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25 pressure of biumerens Mdaptaiah rooeeesyse knowm for sheympsufagiyes efacetepeid si ng
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of methanol in the presence of a rhodium-based catalyst.

The patents of Paulik et al, which form the basis of the so-called
“Monsanto” technology or process, describe the carbonylation of reactants in the
20  liquid or vapor phase by homogeneous or heterogeneous catalysis with rhodium
(US 3 769 329) or iridium (US 3 772 380). In this technology the reactants consist
of alcohols ROH, ethers R’-O-R’, esters R'"C(O)OR’ and halides R-X in which the
total number of carbons is less than or ec'[ualsto 20. The carbonylation reaction is
carried out in the presence of one of these reactants, carbon monoxide (CO partial
25  pressure of between 1 and 15,000 psig), a catalyst system comprising rhodium or
iridium in the presence of a halogenated promoter, and water, at a temperature of
between 50 and 300°C.
The first carbonylation processes to be developed were catalyzed by a
rhodium compound in the presence of a methyl halide, preferably methyl iodide, as
30  co-catalyst. These processes were regularly improved to increase the reaction rates
(and hence the productivity of the process), decrease the production of impurities,
increase the stability of the catalyst in solution and reduce the manufacturing costs.
In particular, it has been possible to reduce the water content by adding
large amounts of iodide ions to the reaction medium (more than 0.3 mol/liter in

35 patent FR 2551434) and/or by maintaining imposed concentrations of the



increase the stability of the catalyst in solution and reduce the
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20 fraction coming from the 2nd flash zone, which is composed essentially of acetic
acid and catalyst, is recycled into the 1lst reaction zone. The 3rd zone, which
conventionally consists of 3 distillation columns, makes it possible to separate the
different components, to recycle those necessary for carrying out the reaction, and
to produce purified acetic acid and/or methyl acetate. These processes also

25 comprise a section for treatment of the gases and/or vents. For further details,
reference may be made to the article by M.J. Howard et al., CATALYSIS TODAY,
18 (1993) 325-354.

Even more recently, carbonylation processes have been described which
employ catalyst systems composed of both rhodium and iridium.

30 Patent EP 0618 183, relating to the carbonylation of alcohols or
derivatives, shows the synergism of a catalyst system composed of both rhodium
and iridium compared with systems consisting of rhodium or iridium as the only
metal. This process is carried out in the presence of small concentrations (0 to 5%,
preferably O to 2%) of a catalyst stabilizer such as a soluble iodide salt, or in the

35  absence of such compounds.



Even nore recently, carbonyl ation processes have been described which

enpl oy catal yst systens conposed of both rhodiumand iridium 30 Patent EP O
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methyl formate and the carbonylation of methanol in the presence of iridium and

20  optionally rhodium. Said patent application teaches the stabilization of the catalyst
system by maintaining the concentration of formyl radicals (methyl formate +
formic acid) above 1% in the non-vaporized fraction from the 2nd vaporization
(flash) zone. It is recommended to keep iodides in the soluble ionic form in this
medium, although their concentration range is not stated.

25 International patent application WO 00/24701 describes the carbonylation
of methanol with a catalyst system composed of both rhodium and iridium, in the
presence of iodide ions as stabilizers/co-promoters of these catalysts. The
composition of the reaction medium is kept constant: water <14% (preferably 0.1
to 8%), methyl iodide 5 to 30%, methyl acetate 0.5 to 30%, iodides (preferably

30 lithium iodide) 2 to 20% and catalysts 100 to 5000 ppm for each metal; the catalyst
system can also comprise a salt of a transition metal, preferably ruthenium.

The above patents and patent applications describe carbonylation reaction
media established on the basis of a catalyst system which is composed of both
rhodium and iridium and whose composition has been optimized to achieve the

35  results expected of these inventions. None of these documents either indicates or



25 International patent application WO 00/24701 describes the carbonyl ation
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the presence of iodide ions as stabilizers/co-pronoters of th’fﬁﬁ ?bmst S.
The conposition of the reaction nediumis kept constant: wate

(preferably 0.1 to 8%, nethyl iodide 5% o 30% nmethyl acetate 0.5 to 30%
i odides (preferably 30 lithiumiodide) 2 to 20% and catal ysts 100 to 5000

ppm for each mg%@ét gvgag ﬁaﬁmfaﬁw SR g&ﬂg(géeammm%% déai éatzﬁ%sta

transition net rut heni atents an paten
appl i cati ons Hstsat @ed@auamﬁw%@mﬁ lauéatmctswn%bis establ i shed on the basis

of a catalyst systpemiinet, i@s&ﬁm , ¥fis %llhmoWﬁQﬁhtLHﬂﬂeﬁﬁ&x bfusétbépaiand
whose conposition has been optim zed to ach |en¥b(ee t he 35 resahts expect ed of

t hese inventi®née FRlperiothe; HITRSIN, MFtAH CemERqniy: Angd repnyeptionally prpgant 1n
suggests changirbehyldtiom aea@@dnalmb%ﬁa %h‘@ﬁ aﬁbmmms)ﬂdumf réloBdenihe | @AgstE® a

catal yst syst.em based on a m af r hodi u | di um cat a#]y
Furthermore, FFFOS{HIR ahdc ARy, Jastals Pglnﬁ'ﬁoﬁﬁ f’E O H‘%‘éﬁm‘ﬂe pai d
to the rol e ofquifreertend@an be renytlatlsntommm:mr &mﬁxg:pmdmtidnomalshy appae®nt in
5 b | at | ybd

