
EP 0 384 652 B1 Description The present invention relates to a process for
preparing a carboxylic acid having (n + 1) carbon atoms (e.g. acetic acid
where (n = 1)) from an alcohol having n carbon atoms (e.g. methanol) by
liquid phase carbonylation 5   in the presence of a rhodium catalyst and an
iodide promoter. The preparation of acetic acid by the rhodium catalysed,
iodide promoted carbonylatlon of methanol at elevated temperature and
pressure is a well known process which is operated industrially. This
particular re- action is an example of a genus of carbonylation reactions
in which any alcohol having n carbon atoms can be transformed into a
carboxylic acid having (n + 1) carbon atoms by reaction with carbon
monoxide. Such reac- 10  tions are described further in for example GB
1233121 and Applied Industrial Catalysis, Vol 1 275-296 (1983). Acetic acid
is itself a well known valuable commodity chemical. On an industrial scale,
the carbonylation of methanol to acetic acid is carried out under steady
state con- ditions by continuously feeding methanol, carbon monoxide,
catalyst, iodide promoter and recycled material to a carbonylation reactor
whilst at the same time continuously withdrawing an acetic acid containing
product 15  stream. Under typical steady state conditions the carbonylation
reaction is carried out in the presence of a standing quantity of 14-15%
water to ensure good reaction rates (see EP 55618 and Ind. Eng. Chem. Prod.
Res. Dev.16 281-285 (1977)). The other main components in the reactor at
steady state are acetic acid, methyl iodide and methyl acetate produced by
the rapid esterification of methanol to acetic acid under the operating
conditions. 20     It is known from EP 55618 and EP 161874 that a problem
with such a process is that the rhodium catalyst tends to precipitate in
those parts of the plant where the carbon monoxide overpressure is
relatively low or in situations where the level of standing water in the
reactor Is less than the norm. This latter phenomenon causes a decrease in
reactor productivity, if the process Is operated with lower levels of
water. EP 161874 discloses thatthis problem can be overcome bythe use ofa
catalyststabilisersuch as a soluble 25   metal iodide or quaternary iodide
salt. Especially suitable salts are the alkali metal iodides (e.g. lithium
iodide) since these are the most soluble in the reaction medium. For low
standing quantities of water, e.g. 1-4% by weight, 10-20% by weight of the
iodide salt has been found particularly beneficial. It has also been found
that productivities at low water levels are improved further if the reactor
Is operated under conditions such that, at steady state, the reactor
contains 2-5% by weight methyl acetate. This is higher than conventionally
used in 30  industrially operated plants. Whilst the suggestion described
above provides a way of obtaining higher acetic acid productivity from a
reactor operating with low standing water levels it is obviously desirable
to increase productivity further if pos- sible. This is particularly true
since, even in the presence of a catalyst stabiliser, the productivity is
still de- pendent to a certain extent upon the level of water. Thus, In
view of the above, the problem to be solved is to 35  improve acetic acid
productivity from a reactor operating at low water levels with a catalyst
stabiliser. One solution to this problem, described In EP 0250189, Is to
add at least 4 psig of hydrogen gas to the carbonylation reactor.
