁ %egﬁhgt&glg 1&'51}1?1335%48 ive
of their physmﬂfbwfl@rm can be effected in different ways, as expl ai ned
previously, but alsgsah, 3R gehf ﬁbﬁnihel RF&IiR) Sin HWiedof ! ﬁlfi*e?ctn't Qﬁ‘ﬂ&fncé he
type described above, conprisin hr ee n zones In particular. In gne
variant, the i ERRngieOBISUERERLYS esiyﬁtﬁ@a of &orlnﬂ@rcqnﬁergerueﬂ|Oéﬁ0rreeﬂn mestals

i ntroduced di r felt ﬂhlz‘ doﬂ&&nﬁahen roea@dla@rbmﬂl tumcaie bheodtashsd pfbcé’séé)@fdr the nt o
t he nonvapjgrl zed f ctl 0 t he. fl as

Focyeltng Sai miadie, Bharrutacid b fsnchpemieRie oB el ot Sphelt, e |
this last variant being preferred. The iridium conpounds can therefore be
injected either directly into the reaction nmediumof zone I or into a
streamrecycled fromthe zone Il or Ill into the reaction zone I. As
expl ai ned previously, the corrosion netals do not need to be renoved, 30
nore than is customary, in order to performthe iridiumadditions. The
rules of the art of the conventional processes set a value of 5000 ng/ kg
(ppm for the content of corrosion netals which is not to be exceeded in
the reactlon medi um ThIS ruIe may also be applled to t he |r|d|un1add|t|ons
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As al ready expl ai ned previously, apart fromthe technical and practical

. advantages, the invention affords savings and cost inprovenents conpared
wi th the conventional nethod, which consists in stopping production to
enpty the installation, renoving the reaction medi um contai ni ng rhodi um and
replacing it 15 with a different and specific reaction medi um contai ni ng
rhodium+ iridiumor iridiumalone. This kes it possible to avoid the
production | osses during the shutdown of the installation, the | osses of
rhodi um or di cht_‘b%H#lhﬂaSE defivaPeaVRe iofl dolutioANfitheAS eAVibdged Wytthese dkilled in
restarting the instal ]l ation whi Cth ar e associ atedDV\nth the.fact that the 20
new i nst al | at ithh 28 FEsng 4 chanes Eomy Yok S35 Pass s o RGslwm O Sreatalyshi um
aﬂddr hodi Ium | System bﬁsfd oh @hddiymf cfdhﬁildléﬂaﬁlyoénﬂichm ilﬁlri(ﬁlﬁrhplnr bfmdadn' h"g.'lil;ﬂht h
rhodi um al one._; As expl ai ne [ eviQus not her [t : :
advant age of tah%‘epl’%g%rff(’pl ﬂ%?gmsf/a@ﬁ 1?%){? hoggeri ° glﬁggyéggt{ ﬁ%ruv?ét %‘?h@%{;ﬂgnt of
t he reacti 6n rpadicutartso eta edjustethe bewinoentratien o repenesion mattalsainde iaslides 419
based on the [ ' JEG ; b ingl i th have
oo of fect ed. TUHr o' tich G5 A6 R e al ior Ridhire W1 0 PROCTE) AU BLREY o
Wi t hout det r ac@talyst $¥s#-t he perfor mance characteristics of the

carbonyl ation procegsw,Caintlanz & alPexpétationd,dihe Thvenkdrb @f UHe Bresemtr @verttions
constitutes an addjti onﬁ\% advant age art

. 38 In fact, th.oselskl |1 ed i‘? tr}g:
are wel | awar 3V POVR Ahat it RO WItROH! SoRPLIE theestgllatipn, e TRYIE) thegnt ent
of the congentdoaipakitiveadt the rcatibgt by wofvralyand) prdpocksivelyahditing alhieidium-

carbonyl ation . rate reaches a Xi num f or ter concentratio | yes in the
order of 14 t oba %F&?t(qﬁlib%?mq F T} ?ngéu?rhd?% e Férzllu%ag {e]élltnglge‘ Cgt%%gﬁﬁ% %and
the publi cati chodiymHinSkIEaAFR adchayEgSEsconventiomd gomphsition Rnown fRes the3s
Dev., volune ]ﬁons@ﬁtot tﬁc 27%@ i.g.aél-fe%@r?ﬁ]n ARG FLORAIRing AP MadNT 4% DY SFhedrOht VAt er

12 contents greater an ? or. 15% e possi hi th af f rged b tge

i nvention of rBesidSfyok methyhiodides afineti2% AT MgEyL astatg pnda %WQPE)/@;‘F N em
based on rifodidfnmhaaiin, rindihe Mpresditd &f naifew ahmisagd tpm sABrrosioh anytaRy it
rates as those obt % ] hodi um.and a water content of 14% affords an

i ned wi.th
appr eci abl e r 90 %anﬁl\g{‘%oéar‘@%@m%‘ costs of removing the water in the
zone |11 for separ dfhiegéstns invehtidn thavefore ipfopoatsi tommalifyt the catelyst sysoi oh and/ or

met hyl acetate d. addi 1. (o) i:0q..ab er the
water content cSRVARSHRCngbiRtBlokd 18t uRCHERARG s RELEHo bE MASST
reduce it to dypabrecessetasalysdobybshodisimy by, at feaseppraal replacanesnglef ther rhedivgn
reaction ngdi Uk lrigiiqat this makes it possible 10 to envisage the

conpl ementary productjon of acetjc acid and/or t hyl _acetate means of a
si nul t aneous™ net hy|~ YRR Sl0PPEg RF PSS IR e%ﬁé’?ﬁﬁﬂéﬁ&@@ é’&ﬁﬁ@%hﬁyﬁm de
pressure, in asgrising rhoditmealomy thaly $yatenpeomyprisireg thadinim + Tidismyakes it
possible in particul i . uctjon. i L.d.] n

i ating i nstall at i oy EstErasniIRRL Bt it SoBE CaRhhbdlfl |
make subst ant i partiaBarsntde indidemipns gaturallypirsenti andithe earrasipngnetpls.  Thus, as soon
as the valye of the WRAG: dERRERD rfo ufergwbnit%la?tﬂe%a&wspgysﬁgl um has dropped
to a value below or equal to 5% by wei ght, based on the weight of reaction
medium it will be YL BRAntaining Pr HEPIoHRS dhfc EabeRHon Heeand heRcE thhe
reaction nedi Upfodidivitly '8 tHestegds! y to carry out the carbonyl ation 20

reacti on of nethanol aqr ﬁlgr boagl.at ?FBI e derfi ative ﬁng) tge net h for{mte

i somerization reacti B WHdE CEYIBo A IR B8 §451 &Y %Cr‘?@m% r &Rt from
i nternational @ateandf tepedctiah mMedivDIOFESBaRSnergy savihg insthe disibapassi bl e
under the conditi a I t Lt J t or
car bonyl afglbl e deri @gﬁffg%_’ gﬁ%&?#&ﬂ%ﬁ% Sﬁi%logét%:ﬁg{é r @gﬁglg%@gg%gﬁu%&??hgr der
to change to adegitadadesesipsionrwhieh fobloyswi th nethyl formate i sonerization
under carbon nonoxi fenddr BEIME appdtentsS it pAAIAN: haORhd RERRALYASE! caabent
application WO 97/%3 29%. El@g{i y, it has be%g%ne.gﬁ‘garent. tglat.vm n.the
catal yst syst efefifiediin 4 pagigulagly smoofib fagnsthand UL oRRING P nsBIaoN (o
the present i nhenképdetents. € firstogvondiniel adPantapdesingeitt nakidsait! possibizotd avoid

cond\ o154 o Al eI aTh R YRRy O AR 0, gl

possible to nodify this catal yst systemfor the gradual introduction of a
pl ati num conpound so as to change gradually to a process for the

manuf acture of acetic acid and/or nethyl acetate in the presence of a
honobgeneous catal yst 35 conprising proportions of iridiumand platinum

af fordi ng t he advant ages 13 described in patent application WO 00/ 27785.
In such a case, the platinumconcentration is advantageously kept at a
val ue of between 1 nmoble and 25 nmole per liter of reaction nmedium 5
EXAMPLES Series of experinents were perforned on synthetic solutions