Cungsten =i rBoReCi i b by or: SR e S B oFres: SaETh CheliRe “or POl of
industrial ecprsplerdtoweral welmvbaletrengrsiledfachimcatilgsis ba(rhoxhunlualon@ since
producti ' Qﬁz atceRRRN GOk ﬁl\}e'?sﬁ?liéa'cgbﬂ BF walbr % &tctlglﬁézﬁséos gﬂ’?rég’%tedt Qese

corrosion rret are genera consi der ed ove v rinment al
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conversion reaction or water gas reaction (also abbreviated to WGSR for
Water Gas Shift Reaction): H20 + * H2 + CO2 15 Again in catalysis by
rhodi um al one, patent EP 0 384 6522 O\?lﬂ?@h"l*&*f‘rgpé sel ective, reconmends
removing iron and nickel in order to | eave only the group WVMb netals (M,
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VIb corrosion metals to the carbonylation reaction medium.

20 On the other hand, in catalysis by iridium alone, the problem presented by
the corrosion metals seems to be simpler: their concentration in the reaction
medium must be limited to a few hundred ppm (patent FR 2 750 984) or to a value
below 200 ppm (patent applications WO 00/27785 and WO 00/78700) in order to
limit:

25 - firstly the water gas reaction, as in the case of rhodium,

- and secondly the concentration of iodide ions, which are considered to
poison carbonylation catalyzed by iridium. In fact, these iodide ions, which
originate from different sources, are introduced in part by the salts represented by
the iodides of the corrosion metals. Patent FR 2 750 984 and patent application

30 WO 00/27785 propose that the molar ratio of the iodide ions to the iridium be kept
below 10.

As can be seen from the foregoing, in view of the different influence
(depending on the catalyst system) of both the concentration of corrosion metals
and the concentration of iodide ions in the case of continuous processes for the

35 manufacture of acetic acid by the carbonylation of methanol or one of its



bel ow 200 ppm (patent applications WO 00/27785 and WD 00/ 78700) in order to
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The present invention therefore proposes to modify the catalyst system in a
conventional industrial process for the manufacture of acetic acid, or Monsanto-
type process, catalyzed by rhodium, by at least partial replacement of the rhodium

20  with iridium:

- without stopping the process to effect the change from the catalyst system
comprising rhodium alone to the system comprising rhodium + iridium,

- without profoundly modifying the composition of the reaction medium,
particularly the iodide ions naturally present and the corrosion metals,

25 - without detracting from the stability of the catalyst system,

- while maintaining or improving the carbonylation rate and hence the
productivity of the process,

-and while reducing the manufacturing costs by decreasing the water
content of the reaction medium to afford an energy saving in the distillations.

30 However, other advantages will become more clearly apparent from the
detailed description which follows.

It has become apparent in particular that the catalyst system can be
modified in a particularly smooth manner and without stopping the installation;
this represents a first economic advantage since it makes it possible to avoid

35  completely stopping the installation in order to modify the reaction medium. It has
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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

20  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.

The process of the invention therefore consists in gradually modifying, over

time, the composition of the catalyst system used in a manufacturing process,

25 called the initial process, which is derived from the Monsanto process, i.e. a
process in which acetic acid and/or methyl acetate are manufactured continuously
by the carbonylation of methanol or a carbonylatable derivative of methanol in the
liquid phase under pressure, in the presence of a homogeneous catalyst containing
rhodium.

30 The process of the invention therefore comprises an essential step, hereafter
referred to as the modification phase, during which the catalyst system is modified
by adding an iridium-based compound without stopping the production, i.e.
without stopping the installation, without having to empty it and without having to
wash, clean or condition it in any way in order to effect the change of catalyst

35  system.



characterized in that, during the continuous operation of the installation
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basis of the results obtained during the modification phase, with a view to

improving both the productivity and the kinetics of the process for the manufacture

20  of acetic acid and/or methyl acetate.

Thus, after this modification phase, the continuous manufacture of acetic
acid and/or methyl acetate can be continued while maintaining the composition of
the catalyst system as modified in the modification phase. This new phase will
hereafter be referred to as the stabilization phase.

25 In this phase following the modification phase, the concentrations of
rhodium and iridium in the reaction medium are maintained by adding rhodium
compounds and/or iridium compounds in order to compensate, in the manner
conventional in the art, the losses of catalyst during the continuous manufacturing
operations and particularly losses due to possible entrainments of the catalyst,

30  which are difficult to avoid despite the various recycling operations performed in
an industrial process.

It is common and conventional, in a carbonylation process catalyzed by
rhodium alone (or iridium alone), to maintain or adjust the catalytic activity in the
reaction zone by adding rhodium (or iridium) with greater or lesser frequency.

35 These additions are intended e.g. to keep the concentration of active catalyst
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means of preparing directly injectable catalyst solutions useful in carbonylation

reactions.

20 Preference will generally be given to iridium solubilization procedures
which are compatible with industrial installations used for solubilizing rhodium in
conventional carbonylation processes.

In another variant, the iridium compound can be introduced in the form of a
solid iridium derivative which is solubilized in situ in the reaction medium.

25 In such a case, the iridium derivative is introduced directly into the reactor
and its solubilization and the synthesis of the catalytically active species take place
in the reaction medium in the presence of a halogenated promoter, particularly
methyl iodide, and under carbon monoxide pressure.