Anothersolution which has now been discovered Is to add effective amounts
of a Group VIB metal costabiliser. According to the present invention there
is provided a liquid-phase process for preparing a carboxylic acid 40
having (n + 1) carbon atoms by reaction of carbon monoxide with an alcohol
having n carbon atoms in the pres- ence of a rhodium catalyst at elevated
temperature and pressure which process comprises feeding the alcohol and/or
an esterof the alcohol and the carboxylic acid togetherwith carbon monoxide
to a carbonylation reactor and removing the carboxylic acid from the
carbonylation reactor characterised in that the carbonylation reactor
contains during the course of the process a liquid reaction medium
comprising: 45     (a) at least a finite quantity of water, (b) a catalyst
stabiliser selected from iodide salts which are soluble in the reaction
medium at the temper- ature of the reaction, (c) a Group VIB metal
costabiliser, (d) the iodide derivative of the alcohol, 50     (e) the
ester of the carboxylic acid and the alcohol, (f) a rhodium catalyst, and 



(g) the carboxylic acid. The invention solves the problem defined above by
employing a Group VIB metal costabiliser to enhance the rate of acetic acid
production. Whilst not wishing to be bound by any theory, preliminary
evidence from 55  infrared spectroscopy suggests that the presence of the
Group VIB metal costabiliser increases the concen- tration of catalytically
active rhodium species [err] in the carbonylation reactor relative to other
less re- active or inactive forms. The process which comprises the present
invention can be applied to the conversion of any alcohol having 2    EP 0
384 652 B1 n carbon atoms into any carboxylic acid having (n + 1) carbon
atoms. The process is especially suitable, how- ever, when an alcohol
having from one to six carbon atoms is to be carbonylated. Preferably, the
process is employed to convert either methanol to acetic acid or ethanol to
propionic acid with the former of these being 5   the most preferred.
Whilst, for the rest of the description, the invention will be discussed in
terms of the me- thanol to acetic acid process, it will be appreciated that
all statements are applicable to other alcohol feedstocks with the
appropriate obvious modifications. As regards the rhodium catalyst, it is
now well known that initially any rhodium source, including the metal
itself, salts, complexes etc, can be introduced into the carbonylation
reactor. This is because, underthe reaction 10  conditions, all such
sources are converted into a common catalytically active species. It is
believed that this species is the anion [err] Whilst the process can be
operated at a carbon monoxide partial pressures as low as 1 atmosphere, a
preferred range of partial pressures for industrial operation is from 2 to
100, most preferably 5 to 20 atmos- pheres. The process is preferably
carried out at a temperature in the range 70 to [err] most preferably 140
15     to [err] The process of the present invention is suitably operated
by (a) continuously feeding methanol, methyl acetate or mixtures thereof to
a carbonylation reactortogetherwith recycle streams, carbon monoxide and
op- tionally hydrogen and (b) continuously withdrawing an acetic acid
containing product stream. During such con- tinuous operation the reactor
is maintained at a steady state composition In which the primary components
in 20  the liquid phase are methyl acetate, methyl iodide, hydrogen iodide,
acetic acid, water, rhodium, catalyst sta- biliser and Group VIB metal
costabiliser. Secondary components, e.g. side products etc may also be
present in small amounts. Preferably the steady state composition of the
liquid phase is such that the primary com- ponents, excluding acetic acid,
which together with impurities and the secondary components constitute the
balance of the liquid phase, fall within the following broad and preferred
ranges:- 25 Broad                Preferred Wt%                    Wt% 30
Water                            0.1 - 15                 0.5 - 5 Methyl
Acetate                   0.1 - 6                    1 - 6 Methyl Iodide
5 - 20                  10 - 16 Rhodium (ppm)                    100 - 1000
250 - 750 35          Catalyst Stabiliser                2 - 20
10 - 20 (as LiI) 40 Group VIB Costabiliser            0 - 10,000
1 - 5000 (as Mo(CO)6) (ppm) 45      The catalyst stabiliser, as is
indicated in EP 161874, can be any metal iodide or quaternary ammonium
iodide salt. Preferred examples of the metal iodide salts are the alkali
and alkaline earth metals including li- thium iodide, sodium iodide,
potassium iodide, caesium iodide, magnesium iodide and calcium iodide. Such
iodide salts are preferred because they have reasonable solubility in the
reaction medium. It is believed that 



in the case of the alkali and alkaline earth metal iodides the nature of
the cation is relatively unimportant and 50  that it is the presence of
solubilised iodide ion in the reaction medium that causes the improvement.
That being the case, the most preferred metal iodide is lithium iodide
which has the greatest solubility in the reaction me- dium. The metal
iodide salt can be introduced directly into the carbonylation reactor.