T T N - .



is as follows: water 14% nethyl iodide 9% nethyl acetate 2% rhodium

_iridiumand corrosion netals variable fromexperinent to experinent, acetic
acid gsp 100% The weight of the synthetic reaction nedium excluding

met hanol , is about 56-57 g and the added net hanol represents 10% of this

wei ght, i.e. 5.6 g. 5 The tenperature is raised to 190C again and the

carbonyl ation reaction is carried out wi th the i njection of CO under 30 bar

absolute at 190 0.5C for 10 m nutes. The autoclave is cooled and enptied

and the presengg QoAb St g&@ntotfnat”ﬁtl@ oééﬁp@% thd Sourédt §hisOnbaiBtRRH onmef the
data in the Tables 10 T concentrations, of catalysts, Rh and Ir, are

expressed in RIAYSheYssam Gimed @t SRHEIIRg it ine iy tq deqrrase oRp oY ateReFpmdent
rfeactl oln rregl gﬁhsﬂé}@bly‘ottﬁ@%b?ﬂltﬂf@é a'gﬁcdrﬁoéd‘ﬂlﬁdhraﬂleeeddﬁbfrﬁdla@%tag@ éthehef gr m
(0] nmetal 1 odl de or cal.pbo the tota entr | sed in
o/ Ka Cppry - s Ghing iy Sieo Rt BisThodi BT L i Tlet it RERE!

(56-57 Q). STheeattish r mbditimomadkys 16 possible; uvaflert heluswinl @shditionst ml snwsa@s
follows: Iron: 0 0 08 1.
Procedure for ?ﬁgé% 8[8 % §%§%etlpérﬁéﬁn% Iﬁ%géﬁ%{r%%%?%ﬁagﬂyéé 9‘[ %;m&fﬂ

car bonyl at i on cedwoylaten, rﬁ@m mmnzozamnrma%@mﬂl@sleatheg e Keenfarmatiem ef aegiic

bottles at an ﬁ%&i@éﬁﬁhth?ﬁﬁwtdt@%rp&ﬂeﬁtto Qﬁm@'ﬂhé ﬁx%ﬁﬁét[dn%f sRaekeid Erﬁllort he
car bonyl ati on of et hanol “under (&Lg ysis wth rhodi um al one, an]g t?l kept
o f's Peat

in the dark at™¢BYnp¢e&pdpatigr methyhdodpale yfqreeoﬂzatga@rﬁp?%@npépm ed
on the line j Qh6ﬂ1fi€htioh§ akeffe@ed -withone stopping ahé higstillatish, abih RpRtedts o near
the reactor (the.sa e bei ng aken under | eakti ght condi ti ons by 25 neans
of a DOPAK syscpaﬂéera eﬁ‘ﬂnoﬁl Ea[gp] al reaction nediumare introduced into
a 100 nl Hastell oy Biis saccoclimy® drie. of. 1tsadxmla5&a5ﬁ:tg)stlcs'[ hize invelntsdn febdtes
reacti on nedi f de 9%
net hyl acet at gmfo/& %uhﬁ]@] L}% Eéeg\é“f&gt}l é%@gdrcﬁdggg (f) %X\Qn%t Jclldl I{TEEHM a&eqéuésent
in the indust rqhanacﬁeém Iuomhamedmmms @Iwecmslr@gu& op¢retonfof tthe lmalla&tpm%al%

constitutijgg tchﬁtmmgshaus@ﬁal bue@mahéd %Qoﬁuﬁm/ﬂfgce(ss IR tHeOQQboﬂ}llﬁKﬁﬂ of1500,

chr om um 1000, | ybdenu acetic ac 100%
oot on_ SroRaalPEA A g bR el G shsap] el e CRaR s reRehY e
aut ocl ave i s datidexdonmtktip)] savethte rifl ethe chotfogphiems Uignidfphaseband ahdw| esrisorat

bressure’ (10, tagiodh pafsu h46E prBeREELER ikt eedth Blneh@ L P 1o
m nut es at 1901@se¢hmumge5e®sg:amiymd1admlogénat@l propnier, anddrothe tpiesenegaeftd on
m xture) ape acgg&n%‘ig&ﬁj of %‘?@rb%} reﬁlﬁﬁ‘é?'e v HHE98 HCRal do% mIEI\‘?MnI“tHé ure

is heated to C and the car ny atronr actlonls carrie

i nj ection undermpesitigp fpbsaid lomogenepyy calystis srodifteds gradatyedy afdimg an
autocl ave is qg@iuﬂdc@ﬂpb@amvmeﬁnand the presence or absence of netal
deposit is noted. r essi int Tab 1 above) 2.
e ber VENTS i oo aees abfhethigoltn §Rbethoh % IR Btalielit ptute BB o4 o
nmetal s These emmarﬂmmmoanmnpd’r fher catadydyysystppl ysedgint hemsivdadaning progessdur e
given in 1. r d h I

(1 Cor net ] 2 o) e S S BRICER, st 1€ BHRETHEnD I MARIHO IBEAE Foic® Usea
for reference R5osesd&ewhich acic peid| apdfors gnashud eeptaterire mgnufastyresh equsinpossly)

Nevert hel ess, Byhﬁ& @ax%ﬁﬁﬁhéf?&lt ﬁleﬁlla.ﬁ)(w drfhecaw‘tfnly}h@élﬁ@d&ivah@@ beartidorgsidhs | ons
of |r|d|umfrol e for aconsé\ﬁ?18 r ommcaﬁcentratlon of
|1

0.33-0.34 nil Bﬁas?ﬂlé‘d‘éraﬁrﬁﬁﬂm M M5 Presenee o FROBLNCOBH SR ANt coptagnge
mol /1 .h for RIrhbdhum)I ar ratlos of 100/0 to 70/30, then 20 increases to 7.5

d 10 I I h f
" the prelence of T Brbp® of fne/iRbdsiBn Meratirechufiiter h &epl Sl BFATE ™ °
system - abserrefersfl torgs tie negifisation- phase,cluning adtich thetchtadyst p}étefnmr&mddlﬁﬁd h Rh
al one. The conylj deH ﬁpquaﬁlﬁpbﬁéd@% nhaMObtn stﬁ%&)ﬁéhﬁfé gﬁﬁh&lo]n i@ 22

Concentrations o rosion netals to 4000 e experinents
are perforned %kat amgmlgdh@ n@taélﬁa%a’ﬂ&l%li bevpg feeypydhandwithqut hayingdach
Rh/1r molar rakish, efeak@lrwaditib0t On ang Wl if0drdeN e e ahé lchirgeNofodatalist
corrosion get als 1s studied over the range 0-4000 ng/kg. Al the conditions
and resul t5 of Y8 vari ous experinments performed are col lated in attached
Table 2. All the experinents perforned with [CorMet] = O are conparative
experinments. 35



--Rh/lr nolar ratio

16 2. 2.1 Experinments with f Rl = constant: f Irl = variable D Rh/Ir nolar
~ratio = 100/0; [Rn] = 0.33to 0.34 mmol; [Ir] = 0 Conparative experinents