Thus, in all cases, the result is a carbonylation reaction catalyzed by a

30  mixture of rhodium and iridium whose concentrations in the reaction medium can
be adjusted at any moment by adding rhodium or iridium or both at once.

As explained previously, the iridium compound can thus be introduced into
the reaction medium in different physical forms.
The introduction can also be performed according to different variants.

35 In a first variant, the more or less frequent additions of rhodium effected in
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rhodium and iridium concentrations in the reaction medium, these two metal
catalysts are introduced simultaneously in the form of a preprepared solution

20  containing them. Such a technique has numerous advantages, especially that of
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
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form, can be effected in different ways, as explained previously, but also at
20  different locations of an installation of the type described above, comprising three
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 L

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
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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 HJORTKJAER 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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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

20 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

25 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
30 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
35 comprising proportions of iridium and platinum, affording the advantages
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20 reaction mixture - after cooling to room temperature and degassing to atmospheric
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1. STANDARD PROCEDURES

25 1.1 Procedure for the synthetic solutions
» Preparation of the catalyst solution

Rhodium iodide, iridium iodide, corrosion metals, 9 g of pure acetic acid
and 3 g of water are introduced into a 100 ml Hastelloy® B2 autoclave. The
autoclave is placed under a CO pressure of 5 bar absolute at room temperature.

30 The temperature is raised to 190°C, which takes about 1 hour, and the mixture is
left to stand for 10 minutes at 190°C under autogenous pressure (10 bar).

» Carbonylation reaction (carried out immediately afterwards)

From a reservoir located above the autoclave, a mixture made up of water,
methyl iodide, methyl acetate, acetic acid and methanol is injected under CO

35 pressure. The composition of the synthetic reaction medium, excluding methanol,
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1.2 Procedure for the industrial reaction medium
» Preparation of the carbonylation reaction medium
20 50 ml samples are taken in leaktight bottles at an analytical sampling point
on an industrial reactor for the carbonylation of methanol under catalysis with
rhodium alone, and are kept in the dark at room temperature. The analytical
sampling point is located on the line joining the reactor - zone I - to the flash zone -
zone II - near the reactor (the sample being taken under leaktight conditions by
25 means of a DOPAK® system). 50 ml of industrial reaction medium are introduced
into a 100 ml Hastelloy® B2 autoclave (i.e. about 56-57 g).

The industrial reaction medium has the following composition: water 14%,
methyl iodide 9%, methyl acetate 2%, rhodium 600 mg/kg, corrosion metals
(naturally present in the industrial reaction medium due to corrosion of the

30 materials constituting the industrial equipment) 5000 mg/kg (iron 1000, nickel
1500, chromium 1000, molybdenum 1500 mg/kg), acetic acid qsp 100%. The
introduction of iridium iodide varies from experiment to experiment.

The autoclave is closed and placed under a CO pressure of 5 bar absolute at
room temperature.

35 The mixture is heated to 190°C under autogenous pressure (10 bar), which
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the influence of increasing additions of iridium from O to 0.8 millimole for a

constant rhodium 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] = 0 are comparative
experiments.
35
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The carbony,akhQ .3 6 to 4000 mg/kg (from 7.5 to 5.5 mol/Lh for Rh/Ir = 50/50 and from
10 to 8 mol/Lh for Rh/Ir = 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
> RW/Ir molar ratio = 100/0; [Rh] = 0.33-0.34 mmol is again a reference series of
comparative experiments because [Ir] =0
» Rb/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 > RW/Ir molar ratio = 30/70; [Rh] ~ 0.10 mmol; [Ir] ~ 0.23 mmol

The following observations are made:
= For Rh/Ir 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



which is constant at 5-6 nol/l.h for Rh/Ir nolar ratios of 100/0.to 70/30
then 20 increases to 7.5 and 10 nol/l.h for Rh/Ir nolar ratio‘su)g
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performed with Rh alone. The conditions and results are collated in
attached Tafdagt it .not x%aué’edaayfiﬁafe&naﬁ &tuhemsfe&hce:@fpeﬂﬁie@ua witt RhAr £10000§ to 4000

orven in 1. 1 FOPRcHian eeRohR spopataaon i [GuMETbSIBRER o) 76, 1 he
concentr at i d00@ng/Kiseetimatidao beet% |fer Rls/hsi: lldﬁ)/@dlz;% €or 70180,1080 ger $6/3000

ng/ kg. Al ndi tions _.and resu e various experinents performed
are collat @HEP%%&N%FCWSWB kbﬁf e experl ments performed with

[CorMet]5=0 are:scslmﬁlli@tdfwhecmmrsymts 35 U2 AUG 2Q 16 2.2.1
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mol ar raggiojr150/50; [Rn] 0.33 to 0.34 mmol; [Ir] = 0.33 mol > Rh/Ir

molar ratio = 30/70; [Rh] = 0.33 to 0.34 mml; (Ir] = 0.8 mol 10 The
foll owi ng conclusions can be drawn fromall these experinents: For Rh/Ir

mol ar rat i o8.100ptiiizeivan JTdhd Andet 5O hith lﬁim’aw&ld&@)l the carbonylation rate
of the system co %SII}% +Ira|ti§,ema|nta| relative, to.t at of the
system conpri si ng&) R CRAPAT fﬁB?rb‘?enf‘ Psenss Afigdingy-

concent r at i ofigddedf methanals({16% ofthel watterneediugn mdlefﬂbﬂmlardgptogeqmel waen 5 and
6 mol /119) - 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 mol/LLh  is obtained for 10% of added methanol;

it decreases very slightly when the amount of added methanol increases to 12 or
15% (6 mol/l.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 RW/Ir molar ratios are adjusted by adding increasing amounts of
iridium:
» RU/Ir = 100/0: comparative experiments (absence of iridium)
30 > Rb/Ir = 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 (Rb/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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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] =