Alternatively the iodide salt can be generated in situ since underthe
operating conditions ofthe carbonylation reactora wide range of metal 55
salts will react with methyl iodide to general the metal iodide. Preferred
metal salts which can be used in this way are the [err] carboxylate salts
eg the acetate or propionate salts. Soluble quaternary ammonium or
phosphonium iodides can be used as alternatives to the metal iodides. These
iodides can also be either added directly or generated in situ. Typical
quaternary ammonium iodides are those where the cation has been obtained by
quaternisation of a tertiary amine, pyridine, pyrolidine, imi- 3    EP 0
384 652 B1 dazole or other heterocyclic nitrogen containing compound. The
Group VIB metal costabilisers can be any of the metals designated as being
in Group VIB of the Per- iodic Table as defined in Cotton and Wilkinson
"Advanced Inorganic Chemistry", 3rd Edition, ie chromium, mo- 5    lybdenum
and tungsten most preferably molybdenum and tungsten. Whilst these metals
can be added to the reaction medium in anyform, it is preferred to use a
low valent salt, such as molybdenum, chromium ortungsten acetate or iodide,
or a carbonyl complex such as (err) and the like. The behaviour of the
Group VIB metals in further increasing acetic acid productivity is
surprising and not a phenomenon apparently shared by all other transition
metals. A case in point Is iron, the effect of which is 10  to actually
reduce reactor productivity. This discovery is particularly important
because on an industrial plant corrosion leads to a build up of iron,
molybdenum, tungsten, chromium and nickel salts in the reactor. It would
appear that this build up of such metal salts has previously been viewed as
detrimental, presumably because of the presence of the iron. Thus,
previously, methods have been developed to remove all corrosion metals from
the reaction medium (e.g. US 4628041 and EP 265146). It is now however
apparent that there is no need 15  to remove chromium, molybdenum and
tungsten from the reaction medium. Hence, in an embodimentofthe present
invention, there is provided a processfortreating process streams, arising
in the manufacture of acetic acid from methanol, which process streams
contain rhodium and typical corrosion metal salts characterised in that the
process comprises selectively removing all the corrosion metals from the
process stream with the exception of chromium, molybdenum or tungsten
salts. 20      Selective removal of for example iron from a process stream
containing rhodium, iron, chromium, molyb- denum and tungsten can be
achieved by the use of selective ion exchange resins, electrodialysis,
selective precipitation and the like. The process defined by the embodiment
is of course also applicable to process streams which arise during the
carbonylation of any n carbon atom alcohol to (n + 1) carbon atom
carboxylic acid. 25      The invention is now illustrated by the following
Examples. Example 1 - Use of Molybdenum Carbonyl as Costabiliser A 150 ml
Hastelloy autoclave was charged with AcOH (32.2g), MeOAc (17.7g), [err]
(2.95g), Mel (28.1g), 30   [err] (8.609g), and a solution containing [err]
aq.HI (57% solution, 1.45g) and AcOH (4.0g). The autoclave was sealed,
purged with N2 (3 x 40barg), pressurised with N2 (3 barg) and heated to
[err] and allowed to stabilisefor25 minutes. Tothe autoclave was injected
35 [err] in AcOH (5.84g) under a pressure of CO. The CO was continually fed
via a pressure regulating valve such that the autoclave pressure remained
constant at about 36 barg. CO was fed from a ballast vessel and the
pressure was measured using 35  a transducer reading to 0.1 bar. The gas
uptake rate at a position corresponding to a solution composition of MeOAc
5% w/w and [err] (2% w/w) was measured as 7.6 mol/1h). Comparative
Experiment A- No Group VI B Metal Present 40      A 150 ml Hastelloy
autoclave was charged with AcOH (38.2g), MeOAc (17.769), [err] (3.56g), Mel
(27.9g) 



and(err). The autoclave was sealed, purged and heated to [err] as described
in Example 1. The catalyst solution [err] in AcOH (5.84g) was injected into
the autoclave using an overpres- sure of CO which was again fed to the
autoclave on demand via a back pressure regulator from a reservoir vessel.