" outside the invention, because [Ir] = 0, used for reference purposes 5 D
Rh/1r molar ratio 90/ 10; [RNh] :0.33to 0.34 mmol; (Ir] = 0.04 nmol D
80/ 20; [RNh] 0 33 to0 0.34 mol; [Ir] - 0.08-0.09 nmol
D Rh/Ir nolar ratio = 70/ 30; [Rh] 0.33 %0 0.34 mml [Ir] - 0.14 nol D
Rhllr molar ratio 50/ 50; [Rh] —033t0034 nmol ; [Ir] :033 mml D
Rh/1r nolar ratio 0] [ S ovel 10 The
fol |l ow ng concl usi on? rZQeSB rgv{nr% rﬁ al?csg‘}gse e&veeH)é’re lalRh/l
nmol ar ratios @FOs8Y Mdemmedwgnsaovoavoqeéxww mélﬁlly pa@a@am@mmlwn rate

of the syst emsyﬁemr ESthpekifg) a+rﬂdd1un§~ba@unh@}h6@deml adtaly® 4mi ahBdlogdnatdae
system conpri sSi I.rrespective of the

n
concentrati oné’r%‘?glo@ﬁrﬂi’%]@ﬂ?rpeﬁ'h&@F@Ybég\ﬂéé%l’g“&‘ﬂﬁf 4000 ng/ kg (between 5 and
6 nmol/1.h)s5 15 ~ Fdﬁké'\’b]piyl systenl of the Momsantofty ) HES sﬁaﬂmg(k/y?tem dpegates with a

bonyl h
Congent r at | on BB esltE SRk § et RBn R B ol o biD38% g Ko (11 om 7.5

to 5.5 nmol/|.h for Te/ modificBérb@hasedof tlmmpid@essoa@ording Ito thé anvdritionr can
30/ 70 ~ St t el i h
) - ahi} éntd \%F pgﬁ&isc Eﬂ%hynﬁ& / eé@ fc%rdgx% 1!60@0 rJ&ﬁlp%&@i%B'dfetﬂé %%égk

r hodi um al one, eposl nt ex concentrati
corrosion net aqaba xﬁ SYsB00 aﬁg/ovagwenaw wall r:xtpwéovﬁrwmen@sl ﬁéauf%mgltlpfetpfabpwed in
the presenge ofydaly.+ Ir, a netal deposit |s absent, irrespective of the

concentration of ¢ r05|o tals, 25 2.2 peri nmen with fRhl + flrl =
constant = 0.33-0. %Ebe [‘J{‘m F‘%fCPrB%PharSatof E’X CDIOERS? 8} STFRHYef}"é’“e{a affes iy
reference seripssibk t6 orm@e diony & sytdir chtaBnédbprhodlusealphe {o #syteh Kithlyzedrol ar

io = 70/ 30; | | Q =
50/ 50; [Rn] - - ggeldud st based by a gsfuke BF Boafef d e §iefng, 7o,
[Rh] - O. 10 nmtaJyZde}'lnlemZ&onmol The fol |l owi ng observations are nade: ~
For Rh/1r q@pl ar r atTl'%sen&fonEé %@chlﬁé&?h@s@%f%ﬁy ﬁ%césk Ll léﬁ% we détél‘?mned

car bonyl at| on rate %/é em conprisin Ir is on g
reduced, if atbydBoserskilladyinithe arpchothygn fhﬁebaé@rﬂf@mlmapwmxam%rrtﬁe rt@ﬁypﬁet al's

fromO to 400%emhh@d (uQrth@t‘Exarﬂ;ﬂed”eéb‘éﬁom %frmé fe@&uc&xéubﬁsnme 414026n ithe t he
reference exp t reduc ion

nen |
o bomyt ot § P s Te0L, e edsfiobrabtdings, gBang tbg, fBOff 13550 PSP 3V 1M 2e¥EPiR ed 1o
be 5% for Rh/ Ilmprovlﬁ)g)b&h tHBotinetivi/2a0 thRinétirs of Gieroeess f@3%E imntfacture

experi mentys W&f}}zmﬁcﬁd and?@/rﬁ%h)élsa.feta tability of the catal yst system Sane

observati dns as I'n EXPERI MENTS W TH AN | NDUSTRI AL
REACTI ON MEDI UM The Seaiﬁ@rﬁhrﬁempdlfm@orpehaser the Popyinegis | pamgacine oftasadar d

procedure gi vepidlbhd/ér rihet%yl é’ceﬂaté)el&d 32 é&itinqad thllé hehimaRHY the fcoPbiiane bf

i nt roduced In his series %@e‘ﬁ vh% lmentséﬂfﬂnce of iri

the amount of HeEa yr%bﬁwmm(m BiGieRomphAst: Y AV FRBas ard
procedur e) washciéafwabuaﬂerbaﬂttwaeme’ista!ikﬂzahw{@h@sbl the other paraneters are

[Vtor] =220 Tho BaimARie. onRR g Pipgar PhiE e ety of1°, o,

10% of added mbodianoand nmdlulmcmetasesaomgnyn@dxwgmreynmtemedPoe' mﬂmmthosjiumdded
met hanol i ncre uh@s h4dBF ik g?n( @or‘ﬁBMrLdshﬁl ordler T@Q:o%@@géafté QR Sthd Wari Ul ts

of these experi nts are recor eriments wt =
constant; fl r|convva%qnabmethﬁ R Hiedosses pggatglystquggl,&th@ﬁ@nglnupﬂ%n}aggﬂqptpgm&nd

condi tions of raﬂa’nara@dcgﬁrhana@ dysdsaihe t@-p%siiblle%ﬁtrain’mérﬁﬁﬁf nige aémw@tt,s of

corposi 1o, puPep et 4P f gy & bt R e Rgh B o
iridium EF gﬁf lFb\)a ?%5|nc}Hstr|a ?cftlon nﬁglu g ?nstant

0. 33-0. 34 mmlanﬁﬂmtﬂrl/proceﬂnl ar ratios are adjusted by addi ng increasi ng

ratum 30 = Raf 1 vt 3s Gt g SoNenipRER L bty Haikess ARRANESy
according to tihediumvalene (or iNdiven alone e maimspinorwidiust thecatadivis acvity lﬂr@@l 0
are generally Q?ﬁldnci’&ﬁdb ﬁl‘ﬁFththﬂn‘nEi‘d}efridﬁﬁH)t w@t(ﬁz%réﬂg{ bf lessgrofrg@)encﬁ he

10% of added nethanol 1s | aced wth 25% of . acetate; no
i nfl uence 3n REREsH 3dditims qurgéa ended e.g. to keep the concentratlon of active catalyst

Inmo i n




18 ~ Increasing amobunts of iridiumcan be added to an actual industri al
_ reaction nedium (conventional, catalysis with rhodium al one) w thout |oss
of production or loss of stability of the catalyst system The
carbonyl ation rate for Rh alone (6 to 7 nol/l.h) is maintained up to an 5
Rh/1r molar ratio of 50/50 or inproved for Rh/Ir 30/70 (Rcarb = 8-8.5
nmol/1.h). No metal deposit is observed, 3rrespect|ve of the Rh/Ir nolar
rati os between 100/0 and 30/70. 3.3 Infl uence of the water concentration
and the Rh/Ir I ' 2 is
appl i ed: For tchggtgrg né?n rrljg%cug f nlrlf"?ix\y}{ﬂ9?1&%1H s n Eré%{segtp Q?Jsgﬁ%f%ﬁﬁg%{ fuc'ro
concent r at i on ipsplulizasiond (ipactive, catalyst) 295 dugodo guesisulagogntsainment daudieng an
amount of acety, ?oﬁiﬂﬁ%ﬁrdnﬁedﬁ@'léﬁéh cfséelatfaﬁs toRvdh@shAlyOtarkiBE duliihi fidshWaider

concentration Q the initial sanple of industrial
reacti on medi it Bﬁ“‘%’éf H‘Pécatuﬁi’%‘maq?nunt of acetic 15 anhydride is introduced
into the 56 nl of rigpathti @Re rmduhunpresaghtm‘ainubmethet @ariouef addittors X o fididiasnt |

bef e ¢! 03U oBboblt B4AEPAY Sl AREL SR Pl SRR,
seri es of expma'rtmmrlsf int & eniferim pahomomﬁ@xm maonercﬂfndtmtlnewsﬂy onbatehiwisey in
whi ch [ Cor Met ] al terns the catal yst 20
concentration “Eﬁ?%g% imt%ﬁ’ﬂ% dl@pfgdgﬁﬁdnrfl linple, are kgé)t constant., (It
shoul d be poi nt ed detorleh\emrlanhotm@ inyentioay thesadditmps ewe fffpeted 3ahe formaof _ t he

amount of jpeagirk@ubiRsdURdivtn 288 par IéuIaﬂPf“iﬁ tAd féddn Bf ifdufholasldad fh‘i noI
is 4.8 g.) The ondltlonsﬁ?é]d results o he exper,i.rrents are coII

attac hed Tabl goditien e@mpat W‘t%hearre‘?'célppomﬁdlfﬁb/ ol hif pyariant gs :??I'(BC
[Ir] = 0 Conpaidatntigeoay becdusent & oeryseadya td larry rove vinl an indweeRlisealk rThe= 0

d f f = -0.34
oo D1 CooiRah R igpared ol ot RimpoRhi Do dy Bitiily WS %P@C%%e%nm ;
[1r] - 0.09 mmatal@ed-byRiridinmnihetal, roeudes or rglrGGdes, Romplex0sdB; @4 nihid ;
[Ir] - 0.3%Q mply é):lhz%tloﬁ B b efifddt d by the fh@aﬁﬁnﬁﬂown tBQﬁ@se‘éﬁflleﬁlfﬁ the art

experinments are rectly conpara Ie b cause {ar &’b’ Ir] values are
constant in praaétqoe%wteetewmt equles iof theatt )?nferﬁ“{CH Iy |‘{§§‘gll?¥°%§§eér§“ﬂ1ﬁﬁr =