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

30 > RW/Ir 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 Rh/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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i s observed. Qo3 \WatertB1A90F+ RAGHTRLAFRUDDA, Rhtel £ildegym can be added to an

actual industrial reaction me conventi ona cataly ium

al one) without | oS3 Tdere lﬁPed&éﬁFgwgéPVq)d% uegre g%féls.Prqswecﬁ 599%.%{(%19 st
system 1Jhe ceabdiomymatalsosn Itk eintRasiRy @ldais( 6f tigdidmydditHer N k&mrRbAL ai ned
upto an 5 Rh/lr nolar rat. (Rcarb

of [50.0r .i.nproved for Rh/lr. = [ 7
6.5, & ol 1 FaibpnyARpT et 8 inGerliseql i giog R et sidiop SR mpbiaingith £k v 1
'mJI ar rati os (atsencvadmetfl@eposand 30/ 70. 3.3 Influence of the water
concentration and the Rh/Ir ratio 10 The foll owi ng variant of standard
procedure 1.2 is applled For the experlnents |n Which it is necessary, the
wat er concentd Simaltaneous splubilizatiom of x ! DG 8% or 6% by
i ntroducijgg an amgygje flark @%& 'desc%Qxﬂé ls%naﬁéé&%@mﬁlza%nt&erhe&wam the

initial water concentratio
iridium - in the forms of rhodlum 10d1de and 1r1d1um 1od1de - 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 ml 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



initial sanple of industrial reaction mediumof 50 ml; this amount of acetic
15 anhydride is introduced into the 50 m of reaction nediumright at the
start of the experinent, before closure of the autoclave and thefl
.application of a carbon nonoxide pressure of 5 bar. The standard procedure
is then followed. In these 4 series of erinents, the initial conposition
of the reaction nedium in which [CorMet] 5000 ny/ kg, and in practical

terms the cat@lyish soﬁﬁloﬁ%@e@maamec}ﬂodﬁmana n{ldlﬁﬂn Hav® béch {ofalQ-sbthvilideli Mol e,
are kept constant._ (It | d be pointed out that in the 4th serjes -

Experiments 734 t ot Fagere @Iﬁé)oa%lﬁﬁt) Pé@PaFf‘e%EHlCP‘&Fﬁteqw%ﬁﬂM?ﬁ solutioagu el mg 43
n /48 g, so tpgkadsiadoneidies®lo 26004mg ik soT&tﬁ)nqmgeﬁm@m 780d78”7ea§1|d|7t%) of the

experinments are collated in attached Tab 5 > Rh/
1007 0. TR = .9 TSR ARG AP oL GREn R A PigE BTV Pp BEEe e

invention,5 besfdu@petinkne788). used for reference purposes > Rh/fr nolar
ratio = 90/10; [Rh] = 0.33-0.34 mol; [Ir] - 0.04 mol > Rh/Ir nolar ratio
= 80/20; [Rh] = 0.35-0.36 mmol; [Ir] - 0.09 nmmol 30 > Rh/Ir nolar ratio =
70/30; [Rh] = 0.23-0.24 nmmol ; [Ir] - 0.10 mmol i.e. [Rh] + (It] = 0.33-0.44
mol . These various experinments are directly conparabl e because the [Rh] +
[Ir] wvalues are constant in practical terns, particularly for the series in
which Rh/Ir = 100/0 and 70/ 30, where the [Rh] + [Ti] val ues are identical

at 0.33-0.34 mvol. 35 The follow ng overall conclusions can be drawn: t 2ADS
20i 19 A decrease in water content results in a decrease in carbonylation
rate for each series, irrespective of the Rh/Ir nolar ratios between 100/0
‘and 70/ 30. In practical terns, for each water concentration, the
carbonylation rates increase in the followng order: 5 Rh/lr = 100/ 0<_
Rh/Ir = 90/10 < Rh/Ir = 80/20 < Rh/Ir = 70/30 = The reduction in water
concentration from1l4%to 12%or 10%is acconpanied by only a very snal
decrease in the carbonylation rate: Rcarb (Rh/Ir = 70/30, water = 12% =
Rcarb (Rh/h = 100/0, water = 14% . There is no visible (negative) influence
of the presence of 5000 ng/ kg of