The gas uptake rate at a position corresponding to a solution composition
of MeOAc (5% w/w) and [err] 45  (2% w/w) was measured as 5.9 mol/1h.
Comparative Experiment B - Effect of Iron A 150 ml Hastelloy autoclave was
charged with AcOH (32.2g), MeOAc (17.7g), [err] (2.2g), Mel (27.9g), 50
[err] (8.6g) and a solution containing basic iron acetate (1.3g), aqueous
HI (57% solution 3.2g) and AcOH (3.0g). The autoclave was sealed, purged
and heated to 185C as described in Example 1. The catalyst solution [err]
(5.85g) was injected Into the autoclave using an overpressure of CO. The
gas uptake rate at a position corresponding to a solution composition of
MeOAc (5% w/w) and [err] (2% w/w) was measured as 1.9 mol/1h. This Example
shows that not all corrosion metals have a beneficial effect 55  on
reaction rate. Example 2 - Use of Chromium Acetate as Costabiliser A 150 ml
Hastelloy autoclave was charged with AcOH (32.2g), MeOAc (17.66g), [err]
(3.1g), Mel (27.9g), 4    EP 0 384 652 B1 [err] (8.6g) and a solution of
chromium acetate (1.51g), aqueous HI (57% solution, 1.1g) and AcOH (4.0g).
The autoclave was sealed, purged and heated to [err] as described in
Example 1. The catalyst solution [err] (0.069) In AcOH (5.84g) was injected
into the autoclave using an overpressure of CO. The gas 5   uptake rate at
the position corresponding to a solution composition of MeOAc (5% w/w) and
[err] (2% w/w) was measured as 6.5 mol/1h. Example 3 - Use of Tungsten
Carbonyl as Costabiliser 10     The autoclave was charged with AcOH
(32.2g), MeOAc (17.7g), [err] (2.85g), Mel (27.9g), [err] (8.6g) and a
solution of [err] aqueous HI (57% solution, 1.4g) and AcOH (4.0g). The
autoclave was sealed, purged and heated to [err] as described in Example 1.
The catalyst solution [err] in AcOH (5.84g) was injected into the autoclave
using an overpressure of CO. The gas uptake rate at the pos- ition
corresponding to a solution composition of MeOAc (5% w/w) and [err] (2%
w/w) was measured as 9.2 15  mol/1h. Example 4 - Use of Chromium Carbonyl
as Costabiliser The autoclave was charged with AcOH (32.2g), MeOAc (17.7g),
[err] (2.85g), Mel (27.9g) [err] 20  (8.6g) and a solution of [err]
(0.55g), aqueous HI (57% solution, 1.1g) and AcOH (4.0g). The autoclave was
sealed, purged and heated to [err] as described in Example 1. The catalyst
solution [err] (0.061g), in AcOH (5.84g) was injected into the autoclave
using an overpressure of CO. The gas uptake rate at the position
corresponding to a solution composition of MeOAc (5% w/w) and [err] (2%
w/w) was measured as 7.1 mol/1h. 25 Example 5 - Use of Molybdenum Carbonyl
as Costabiliser A solution of [err] in AcOH (31.5g) was heated for 24 hours
at [err] in a sealed Schlenck tube. The resultant solution was cooled and
transferred to an autoclave containing AcOH (4.8g), MeOAc (17.6g), [err] 30
(2.9g), Mel (27.9g), [err] (8.61g). The autoclave was sealed, purged and
heated to [err] as described in Example 1. The catalyst solution
[err](0.061g), in AcOH (5.84g) was injected into the autoclave using an