100{ 0 gngEO/ ?ﬁ?sleV\b@bﬁbéd”lﬁl [plﬁi{&]lts+EP Drels7\886 ued BP @ 7|3dQOBJ MEchaﬂeﬁx;Al\Bﬁ-tﬂe 34
nmo e 6] 0 overa onc! u ns eCcr ease
Tt or ot dRpAnS et dires B9 Bl bR diR fieiahf eetul, i Cponuafiey

series, irrespeadtione of the Rh/Ir nolar ratios between 100/0 and 70/30. ~

.' ncheace 2 the foiTsRtere Sl Bt RE D Maigh! GBAIANG Bl BBt 2O
80/ 20 < Rnh/ |whieh A cmnpatwhewm@@mbxstr@hlnswllmm@ruse@fmeq@lub@mlmrhqdmm imos t o

12% or 10% i s @meertvanl &g ah$r@eyse§y smal | decrease in the
carbonyl ation rate:_ Rcar

100/0, water = 149 ano*ﬁé'aeﬂ% o R S p S Ao e Bl TO P
presence of SOMIdngd:hgm ddrivafiveewhich 4s solubilizeal ia st id the reactor asidingn.addi ti ons
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fornms of rhodlumlo_dl e and I ri - une t1ons derive from
t he conventi on@ethybiedide; agunger Q%@Q@B@H@%Eﬁcﬁ%‘éﬁ in the MONSANTO process

for rhodiumiodi de Bh@&Nen alin€ask& Stk tredidk &Oh t&amagxlaﬁéle r@z&h@h)&%ﬁal)‘fz@h Wy @ns
whi ch are 3i)wtable fqr e(ifectl ng&m mul. t aneous ditio of these,.20 two

catal ysts > RhEHHC thodipm, gpd 1 P‘HbW;PP%ﬁ?‘B‘r?C‘P LLOPP &h 8?951:9{‘ UG ST

i odi de, iridi uba adyektetbat ang tremmen ty adding chagliurd oaredinmtor bdthcgdncent o a 100 mil
Hastel | oy B2 aut ocl . i:ndi I =1 &R .shows

t he operating condlgggﬁ%ﬂm&’@gr&wﬁ glveelﬂgisuq.[g%%ggdgﬂ‘ %ﬁ thiy eé?%é@tf%@”ﬁ? room
t enper at ur e anietieagtieq megium paliffereat physipglifosmss adj usted to and mai nt ai ned
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verify the absence of | eaks and thereby validate the experinment. The
catal yst solution is anal yzed for appearance, presence or absence of 30
deposit, and rhodiumand iridiumconcentrations by atom c absorption
spectronmetry. The autoclave is also inspected in order to verify the
presence or absence of netal deposit. These various analytical results are
given in Table 4-2. The cl ear appearance of the catal yst sol utions,
together with a conparison 35 of the theoretical concentrations and the
concentratlons deternlned by analy5|s of 20 the final solution, prove
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EXPERI MENTS W TH SYNTHETI C SCLUTI ONSZERO CONCENTRATI ON OF CORROCSI ON
- METALSExperinment nType of Metal Cor Met RhlrRhirRcerb 10'ex rinmentde ositm

/ knmol nmol ol %ol %ol / | . h606Conpar at i vePr esent 00, 334010005, 5719Conpar ati veP
resent 00, 337010004, 5610Conpar at i veAbsent 00, 3330, 03790105, 3611Conpar at i veAbs
ent 00, 3360, 08480206721 Conpar ati veAbsent 00, 3340, 14570305726Conpar at i veAbsent
00, 3340, 33250507, 5730Conpar at i veAbsent 00,%3330, 777307010, 5599Com
arati veAbsent 00, 3340 801307010 22 TABLE 2 EXPERI MENTS W TH SYNTHETI C
SOLUTI ONS CONGRNTRAT! $DESE ofOBR0R) QBIMEEAK S foR8IRniRg 4RARRi B R irfdRith nType
of ex rlnmentMetal de %S| t Cor Met | KRh nmmol Ir mmol Rh ol X r nol %Rcarb 10
lr/Rh = throughout the modification phase.

(;IlégSGOGConpar gt i vqﬁé@ﬁgat gxg @&g&(l;g&&&iﬁamwﬁwoahﬂyaﬁ’é esketi06o 3%73d0004, 5
nparati vePresent 1 , 335 7 rativePresent 10000,.333010005717C
onpar at i vePr egmﬁéﬁdg%g@ﬁiﬁgé?%%éﬁ‘fm @“élﬂbgeél?ﬂ %B%ﬁ?f?g’g (ﬂ%ﬂﬁ’b’

Experi ment 5nType ofln enothdrvariinvptha liridlemasirtpGondvistadded ¢drkinnomsly.r nmol Rh

0/ S0610Conpar at | PhERRe sty B g i,

| nvent i oAbsent 1000 Ji838@ag87e0dqd@naahpreviously, the preliminary experiments and the

i nventi OAbSen%ﬂ@ﬁn%%ﬁ%ﬁ?ﬁx%%géﬁﬂa%ﬁ&icstaﬁ‘ld the productivity of the system will
i nvent | oAbsent 2000Q 330, 03790105, 3%

0, 5Acc. to. .
i nvent i 0Absent2s00bPESINE tudyerpae 3 9@? Modicatian, phasgrsiops and HangRsttel de
osi t Cor Metiom AleRhabilimdtiofh piasd ishwhioh Yhe caalySisgsiein id SXabilizédRat the determined
20/ 80611C0rrpatrl%hveAbsent 00, 3360, 08480206616Acc. to
| nvent i 0AbsentdQBFCHIAEH8380206617Acc. to
| nvent i oAbsent 10000y 8@5diffedlsaseras feAmtrodudion of the iridium compound, once the

| hvent | oabsentSO00oPHEGGoREHEN B BEAREE in 1R catalyst system. the shodipem gnd
osl t Cor Met m fitidimneancentrations htheoesgtionroedisimamiy b maintpinggh o adjusted by

30/ 70721 CqEpar,aliny ehiaean i@ os Rurk 48BdRis22Acc. to
| nvent i oAbsent 1000, 3350, 14370306723AcC. to

| nvent | oAbsent 400060 238Patticrlankyrslvaniogeaysyariant of Ap dRYRRHEN Y BeR Ho9¥RS04725A
cc. to inventineddsantd Q0D Both3Rodihay 2B Gilikm Ex peder n® Miaintdiypend/or adjust the

f Met al Cor Met Rhl 1. Rhl b 10 ' . ' k pm: | %90l %1l Rh =
50150726 Conpar R DTS M tose AR H w8 Sbidon' B ER 108 ntl
i nvent i oAbsentc4@)eB, 383deduEdssimubaRaslypiar thei foembetnat pEPEESEI 1848OB03729A

cc. 1o inygnticg ARA00 516 9. (L GRPGROR: s FRtREr b RvaBth¥ S eSfectilly’ thifestt Met al
de osit Cor Met Cmﬁ?[?%?g m*rgfl r & , ﬁﬁé > r. valitel ’,e%ec y _
simplifying the systems engineering and reducing the costs, since, by allowing

rhodium and iridium to be added simultaneously, it obviates the need to prepare
two separate catalyst solutions and introduce them separately into the reaction
medium,

25 The catalyst solution may be prepared by any means which allows the
simultaneous addition of rhodium and iridium in the form of a catalyst solution in
which the rhodium and iridium are solubilized conjointly and simultaneously from
the rhodium compounds and iridium compounds.