10 corrosion netals on the increasing additions of iridium eit hebsigwgrm

" of carbonyl ation rate or in terms of §1tability of the catalyst s

conprising Rh + Jr (absence of netal dep05|t) 4. Si mul t aneous

~sol ubi lization of rhodium and iridi ufi®% 'These Exanpl es descri be the

si mul t aneous solubilization of rhodiumand iridium- in the fornms of
rhodiumiodide and iridiumiodide - under conditions derived fromthe
convent i onal conditions of the type described in the MONSANTO process for

r hodi IEXP ME?W% g%ﬁfﬁ&'.i Dgrmgjrl onsare catalyst Sol U[tl ons whi ch

r " 1 H—t-on f n 2 wo—c-atad
i EhSZEﬁF"CFP'fW’EN [RATION OF.C : ONHETALS it v Srvods arm o d?tT_i_ij_j?lﬁtms
i odi de> PHErE o i g SpRe ¢ a B2
aut oclravessE Tt a&%ﬂ éraﬁ S T At Tt sTal i ng
condifti ong9 Th a:oapatreoce anresemts pl aced p¥r esgur eotat | room t rrpe5 ature
and heat e?l9t o [IPO@atieheAtsPbssur €@ i s : ed & d i ntlai . 105
Pascal (Sgbar) 8&{:@‘@;@3 é‘%ﬂ:t e rgacti qfiy s |cofifd nyed gt 110 ¢

hour s|, de@@ndl @mgihiideNE aRBH t | CUl@Ar  @xpgid mento, aupocl avesoi s coofed and
t he clat al st sadombararm i sbseol | ected dl’le&'b-’El ) order |to Xeeri
absence o9 | ealklemeprpiive; habselhy 1 valq datle ¥k 0Thg 0 i on

is anal yzed for appearance, presence or absence of 30 deposit, and rhodi um
and iridiumconcentrations by atom c absorption spectronetry. The autocl ave
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 catalyst solutions, together with a conparison 35 of the
t heoretical concentrations and the concentrations determ ned by anal ysis of
0 2 AUG 4"M 20 the final solution, prove that the rhodiumand iridium have

been totally solubilized. It is therefore possible to prepare concentrated
catal yst solutions - 950 ng Rh/kg solution and 950 to 2600 ng Ir/kg
solution (Experinents 780, 787 and 785) - or very concentrated catal yst

solutions - 1% by weight of Rh and 1.4% by weight 5 of Ir (Experinment 788).
21 W2AUG



"TABLE 1 EXPERI MENTS W TH SYNTHETI C SQL,
CORROSI ON METALS Experinment no Type of?

experiment deposit m/k rnnol

“Present 0 0,334 0 100 0 5,5 719 Co

mol

TR

Vet al

% nol / |

Cor Met

l{l’l ONS ZERO CO\ICENTRATI

Rh Ir

|0 8 huG 26

.h 606 Corrpar ative
e Present 0 0,337 0 100 0 4,5

610 Conparative Absent 0 0,333 0,037 90 10 5,3 611 Conparative Absent O
0,336 0,084 80 20 6 721 Conparative Absent 0 0,334 0,145 70 30 5 726

0

go%)? EXPERIMEN TS WITH S PNTHETIC S RS a5 25 (3 g‘ 333
TABLELGOW R GF #@&@a%l@'h K %PRE’WMWM@A_J
@I TP o v a el d—iaaia d- 1 1
VETAL B Jetnthe 10 S P e T TR Y PP O e Eﬂb ot
Rcarb| 1l expergxpan. & MMy O lmndinD rmflo% n%a,i r/ Rhmd%OI )
Conpaf at 1 @ Pr ¢ S@mpar 10000 5| 503%19| Compar at1 v@ Prleseat Of 0, 287/
100 0|4, 5719715 |8 et |i \);éﬁsz esen1tg 100 @23¥35(0 1800 6100714 Cofparpti #&
Presept 1080 0, %Epg@t;y‘g 0 T8t 1717 %onpar’dly ve Prsent 2300 [0, 333 0 104 0 &
720 Cpnpafative 4 enb, 335%0dd 1P0 0G335 EXpey | mgnt ¢ Type of Metals
Cor Met_Rnh72or__Rin dompaihar b AbeEnt  ex e nento.sskeposi to nodkg1eenoll nmol  npl %srml ¢
lr/Rh =-10/90 610 Comparative Absent —333-0,037 90 10 5. 3 612 ccC
. eripent n° T Megtal R
i nvent FERISEEh1 Jile/onh m33q,e;i,sp37 ‘jﬂ,kglo |3 SC. mniop il n ,é:ﬁgl ar @béentrﬁfﬁ'g
0, 334[0, 066 90 1ddmparate j& Abkent L O VEN[ T QR3ADFeM032000 Gp333 0, 1637 PU
615 Afc. 616 i nyentoiirgentiofb SAbsent 4000100) 3B5 0336042 93710 |5, 30Expgeriwent| n 'Bype
C¢. ir]ym\ti 000 0,334 0,037 90 10 6
Met al | Cor g@t Rrﬁcz. tg inventigng1 fgggﬁz‘ b 102000 0,333 0,037 90 10 5,3
615 Acc. to inventionn  Absent 4000 0,335 0,042 90 10 53
Experiment n° Type of Metal CorMet Rh Ir Rh Ir Rcarb 10’
experiment deposit mg/kg mmol mmol mol% mol% Ir/Rh = 20/80
611 Comparative Absent 0 0,336 0,084 80 20 6
616 Acc. to inventioy  Absent 100 0,335 0,083 80 20 6
617 Acc. to inventionq  Absent 1000 0,335 0,089 80 20 6
618 Acc. to inventiony  Absent 2000 0,334 0,085 80 20 55
622 IAcc. to invention]  Absent 4000 0,334 0,083 80 20 6
Experiment n° Type of Metal CorMet Rh Ir Rh Ir Rcarb 10"
experiment deposit mg/kg mmol mmol mol% mol% Ir/Rh = 30/70
721 Comparative Absent 0 0,334 0,145 70 30 5
722 Acc. to inventionq  Absent 100 0,335 0,143 70 30 6
723 Acc. to inventionf  Absent 4000 0,333 0,144 70 30 5,5
724 Comparative Absent 0 0,235 0,108 70 30 4
725 Acc. to inventionn  Absent 4000 0,233 0,107 70 30 3,5
Experiment n° Type of Metal CorMet Rh Ir Rh Ir Rcarb 10'
experiment deposit mg/kg mmol mmol mol% mol% Ir/Rh = 50/50
726 Comparative Absent 0 0,334 0,332 50 50 75
727 Acc. to inventiony  Absent 4000 0,333 0,334 50 50 55
728 Comparative Absent 0 0,165 0,166 50 50 3
729 Acc. to inventionp  Absent 4000 0,165 0,166 50 50 3
Experiment n° Type of Metal CorMet Rh Ir Rh Ir Rcarb 10'
experiment deposit mg/kg mmol mmol moi% mol% Ir/Rh = 70/30
599 Comparative Absent 0 0,334 0,801 30 70 10
730 Comparative Absent 0 0,333 0,777 30 70 10,5
731 Acc. to inventiony  Absent 4000 0,333 0,777 30 70 8
732 Comparative Absent 0 0,099 0,233 30 70 3
733 Acc. to inventionn  Absent 4000 0,103 0,233 30 70 2