overpressure of CO. The gas uptake rate at the position corresponding to a
solution composition of MeOAc (5% w/w) and [err] (2% w/w) was measured as
8.1 mol/1h. 35  Example 6 - Use of Molybdenum Carbonyl as Costabiliser A
150 ml Hastelloy autoclave was charged with AcOH (32.2g), MeOAc (17.6g),
[err] (3.5g), Mel (28.5g), [err] (8.6g) and [err] (0.82g). The autoclave
was sealed, purged and heated to [err] as descri- bed in Example 1. The
catalyst solution [err] (0.06g) in AcOH (5.84g) was injected into the
autoclave 



40  using an overpressure of CO. The gas uptake rate at the position
corresponding to a solution composition of MeOAc (5% w/w) and [err] (2%
w/w) was measured as 8.5 mol/1h. Example 7 - Use of Molybdenum Carbonyl as
Costabiliser 45      A 150 ml Hastelloy autoclave was charged with AcOH
(36.2g), MeOAc (17.65g), [err] (3.55g), Mel (29.1g), [err](8.6g) and [err]
(1.64g). The autoclave was sealed, purged and heated to [err] as descri-
bed in Example 1. The catalyst solution [err] (0.06g) In AcOH (5.84g) was
injected into the autoclave using an overpressure of CO. The gas uptake
rate at the position corresponding to a solution composition of MeOAc (5%
w/w) and [err] (2% w/w) was measured as 7.9 mol/1 h. 50 Example 8 - Use of
Molybdenum Carbonyl as Costabiliser The autoclave was charged with AcOH
(36.2g), MeOAc (17.65g), [err] (3.5g), Mel (27.88g), [err] (8.6g) and
[err]. The autoclave was sealed, purged and heated to [err] as described in
Example 55   1. The catalyst solution [err] (0.06g), in AcOH (5.84g) was
Injected into the autoclave using an over- pressure of CO. The gas uptake
rate at the position corresponding to a solution composition of MeOAc (5%
w/w)  was measured as 7.1 mol/1h. 5    EP 0 384 652 B1 Example 9 - Use of
Molybdenum Carbonyl as Costabiliser The autoclave was charged with AcOH
(36.2g), MeOAc (17.68g), [err] (3.53g), Mel (28.0g), [err] 5   (8.6g) and a
[err] The autoclave was sealed, purged and heated to 1850C as described in
Ex- ample 1. The catalyst solution [err] (0.06g), in [err] (5.84g) was
injected into the autoclave using an overpressure of CO. The gas uptake
rate at the position corresponding to a solution composition of MeOAc (5%
w/w) and [err] (2% w/w) was measured as 6.6 mol/1h. 10   Example 10 - Use
of Molybdenum Acetate as Costabiliser The autoclave was charged with AcOH
(32.2g), MeOAc (1 7.64g), [err] (2.95g), Mel (28.0g), [err] (8.606 g), and
a solution of molybdenum acetate (0.67g), a.q. HI (57% solution 1.41g) and
AcOH (4.0g). The autoclave was sealed, purged with N2 and heated to [err]
as in Example 1. The catalyst solution [err] 15  (0.06g) in AcOH (5.84g)
was injected into the autoclave using an overpressure of CO. The gas uptake
rate at the position corresponding to a solution composition of MeOAc (5%
w/w) and H20 (2% w/w) was measured as 7.6 mo/1h. Comparative Tests - Use of
Vanadium Acetoacetonate 20 The autoclave was charged with AcOH (36.2g),
MeOAc (17.66g), [err] (3.55g), Mel (28.0g)[err] (8.60g), and
V(acac)2(1.1g). The autoclave was sealed, heated to [err] as in Example 1.