It is apparent from the Examples performed by the inventors of the present

30 invention that the simultaneous solubilization of the rhodium and iridium,
particularly in the form of rhodium iodide and iridium iodide, can be effected under
conventional conditions of the type described in the Monsanto process for rhodium
iodide alone.

In general terms, in both the modification phase and the stabilization phase

35 of the catalyst system, the molar concentrations of rhodium and iridium are



mmol Rh nol % r nol %Rcarb 10" IrlRh =

. 70/ 30599Conpar at i veAbsent 00, 3340, 801307010730Conpar at i veAbsent 00, 3330, 77730
7010, 5731Acc. to

i nventi oAbsent 40000, 3330, 77730708732Conpar at i veAbsent 00, 0990, 23330703733Acc
. to inventl oAbsent 40000, 1030, 23330702 Tq carbonyl ation rates are
expressed In nol per Ilter per hour = nolt. h 23 TABLE 3-1 EXPERI MENTS

W TH AN | NDUSTRI AL REACTICN MVEDI UM OPTI M ZATI ON OF THE AMOUNT OF METHANCL

| NTRODUCED  EX p@vdnidR YéntahdEaHEe &é\@h@hfemh{ Baaeéh 0.9 8d 50thRBIT 6N
/ knmol nmol ol O/ ?Hd%ml / SBSngpar %I ves 36010002581Conpar at i ve1050000
., 329010007604 fl petsen 8drng WS¥Bm arat i vel550000, 327010006

TABLE 3-2 EXPERI I\/Elﬂﬁﬁhb‘lﬁfﬂrb ANhJ: NE)hlﬁiﬁRVnhbdlﬁ’n—:ACthm MEtioUNs EXdaieitithgeu S yW TH

| Rhl = CONSTANT. 'lr Type of ex erinmentMetal de
05|tCor Met m K tame ava %E%W%n&?%g?ﬁ carb 10

mol / Lh581Chnpar at i mmﬂnwmlmmlomaboamwpmm Porgins easidBE0OGliem101000

7655Conpar at i
iRl e e ——r—
| nvent i onAbs e HOBIEORPOIS SBASSYHID6. 5657Acc. t o

| nvent i onAbsent 5000 8&59%5Wﬁ5e1§ﬁﬁ2@%ry p&ticularly applicable to continuous
| nvent i onAbsent 50000, 0838 OGG%ACC 1o

| nvent | onAbscYEED, 35 108 eAfic acidyandior methyl acetate which are
| nvent i onADs erhiri¥dGt ﬁBﬁOm&tﬁHitﬁﬁiHﬁﬁﬁ .a teaction zone I, where the temperature is

: Rzgm : 82%2: éggtgg'gd %gg%aﬁ%ggg%@ggéﬁi dt29(t)°C and the total pressure is between

| nvent i onAbserf Prom0B25hsneant]l, where TXBPRASCIENPERIOVENES W TH

AN I NDUSTRI AL (SR | Aohe S gl v Bhtda &Fa E&s%ﬁ%&%@%}%ﬂmﬁ\h AND THE
Rhllr RATIO Exrperl nment n l§|exyrl nent Me de osit\Water %zh nmol I r
mol Rh nol % r eastionzeng L te non vaponzed fraction coming from this flash zone II being

mol / Lh700@gnpat leﬂ%ﬂ@&ﬁ@feﬁé@oxﬁr&ﬁ@l&ﬂ@ﬁ@%@%@é&%ﬂ%ﬁx Pulified 83924006698
Conpar at i veAbZ@n%lOO 3%{2&]{ 4.56 ngar atfl eAbsent 8 %@?10 697%)

arati veAbsent 3 5683 ‘%@g@ﬁo RETRRHOR O e doetic pgid an st er
oRh mol | r mdbiediol %8 r nol %carb 10' nol /| .h701Acc. to

: zxgm : gﬁgggm 1‘218 g&%%%@gggﬁ%@g%ﬁf:ﬁldﬂlﬂ compounds, irrespective of their physical
| nvent i oAbsentfonn, a1 beofbutpdony diffesent ways, as explained previously, but also at

| nvent i oAbgent §ferdAccitae OF At ik (RIS of Uk iyB¥ BBICHBAD 8E5VeS Cordpdin P #B&D 103, 2

Experi ment
main zones in particular.

In one variant, the iridium compounds, either solid or in solution, can be
introduced directly into the reaction medium of the reaction zone I, into the non-
vaporized fraction of the flash zone II or into the line for recycling said non-

25  vaporized fraction from the zone II into the zone I, this last variant being preferred.

The iridium compounds can therefore be injected either directly into the
reaction medium of zone I or into a stream recycled from the zone II or III into the
reaction zone 1.

As explained previously, the corrosion metals do not need to be removed,

30  more than is customary, in order to perform the iridium additions.

The rules of the art of the conventional processes set a value of 5000 mg/kg
(ppm) for the content of corrosion metals which is not to be exceeded in the
reaction medium.

This rule may also be applied to the iridium additions and hence to the

35 running of the carbonylation process throughout the modification phase, but also



nType of ex rinmentMetal de ositVater %&Rh mmol Ir mmol Rh nol %4 r nol %Rcarb 10

~mol/l.h707Acc. to i nventi oAbsent 140, 3550, 08880206, 5708Acc. to

i nvent i oAbsent 120, 3460, 08880206709cc. to

i nvent i oAbsent 100, 3520, 0B680205710Acc. to

I nventi oAbsent 80, 3530, 08880204711Acc. to invent | oAbsent 60, 3600, 08680204
Experinent nType of ex rinmentMetal de ositWater %h molIr mol Rh nol % r

nmol %Rkcarb 10' noll|.h734Acc. to inventi oAbsent 140, 2330, 10070307, 5738Acc. to

i nvent i 0Absentizey h3sbilaisidphaddbAcc. to
i nvent i oAbsent 100, :2@30 10270 05 737AcC.

I nvent i oAbsent 80, 2 B él%’f% ﬁﬁfé’émn IBCtﬂ*?vCeaHtl? }f\%e%t%ﬁalﬂgﬁlol"bﬁo3o4
25 TABLE 4-1 shudlitd A&M@mmmfzmmme@ﬁom@mmmm [t@ritRiseisiABH BEn OF

o Fmacton_ 1 1 Ut s UL Rt dipdedhel Gt A 741 TE

..... . iridiumzdongs 0, 228 . ... 0,329 .5

. = T selective précigiftion,_ ' 87 .. .. . .15,74 ... —

- liquid-liquid extraction,

- passage over an ion exchange resin,

- 0SIMOSIis,

10 - treatment on a selective membrane, etc.

As already explained previously, apart from the technical and practical
advantages, the invention affords savings and cost improvements compared with
the conventional method, which consists in stopping production to empty the
installation, removing the reaction medium containing rhodium and replacing it

15 with a different and specific reaction medium containing rhodium + iridium or
iridium alone.

This makes it possible to avoid the production losses during the shutdown
of the installation, the losses of rhodium or difficulties in recovering it, and the
difficulties in restarting the installation which are associated with the fact that the

20 new installation operating with a mixed catalyst system based on iridium and
rhodium is run differently from the old installation operating with rhodium alone.

As explained previously, another particularly valuable advantage of the
present invention is that it enables the water content of the reaction medium to be
reduced below the conventional value of 14%, based on the weight of reaction

25 medium, once the iridium additions have been effected.

This water content may even be reduced to values below 5% without
detracting from the performance characteristics of the carbonylation process
catalyzed by the rhodium + iridium mixture; this constitutes an additional
advantage.