The carbonylation rates are expressed in mol per liter per hour = mol/l.h



experiment deposit ng/kg mmol mmol nol % nol % 1r/Rh = 20/ 80 61'%“&%%
‘Absent 0 0,336 0,084 80 20 6 616 Acc.® o inventio Absent 100 0,3 0, 083 80
20 6 617 Acc. to inventio Absent 1098 9 §§5 0,089 80 20 6 618 Acc. to
“inventio Absent 2000 0O, 334 0,085 80 BES 622 Acc, to inventio Absent 4000
0,334 0,083 80 20 6 Experinent n Type of Metal CorMet Rh Ir Rh Ir Rcarb 10
experinment deposit ng/ kg mmol mol nol % nol % 1r/Rh = 30/ 70 721 Conparative
Absent_0 Q0 334 0 145 70 30 5 722 Acc. _ta invention Absent 100 O, 335 0, 143
70 30|EXPERIMENTS WoTH ANMNOUS TEHAL REACDIONMEDIUM 1144 70 30 5.5 724

ConpallGR THHZANOAMOF THE AB®UNT OF METHANOL INTRORISCEDO i nventi o Absent 4000
0,233 0,107 70 30 3,5 Experinment n Type of Metal CorMet Rh Ir Rh Jr Rcarb
10' T WegH K TOsiMet MO RATODT |70 MBI 99 I TRARN DG DU[ Ré&bB10°
Conpajrative Absepdimént ), 334 0,|33RK60 [50mirel5 | 7RmolAcic, mbiy | hvenbd 0| Alsént (4000
0, 333 o,ggﬂ 50 gsmpaagvs 728 COnpanggi vie A@%ent 0°0, 1165 ¥ 16p 5@ 50|3 %29 |Acc.
to invenghon AEEIE'1000 3, 165 God66 50550 [3  Experimght h Type of Natal

Cor Met RRosl 1 Ritohfaralve dr b 130" |expes i nenbadeposi b nol kgioemo| nmmol  MD1% nol|%
Ir/Rh = 70/30 599 Conparative Absent 0 0,334 0,801 30 70 10 730
Conparative Absent 0 0,333 0,777 30 70 10,5 731 Acc. to invention Absent
4000 0,333 0,777 30 70 8 732 Conpar athugee fosent 0 0,099 0,233 30 70 3 733
Acc. to invention Absent 4000 0,103 0,233 30 70 2 The carbonyl ation rates

are epEXPERIMENTS WPTH RN INDUSTRIAE'REACTION MEDIUMY R3 AUG 20 TABLE 3-1
EXPE m HMM’IHW%W Whﬂng OPTIMZATION"OF  THE /-\IV?NT
OF VEHHANCE—TNHREDUEED CXPerTentT— 1T rype—or—1v b
10' [ExpehéntieNl vpdtl/ KO M@l [NosimelVIQVT MeEVI MDYT 1N Rh ir Rcarb 10'
experiment deposit mg/kg mmol mmol mol% mol% mol/l.h
581 Comparative Absent 5000 0,329 0 100 0 7
603 Comparative Absent 5000 0,341 0 100 0 7
655 Comparative Absent 5000 0,329 0 100, 0 6,5
656 Acc. to invention]  Absent 5000 0,338 0,037 90 10 7
661 Acc. to invention|  Absent 5000 0,332 0,038 90 10 6,5
657 Acc. to invention]  Absent 5000 0,338 0,085 80 20 6,5
662 Acc. to invention]  Absent 5000 0,333 0,083 80 20 6
664 Acc. to invention|  Absent 5000 0,331 0,143 70 30 6,5
663 Acc. to invention]  Absent 5000 0,339 0,144 70 30 7
659 Acc. to invention]  Absent 5000 0,338 0,336 50 50 7
660 Acc. to invention]  Absent 5000 0,335 0,782 30 70 8,5
(25% 62020Me) Acc. to invention|  Absent 5000 0,333 0,774 30 70 8




583 Conparative 5 5000 0,336 0 100 O 22
7 604 Conparative 12 5000 0,329 0 100 t

0 100 0 6 TABLE 3-2 EXPERI MENTS W

~EXPERI MENTS W TH [ Rn]

= CONSTANT;

CorMet RhIr Rhir Rcarb 10

f

581 Conmparative 10 5000 0329 0 100 O
6,4 605 Conparative 15’

AN,.I|.NDUSTRI AL REACTI ON MED 3)/1(”’3D
E3PARI ABLE Experinment n Type of Metal

vy

experiment deposit ngl kg nmol mmol M1% MOM

nmoVl . | T~y = S R |} | s o>y Ao 7—603Compargt i ve Absent
moV! . NEXPERUTENYS WP H KN NPSTRIAL REACHONMEBII | Lo0o comparglive Ab
oo, {INELUENGE DE T WATER CONCENTRATAON AND THE AR RATID ot nesation
Absent; 50000 31%% 838, 00— o—F57feer—t4 HyeRt-orTABSERt—T5000-0-338
t ) ) at )
0, 085 | BB 20", Somabid Aot 0 | Yot | odbs ENtrm5000 Quys33 0, 0 2 | 664
Ace. 10 vavenidoaparaileS e Mbsdn) 0183831 0,05883 VO 30 6|5 10063 |[ACEO td 1T nventjo
Absen{ 5600 (), RBErae14400%0t 30 712 65D AG®. o iventi #OAbgent 05000 06338
0,336(505¥0 7 SoBs™Ade. A% i hveift i of ASENt | 500 0] 3380, 182 30 70 &3 o2
Ace. 10 E@ventiomhaaseieao0 04333 0,044 BO 70 8| (2b% AcOME 24 $ 4 AUk
2005 TABLE 3-3 AU EXPERIVENTS W TH AN TNDUSTRIAL REACTT ON VEDI UM T NFCUENCE
OF THEEAPATER | CONGENT RATMEMN ANDWTREE RhARh RATI OVExpéri Ment [Type of[ Metteld \at er
Rh | 1 HRA-T+—fpcstpagman. Shoperiem—difoct + Mpl T o . h
700 Chrpapat i oA 8D, B3810 1D0 B | 699eCofpanat i Ve AS 339 0
100 0|6 70898 |Acompadnaddi vaseAbsient 1dl0 D, 332 0| 1@d3d0D 4, 590696 bsent
8 0, 385 D410(AcQ todvenipg7 ar atisve Ab9 5 0,0342|0 P00 (
705 Acc. to inventionf  Absen 6 0,335 0,038 90
Experiment Type of Metal Water Rh ir Rh Ir Rcarb 10'
n° experiment deposit % mmol mmol moi% mol% mol/l.h
707 Acc. to inventionf  Absent 14 0,355 0,088 80 20 6,5
708 Acc. to inventiorq  Absent 12 0,346 0,088 80 20 6
709 Acc. 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 inventionl  Absent 6 0,360 0,086 80 20 4
Experiment Type of Metal Water Rh Ir Rh Ir Rcarb 10'
n° experiment deposit %o mmol mmol mol% mol% mol/l.h
734 IAcc. to invention  Absent 14 0,233 0,100 70 30 75
738 Acc. to inventionl  Absent 12 0,235 0,100 70 30 7
736 Acc. to invention  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 inventiony  Absent 6 0,233 0,101 70 30 4




Experinment Type of Metal

% nmo

% nmo
80 20
i nven
0, 353
Exper
% nmD

I Mo

nol % nol % nol /| .
90 10 7 702 Ace.

h 701

to inventior Absent 14
to inventior Absent 12 0,343 0,038 90 10 6 706 Acc.
‘inventior Absent 10 0,331 0,039 90 10 5 704 Acc.
0,038 90 10 4,3 705 cc.
Exper |

Vater Rh Ir RBglr Rcarb 10
Acc,

no exper

o T4 A A

to

to inventio Absent 8 0, 343
to inventitﬁNJW%ent 6 0,335 0,038 90 10 3,2

30 7,

inventi o Absent 10 0,233 0,102 70 30 5,6 737 Acc.
0,233 0,101 70 30 4,3 739 cc.

nent _Tvpne of Metal Water RPh lr Rh Ilr Rcarb 10 no experi nent deposit

SIMLLE TANEQU, U LIZATIQN FRHGE’UMJWDIRIP’QM renti-or—Absent 14 0. 355 0. 088

TAB'I-EOE EGA ZONDITIONS . . poce q‘;'p"'n”' 88— 80—20—61—769—Ace

lu(wa“;\bb C'U ‘l TTVCTTIL 'ﬂéfil’ﬂl i JIIL .LCU, =0 U, U OoU ZU U ferb’ratJ;é"’\"' tO

| P8 Abseat 109852 8| 086 80 20 P1gem sy ﬂfﬂ”“?ﬁ’id@éﬁ?fﬁ? Absent

076088 805720 715804Acc| t @2¢8nvent i MB2%Absent & 0, 360 (308680 20 4

nent | Typ@4of |Met¥HP4 Warer OR® | r |Rh % Rcarb 30'  na exper| nentd deposit
ol 7400 ND1o#BFDl /| _h 95%¥34 cc. %8 inventPo Ahlsent5 14 0 23300 100 70