30 In fact, those skilled in the art are well aware that the carbonylation rate
increases with the water content of the conventional reaction medium containing
rhodium alone. The carbonylation rate reaches a maximum for water concentration
values in the order of 14 to 15% (10 mol/l), as indicated in patent EP 0 055 618
and the publication by HTORTKJAER and JENSEN, Ind. Eng. Chem. Prod. Res.

35 Dev., volume 16, no. 4, 1977, 281-285, and remains constant, even for water
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rhodium and a water content of 14%, affords an appreciable reduction in the energy
costs of removing the water in the zone III for separation/distillation/purification of
the acetic acid and/or methyl acetate produced.

An additional advantage of being able to lower the water content of the
reaction medium, and particularly of being able to reduce it to a value below 5% by
weight, based on the weight of said reaction medium, is that this makes it possible
to envisage the complementary production of acetic acid and/or methyl acetate by
means of a simultaneous methyl formate isomerization reaction under carbon
monoxide pressure, in addition to the carbonylation of methanol. This makes it
possible in particular to increase the production of acetic acid in an existing
installation without requiring additional carbon monoxide, and to make substantial
energy savings in the distillation steps.

Thus, as soon as the value of the water concentration in the reaction
medium has dropped to a value below or equal to 5% by weight, based on the
weight of reaction medium, it will be possible easily to introduce methyl formate
into the reaction medium and simultaneously to carry out the carbonylation
reaction of methanol or carbonylatable derivative and the methyl formate
isomerization reaction under carbon monoxide pressure, as is apparent from
international patent application WO 97/35828.

It will even be possible under these conditions gradually to stop the
introduction of methanol or carbonylatable derivative of methanol into the reaction
medium in order to change to a system operating only with methyl formate
isomerization under carbon monoxide pressure (as is apparent from international
patent application WO 97/35829).

Finally, it has become apparent that when the catalyst system initially based
on rhodium has been modified according to the present invention, i.e. converted
under particularly smooth conditions to a catalyst system based on a mixture of
rhodium and iridium, or even a catalyst system consisting exclusively of iridium, it
is also possible to modify this catalyst system for the gradual introduction of a
platinum compound so as to change gradually to a process for the manufacture of
acetic acid and/or methyl acetate in the presence of a homogeneous catalyst
comprising proportions of iridium and platinum, affording the advantages

Sk el hp bd1sew. Sl"ﬁUpb‘ﬂklbﬂltyNﬂffSﬁbdltbythe in¢&flion of 941
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~ A "Clear yell ow brown sol ution78526242560937871 Y. "AY ' ",
4 . ., Absence of autoclave deposit_ . Y _ "Ndear

yeI Tow- brown sol uti on7881489214040103249421Absence of autocl ave deposi t

r 26 CLAIMS 1. Continuous process for the manuf acture of acetic acid and/or

- nethyl acetate, characterized in that, §| ng the continuous operation of
the installation for 5 a continuous i ndu rial process, called the initial

process, for the carbonylation of nethanol or a carbonyl atabl e derivative
of methanol suedtrided dh "Btént! applib&ion mt;wmgs | dRSsuwh Aejabey| thecstahdm in

t he honogeneous |i UI.d phgse and Eer car ggnom dﬁ&'ﬁﬂﬁssu‘iﬁ in 1t he
presence of a°fa¢es} 9%?“ S Yaéh?gSB'r‘lsEY @tﬁbaé{aPhB e 2 Jifeole

catal yst and @pehhbteogfreadtvd medivmt er, and in the presence of a 10
concentration of water greater than or equal to 14%in the reaction nmedium
t he conposition of said honbgeneous catalyst is nodified gradually by

addi ng an Bri EXAMMFESHund over time. 2. Process according to claim 1,

characterized int i §nitfe @gﬁmg ecdnadndiear
nmet hyl acetate is Fﬁgﬁgﬁe@gﬂ?gﬂg%‘eg&& mali sgrlnnlﬁ t elrclzsa&n%ngl tion of

the catal yst $poarréen iaefiqn Bgdivgy) apf gadgsc ¢asbenysatignareaction
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reaction nedium are msuiBe tug;ﬁ ré addln rhodl m@?ri)p# unds or i.rid
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in that tHe caercgntfoaith®rempbsidon rafatle wataa,rsd systerdi ami/ornthe hevncedcationonofredi um

are nai nt ai neqto ?Ssiw?x]eﬂl%&/&'tﬁg%ﬁteﬁg%ﬂcteh@ﬁlo f rhodium and iridium by neans
on

of a catal yst onc umand iridiumin solution. 5.
Process accor d| ng tlbllessevtlmrwespéta@ the; gpagtitiestfcatedystsi Rbprilp arp designated

addi ti ons of |bry|£;{hygﬂ gﬂ@g@@gﬂe@wl@ﬁﬁlﬁm fidie form of presol ubilized
iridium 25 6 r ogcess accor tﬂci)calmS u(P]t]haracterlzed|nttA}at tCZ’l
procedure used to GUWWSZ@ tt e fHHergnS seTiEs oh CRTPRAE P B8RHAPE D with
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. P f h d
Phat sard addibiOnEd arer S Rar i uinf 0o amapEs (e furh ytlen SARSBREL B o1
i ridium 30 deramcamnt vfacetyl cddidads buhexb(aicetzceabldmmthyl acetateh eRearb ot éxpressedi um
8. Process acgq lﬂgero?fﬂgleregétloﬁlrﬁéc@m&ef ou?—-rﬁ@ ggt:grl zed in that said

addi tions of irid um conpound are e SO as ensate the | osses
of rhodium the | osTherﬂﬁ%iﬂllinﬁftibP atabyshsystear isiseepsed PHlODFﬁrV@OHP? dbe dinal
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of iridium conmpound af{r_),ﬁ effectedc ntinu atch

Process accor di'f§*s @eﬂesﬁﬁ‘%% 660 Hl%@ﬁg \E QFF’fgtljgfaﬁkt hat the nol ar

concentrations of rhodiumand iridiumwhich are maintained in the reaction
nmedi um ar e betﬁ%ﬁg&@h{% A@S and between 0.1 and 25 mmol /1
respectively. . Process according to one of clains 1 to 10,
characterized in that the iridiunmrhodiumatomc ratio is kept at a val ue

of bet weerpsl/ 991 W@ce%%féforjtges ﬁtﬁ@ﬁé%lﬁﬁhﬁ’sf ding to one of claims 1 to 9,
characterized in at_ sal théﬁysttﬁgf i 7.1 di um conpound are effected until

iridiumis the only @%rat U8Pogeneous catal yst system 10
13. Process accor diRigodiwmdoéidef iridivah iedide,tcorbdion ahetala e @r ofzmute iavetichadid i t i s

i ed t | | at |
Conperat ure | <t 3l NS dn e 3pi05h Toh I HaBRUGE" B2 el 1 o o
pressure is betuwdavesis facePainslad a X00 . proBuRagf Abdr absolws lat rapme tempergihieer e t he
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Separ oL onydi st i1 | g, B RO Bl I gRRF. bR TR g o
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13, charac I'r1dum conpoun ected
by|nject|onmtoastreamrecycledfromthe zone |1 or |1l into the
reaction zone |I. 25 16. Process according to one of clains 1 to 15,

characterized in that the concentration of corrosion netals in the reaction
mediumis nonitored in order to be kept below or equal to 5000 ngy/kg. 17.
Process according to one of clains 1 to 16, characterized in that the water
content of the reaction nmediumis reduced to a val ue bel ow 14% by wei ght,
based 30 on the weight of reaction nmedium 18. Process according to claim
17 charact er| zed |n that the concentratl on of wat er |n the reacti on rredl um

. =~ o - " Y .



19. Process according to claim18, characterized in that nethyl formate is
35 introduced into the reaction nedium and in that the carbonyl ation
reaction of J 28 met hanol or carbonyl atabl e derivative of nmethanol and
the methyl formate isonerization reaction are carried out simnultaneously
under carbon nonoxi de pressure. 20. Proc S according to one of clains 18
or 19, characterized in that the 5 introduction of nethanol or

carbonyl atabl e derivative of nethanol into the reaction mediumis stopped
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They are performed in the absence of corrosion metals ([CorMet] = 0) and
15  are considered as comparative experiments to be used for reference purposes in the
following experiments where [CorMet] > 0. Nevertheless, these experiments show
the influence of increasing additions of iridium from O to 0.8 millimole for a
constant rthodium concentration of 0.33-0.34 millimole. The carbonylation rate,
which is constant at 5-6 mol/l.h for Rh/Ir molar ratios of 100/0 to 70/30, then

20  increases to 7.5 and 10 mol/L.h for Rh/Ir molar ratios of 50/50 and 30/70.

The experiments in the presence of Rh + Ir show a very good stability of the
catalyst system - absence of metal deposit - in contrast to those performed with Rh
alone.

The conditions and results are collated in attached Table 1.

25
2.2 Concentrations of corrosion metals from 0 to 4000 mg/kg

These experiments are performed according to the standard procedure given
in 1.1.
For each Rh/Ir molar ratio of between 100/0 and 30/70, the concentration of
30  corrosion metals is studied over the range 0-4000 mg/kg.
All the conditions and results of the various experiments performed are
collated in attached Table 2.
All the experiments performed with [CorMet] = O are comparative
experiments.
35
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& ()-, s10%0& (?Rhﬂg(nzo q_rggt(lggﬁg gggggEg.% to 0.34 mmol; [Ir] ~ 0.14 mmol
» Ru/Ir molar ratio = 50/50; [Rh] = 0.33 to 0.34 mmol; [Ir] ~ 0.33 mmol
» Rh/Ir molar ratio = 30/70; [Rh] = 0.33 to 0.34 mmol; [Ir] ~ 0.8 mmol
10 The following conclusions can be drawn from all these experiments:
=> For Rh/Ir molar ratios of between 90/10 and 50/50 (exclusive), the

carbonylation rate of the system comprising Rh + Ir is maintained relative to that of

the system comprising Rh alone (RW/Ir = 100/0), irrespective of the concentrations
of corrosion metals between 0 and 4000 mg/kg (between 5 and 6 mol/l.h).

15 => For Rh/Ir molar ratios of 50/50 to 30/70, the carbonylation rate of the
system comprising Rh + Ir decreases as the concentration of corrosion metals
increases from 0 to 4000 mg/kg (from 7.5 to 5.5 mol/l.h for RW/Ir = 50/50 and from
10 to 8 mol/l.h for RWIr = 30/70).

=> Stability of the catalyst system:

20 For the experiments with rhodium alone, a metal deposit is present except
for a concentration of corrosion metals of 4000 mg/kg.

For all the other experiments performed in the presence of Rh + Ir, a metal
deposit is absent, irrespective of the concentration of corrosion metals.

25  2.2.2 Experiments with [Rh] + [Ir] = constant = 0.33-0.34 mmol
» Rh/Ir molar ratio = 100/0; [Rh] is again a reference series of comparative
experiments because [Ir] =0
» Rh/Ir molar ratio = 70/30; [Rh] ~ 0.23 mmol; [Ir] ~ 0.11 mmol
» Rh/Ir molar ratio = 50/50; [Rh] ~ 0.165 mmol; [Ir] ~ 0.166 mmol
30 » RWIr molar ratio = 30/70; [Rh] ~ 0.10 mmol; {Ir] ~ 0.23 mmol

The following observations are made:
= For RWIr molar ratios of between 70/30 and 50/50 (inclusive), the
carbonylation rate of the system comprising Rh + Ir is only slightly reduced, if at
35  all, by increasing the concentration of corrosion metals from 0 to 4000 mg/kg (or at
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3.1 Optimization of the amount of methanol introduced

In this series of comparative experiments (absence of iridium), the amount
of added methanol (10% of the reaction medium in the standard procedure) was
15  varied between 5 and 15%. All the other parameters are identical, particularly
[Rh] = 0.33-0.34 mmol, [CorMet] = 5000 mg/kg and [Water] = 14%. The
maximum carbonylation rate of 7 mmol/Lh is obtained for 10% of added methanol;
it decreases very slightly when the amount of added methanol increases to 12 or
15% (6 mol/1.h).
20 The conditions and results of these experiments are recorded in Table 3-1.

3.2 Experiments with [Rh] = constant; [Ir] = variable
In this series of experiments, the results and conditions of which are

collated in Table 3-2 below, increasing amounts of iridium were added to an initial
25  industrial reaction medium of constant composition, particularly [Water] = 14%,
[CorMet] = 5000 mg/kg and [Rh] = 0.33-0.34 mmol.
The Rb/Ir molar ratios are adjusted by adding increasing amounts of
iridium:
» RWIr = 100/0: comparative experiments (absence of iridium)
30 > RWIr = 90/10, 80/20, 70/30, 50/50 and 30/70: experiments according to the
invention

Note 1: Experiments with the same Rb/Ir ratio are generally duplicated.
Note 2: In Experiment 602 (Rh/Ir = 30/70), the 10% of added methanol is
35 replaced with 25% of methyl acetate; no influence on Rcarb is observed.
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> O n?nltlal samgi;e of mdustnal regctlon medlugx of 50 ml; this amount of acetic
15 anhydride is introduced into the 50 ml of reaction medium right at the start of the

experiment, before closure of the autoclave and the application of a carbon

monoxide pressure of 5 bar. The standard procedure is then followed.

In these 4 series of experiments, the initial composition of the reaction

medium, in which [CorMet] = 5000 mg/kg, and in practical terms the catalyst

20  concentration [Rh] + [Ir] = 0.33 to 0.44 millimole, are kept constant. (It should be
pointed out that in the 4th series - Experiments 734 to 739 - the amount of reaction
medium is reduced to 43 ml/48 g, so the added methanol is 4.8 g.)

The conditions and results of the experiments are collated in attached Table
3-3.

25  » RW/Ir molar ratio = 100/0; [Rh] = 0.33-0.34 mmol; [Ir] =0

Comparative experiments outside the invention, because [Ir] = 0, used for
reference purposes
» RWIr molar ratio = 90/10; [Rh] = 0.33-0.34 mmol; [Ir] ~ 0.04 mmol
» Rh/Ir molar ratio = 80/20; [Rh] = 0.35-0.36 mmol; [Ir] ~ 0.09 mmol

30 » RWIr molar ratio = 70/30; [Rh] = 0.23-0.24 mmol; [Ir] ~ 0.10 mmol
i.e. [Rh] + [Ir] = 0.33-0.44 mmol.

These various experiments are directly comparable because the [Rh] + [Ir]
values are constant in practical terms, particularly for the series in which Rb/Ir =
100/0 and 70/30, where the [Rh] + [Ir] values are identical at 0.33-0.34 mmol.

35 The following overall conclusions can be drawn:
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%WOo%& ()-8 = In practical terms, for each water concentration, the carbonylation rates
increase in the following order:
5 RbWIr = 100/0 £ Rh/Ir = 90/10 < Rh/Ir = 80/20 < Ri/Ir = 70/30
= The reduction in water concentration from 14% to 12% or 10% is
accompanied by only a very small decrease in the carbonylation rate: Rcarb (Rh/Ir
= 70/30, water = 12%) = Rcarb (Rh/Ir = 100/0, water = 14%).
= There is no visible (negative) influence of the presence of 5000 mg/kg of
10  corrosion metals on the increasing additions of iridium, either in terms of
carbonylation rate or in terms of stability of the catalyst system comprising Rh + Ir
(absence of metal deposit).