5 72938 ASY tg irfdEntio AFPS®nt 12 &°%¥35 0 108 70130 2 736 AcK? to

to i

QRAUR0 TABLE 4-1 SI MULTANEQUS SOL

Ol

to inventior Absent 8
gko Absent 6 0,233 0,101 70 30 4 25
I ZATI ON OF RHODI UM AND | RI DI UM TABLE

OF OPEiiUIl AHNEOUBISOLUBINIZATraN oFrNODRIM Aeirimumci d 9 Trijdi um (Gdi ag Rhodi um
i odi dgagLRe#®HESODTS | "8 hours CO pressure bar Tenpdrature 9 780 15,74 58, 04
0, 228 Q. 32 Odoretibat irididn(]) wifih dotoribitae, |/ theorkyi@! ridathm (Rhafli@ridetetingd 3 p;,,'],gp,,, sjﬁ,ﬁ,, Aer betio . OB
0. 630167 32h 3 RN o bo fMizs 4 ode obo & 130- mLL 4
SI MULTAMECUS S@LUBI|LI Z&F1 ON| OF ReiCDI UM AND | Rl DI UM j:é@ng Iav
Theor gtTTalt—Tridrunrindrumgetermned—Theoret{cal r@@gyégwﬂgwﬂgmm&;ueLCITined
.‘ 787 1742 1680 948 845 Absence of autoclave deposit
Clear yellow-brown solution
785 2624 2560 937 871 Absence of autoclave deposit
Clear yellow-brown solution
768 14892 14040 10324 9421 Absence of autoclave deposit




Exp. N ng/ kg ngl xg ngrkg ng/ kg Appearance of solution after reaction 780
941 875 942 917 C ear yellow brown solution Absence of autocl av%zeéggimg
787 1742 1680 948 845 Cl ear yell ow brown solution Absence of aut ’
‘deposit 785 2624 2560 937 871 d ear yel%@w brown sol uti on Absence of
aut ocl ave deposit Cear yellowbrown solution 788 14892 14040 10324 9421
Absence of autoclave deposit Q AUG 2005 26 CLAIMS 1. Continuous process
for the manufacture of acetic acid andl/loAIM®&t hyl 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
met hanol or al.car beastinwond | psoctss i fomtthe enasfufaesiry a9fo Reatige Acid samdl oremipghylet her
met fyl - hal | desis, bz AGR R durldd hoEofiRIBRSGRR Rl drad thelliaen RRA under
carbon nonoxi de pressure, in the presence of a catal yst system conprising a
rhodi um Based CoBHYgEh BGysiriabprarsss: caligd the mm%gﬁm%d%w@m@nylaém afn t he
presence of amifhahONEAtafRhiRRALRS dethEve EMbehaiol khdsAimethyfbthb rddfigli n the
reaction nediu t he cgr‘rlpom tion of ﬁ‘%lﬁd honog negu&l catal yst. is dified
gradual |y by léag){ﬂlieﬁé’rafﬁet vk Aetaien WosoleTRogsRerus; igiud phasgagd dinder, cafiogi ng ¢ o
cl gi/ m 1, Cﬂalrmﬁh@ﬁﬂé‘pﬂqsisu”re,th inathet fresenod of \r:hmm | yst gstumammprﬁs_iﬁg aaﬁeaium-aci d
and/ or methyl,  acetate is then.caontinue i mai ntal ni ng the
Comosi 1 on’ oFREhaoEgetegls SRy Ao e aromo BBl it B etdtie o6 o o
claim 2, harautrentiatiod dfrwittragreatae ttmanresqualatol b4ts iofthe rénotdon mealindnj thedi um i n
t he reaction ' r | i j r } d iridium
.conpounds or %&Q&oﬁfcga hg%()%gg%(@sé %g%%str?gls nrg&ﬁggdg}ggfcd%qg?@hg?cgé éri zed in
‘that the concieiiymrcompgunsfovepmehodi um and iridiumin the reaction medi um
of acat al yat sol Lt e Ao dRg IS Rl Aluter20f il ThANG [GoRlibgy eans
ut i i ni iu i . .5,
Process ac%:/or a‘EtBreor‘i’g #ctg| %‘%\sa’w?ro I%C%ﬁhé?eé%tﬁ elSi 2k icAntinied svhile

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.

9. Process according to one of claims 1 to 8, characterized in that said

35  additions of iridium compound are effected continuously or batchwise.



additions of iridiumconpound are effected in the formof presolubilized
iridium 25 6. Process according to claim5, characterized i ruqmgﬁtm
procedure used to solubilize the added iridium conpound is conpatible with
the installations and process enpl oyed #{n conventional carbonyl ation
processes. 7. Process according to one of clains 1 to 4, characterized in
that said additions of iridiumconpound are effected in the formof a solid

i8ri gi um 30 dgy.i \éqvxbmswbé&bin' &olsm!atbtpicllldimed7tbr9,f]dhmctbﬂzédlmdﬂ@amdhmelmdidum

. Process according to qne of claimns.,1 to . 7,, characterized in that. sai

Sddi t L ome of SRPCIUIAPED ShomARLEY and gl gvtith 28 rRanGisanty B iHRtPBases of
rhodi um the meditimr hdibeiwdegi 04 aed! 3C etnullt And rbetivesm 091 dAdo@éssmaddor di ng

to one of clains | téo 8, characterized in that said 35 additions of iridium

conpound are rg?ffeg{d}’e& continuously or batchwise. 0 2 AUG 20 27 10. Process
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