4. Simultaneous solubilization of rhodium and iridium
15 These Examples describe the simultaneous solubilization of rhodium and
iridium - in the forms of rhodium iodide and iridium iodide - under conditions
derived from the conventional conditions of the type described in the
MONSANTO process for rhodium iodide alone. The resulting solutions are
catalyst solutions which are suitable for effecting simultaneous additions of these
20  two catalysts - Rh and Ir - to the carbonylation reaction medium.
Rhodium iodide, iridium iodide, water and acetic acid are introduced into a
100 mi Hastelloy® B2 autoclave in the amounts indicated in Table 4-1, which
shows the operating conditions. The autoclave is placed under CO pressure at
room temperature and heated to 110°C, the pressure is adjusted to and maintained
25  at 5.10° Pascal (5 bar) with CO and the reaction is continued at 110°C for 5 or 8
hours, depending on the particular experiment.
The autoclave is cooled and the catalyst solution is collected and weighed
in order to verify the absence of leaks and thereby validate the experiment.
The catalyst solution is analyzed for appearance, presence or absence of
30 deposit, and rhodium and iridium concentrations by atomic absorption
spectrometry.
The autoclave is also inspected in order to verify the presence or absence of
metal deposit. These various analytical results are given in Table 4-2.
The clear appearance of the catalyst solutions, together with a comparison
35  of the theoretical concentrations and the concentrations determined by analysis of
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It is therefore possible to prepare concentrated catalyst solutions - 950 mg
Rhvkg solution and 950 to 2600 mg Ir/kg solution (Experiments 780, 787 and 785)
- or very concentrated catalyst solutions - 1% by weight of Rh and 1.4% by weight
5  of Ir (Experiment 788).
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EXPERIMENTS WITH SYNTHETIC SOLUTIONS |
ZERO CONCENTRATION OF CORROSION METALS
Experiment n° Type of Metal CorMet Rh Ir Rh Ir Rcarb 10'
experiment | deposit mg/kg mmol mmol mol% mol% mol/l.h

606 Comparative] Present 0 0,334 0 100 0 55
719 Comparative| Present 0 0,337 0 100 0 45
610 Comparative| Absent 0 0,333 0,037 90 10 53
611 Comparative| Absent 0 0,336 0,084 80 20 6
721 Comparative| Absent o] 0,334 0,145 70 30 5
726 Comparative| Absent 0 0,334 0,332 50 50 7.5
730 Comparative| Absent 0 0,333 0,777 30 70 10,5
599 Comparative Absent 0 0,334 0,801 30 70 10
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& ()-\h $10% & ()-"]ADvV6 %A\ h $10% % o $\h $10% & ()-\h $10% & ()-\h
$10% & ()-".58>@ ?vV6 %A h $10% &' ?B'v 10% & ()-\h $10% & ()-\h $10%
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, *‘W Ppeol S OMGaE (D Water > g0 Yok O P8 SO 8% R 1o
& ( ) - bB?v % LA\qh;rlment deposit % mmol mmol mol% mol% mol/l.h
700 Comparative Absent 14 0,338 0 100 0 7
699 Comparative Absent 12 0,339 0 100 0 6
698 Comparative Absent 10 0,332 0 100 0 4,5
696 Comparative Absent 8 0,335 0 100 0 4
697 Comparative Absent 6 0,342 0 100 0 3
Experiment Type of Metal Water Rh Ir Rh Ir Rcarb 10’
n° experiment deposit % mmol mmol mol% mol% mol/l.h
701 Acc. to inventiol  Absent 14 0,332 0,038 90 10 7
702 Acc. to inventiol  Absent 12 0,343 0,038 90 10 6
706 Acc. to Invention  Absent 10 0,331 0,039 90 10 5
704 Acc. to Invention  Absent 8 0,343 0,038 90 10 4,3
705 Acc. to inventiof  Absent 6 0,335 0,038 90 10 3,2
Experiment Type of Metal Water Rh Ir Rh Ir Rcarb 10'
n° experiment deposit % mmol mmol mol% mol% mol/l.h
707 Acc. to inventiony  Absent 14 0,355 0,088 80 20 6,5
708 Acc. to inventionf  Absent 12 0,346 0,088 80 20 6
709 lAcc. to inventionf  Absent 10 0,352 0,086 80 20 5
710 Acc. to inventionf  Absent 8 0,353 0,088 80 20 4
711 Acc. to inventiory  Absent 6 0,360 0,086 80 20 4
Experiment Type of Metal Water Rh Ir Rh Ir Rcarb 10'
n° experiment deposit % mmol mmol mol% mol% mol/l.h
734 Acc. to inventiory  Absent 14 0,233 0,100 70 30 7,5
738 Acc. to inventionn  Absent 12 0,235 0,100 70 30 7
736 Acc. to inventionf  Absent 10 0,233 0,102 70 30 5,6
737 Acc. to inventiony  Absent 8 0,233 0,101 70 30 4,3
739 Acc. to inventionl  Absent 6 0,233 0,101 70 30 4
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1. Continuous process for the manufacture of acetic acid and/or methyl
acetate, characterized in that, during the continuous operation of the installation for
5 a continuous industrial process, called the initial process, for the carbonylation of
methanol or a carbonylatable derivative of methanol such as dimethyl ether, methyl
halides or methyl acetate, in the homogeneous liquid phase and under carbon
monoxide pressure, in the presence of a catalyst system comprising a rhodium-
based homogeneous catalyst and a halogenated promoter, and in the presence of a
10  concentration of water greater than or equal to 14% in the reaction medium, the
composition of said homogeneous catalyst is modified gradually by adding an
iridium compound over time.
2. Process according to claim 1, characterized in that the continuous
manufacture of acetic acid and/or methyl acetate is then continued while
15  maintaining the composition of the catalyst system as modified.
3. Process according to claim 2, characterized in that the concentrations of
rhodium and iridium in the reaction medium are maintained by adding rhodium
compounds or iridium compounds or both at once.
4. Process according to claim 3, characterized in that the concentrations of
20 rhodium and iridium in the reaction medium are maintained by the simultaneous
addition of rhodium and iridium by means of a catalyst solution containing
rhodium and iridium in solution.
5. Process according to one of claims 1 to 3, characterized in that said
additions of iridium compound are effected in the form of presolubilized iridium.
25 6. Process according to claim 5, characterized in that the procedure used to
solubilize the added iridium compound is compatible with the installations and
process employed in conventional carbonylation processes.
7. Process according to one of claims 1 to 4, characterized in that said
additions of iridium compound are effected in the form of a solid iridium
30 derivative which is solubilized in situ in the reaction medium.
8. Process according to one of claims 1 to 7, characterized in that said
additions of iridium compound are effected so as to compensate the losses of
rhodium, the lost rhodium being replaced with iridium.
0. Process according to one of claims 1 to 8, characterized in that said
35 additions of iridium compound are effected continuously or batchwise.
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medium are between 0.1 and 50 mmol/l and between 0.1 and 25 mmol/l
respectively.

5 11.  Process according to one of claims 1 to 10, characterized in that the
iridium/rhodium atomic ratio is kept at a value of between 1/99 and 99/1.
12.  Process according to one of claims 1 to 9, characterized in that said
additions of iridium compound are effected until iridium is the only metal present
in the homogeneous catalyst system.

10 13.  Process according to one of claims 1 to 12, characterized in that it is carried
out in an installation comprising a reaction zone I, where the temperature is
maintained at a value of between 150 and 250°C and the total pressure is between
5.10° Pa and 200.10° Pa, and a flash zone II, where the product coming from the
reaction zone I is partially vaporized at a pressure below that prevailing in the

15  reaction zone I, the non-vaporized fraction coming from this flash zone II being
recycled into the reaction zone I and the vaporized fraction being purified in a zone
I, by separation/distillation/purification of the acetic acid and/or methyl acetate
formed.

14. Process according to claim 13, characterized in that the additions of said

20 iridium compound are effected by injection into the reaction medium of the
reaction zone L.

15.  Process according to claim 13, characterized in that said additions of
iridium compound are effected by injection into a stream recycled from the zone II
or Il into the reaction zone 1.

25 16.  Process according to one of claims 1 to 15, characterized in that the
concentration of corrosion metals in the reaction medium is monitored in order to
be kept below or equal to 5000 mg/kg.

17.  Process according to one of claims 1 to 16, characterized in that the water
content of the reaction medium is reduced to a value below 14% by weight, based

30 on the weight of reaction medium.

18. Process according to claim 17, characterized in that the concentration of
water in the reaction medium is kept at a value below 5% by weight, based on the
weight of reaction medium.

19.  Process according to claim 18, characterized in that methyl formate is

35 introduced into the reaction medium, and in that the carbonylation reaction of
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