The catalystsolution [err] (0.061 g) in AcOH (5.84g) was injected into the
autoclave using an overpressure of CO. The gas uptake rate measured at a
solution composition of MeOAc (5% w/w) and H20 (2% w/w) was measured as 5.9
25   mol/1h. Claims 30  1. A liquid-phase process for preparing a
carboxylic acid having (n + 1) carbon atoms by reaction of carbon monoxide
with an alcohol having n carbon atoms in the presence of a rhodium catalyst
at elevated tem- perature and pressure which process comprises feeding the
alcohol and/or an ester of the alcohol and the carboxylic acid togetherwith
carbon monoxide to a carbonylation reactor and removing the carboxylic acid
from the carbonylation reactor characterised in that the carbonylation
reactor contains during the 35      course of the process a liquid reaction
medium comprising: (a) at least a finite quantity of water, (b) a catalyst
stabiliser selected from iodide salts which are soluble in the reaction
medium at the tem- perature of the reaction, (c) a Group VIB metal
costabiliser, 



40        (d) the iodide derivative of the alcohol, (e) the ester of the
carboxylic acid and the alcohol, (f) a rhodium catalyst, and (g) the
carboxylic acid. 45  2. A liquid-phase process as claimed in claim 1
characterised in that the carboxylic acid is acetic acid and the alcohol is
methanol. 3.  A liquid-phase process as claimed in claim 2 characterised in
that the level of water is 0.5 to 5% of the total weight of the reactor
contents. 4. Aliquid-phase process as claimed in claim 3 characterised in
that the level of methyl acetate in the reactor is 1 to 6% of the total
weight of the reactor contents. 5. A liqiud-phase process as claimed in
claim 4 characterised in that the catalyst stabiliser is an alkali metal
iodide. 55 6. Aliquid-phase process as claimed in claim 5 characterised in
thatthe Group VIB metal costabiliseris either a molybdenum or tungsten
costabliser. 7. A liquid-phase process as claimed in claim 6 characterised
in that the Group VIB metal costabiliser is a 6    EP 0 384 652 B1
S Example 9 - Use of Molybdenum Carbonyl as Costabiliser The autoclave was
charged with AcOH (36.2g), MeOAc (17.68g), [err] (3.53g), Mel (28.0g),
[err] 5   (8.6g) and a [err] (0.14g). The autoclave was sealed, purged and
heated to 185C as described in Ex- ample 1. The catalyst solution [err]
(0.06g), In AcOH (5.84g) was injected Into the autoclave using an
overpressure of CO. The gas uptake rate at the position corresponding to a
solution composition of MeOAc (5% w/w) and [err] (2% w/w) was measured as
8.6 mol/1h. 10  Example 10 - Use of Molybdenum Acetate as Costabiliser The
autoclave was charged with AcOH (32.2g), MeOAc (17.64g), [err] (2.95g), Mel
(28.0g), [err] (8.606g), and a solution of molybdenum acetate (0.67g), a.q.
HI (57% solution 1.41g) and AcOH (4.0g). The autoclave was sealed, purged
with N2 and heated to [err] as In Example 1. The catalyst solution [err] 15
(0.06g) in AcOH (5.84g) was injected into the autoclave using an
overpressure of CO. The gas uptake rate at the position corresponding to a
solution composition of MeOAc (5% w/w) and [err] (2% w/w) was measured as
7.6 mol/1h. Comparative Tests - Use of Vanadium Acetoacetonate 20 The
autoclave was charged with AcOH (36.2g), MeOAc (17.66g), [err] (3.55g), Mel
(28.0g), [err] (8.60g), and V(acac)2 (1.1g). The autoclave was sealed,
heated to [err] as In Example 1. The catalyst solution [err] (0.061g) in
AcOH (5.84g) was injected into the autoclave using an overpressure of CO.
The gas uptake rate measured at a solution composition of MeOAc (5% w/w)
and H20 (2% w/w) was measured as 5.9 25   mol/1 h. Claims 30  1. A
liquid-phase process for preparing a carboxylic acid having (n + 1) carbon
atoms by reaction of carbon monoxide with an alcohol having n carbon atoms
in the presence of a rhodium catalyst at elevated tem- perature and
pressure which process comprises feeding the alcohol and/or an ester of the
alcohol and the carboxylic acid togetherwith carbon monoxide to a
carbonylation reactor and removing the carboxylic acid from the
carbonylation reactor characterised in that the carbonylation reactor
contains during the 35      course of the process a liquid reaction medium
comprising: (a) at least a finite quantity of water, (b) a catalyst
stabiliser selected from iodide salts which are soluble in the reaction
medium at the tem- perature of the reaction, 



(c) a Group VIB metal costabiliser, 40        (d) the iodide derivative of
the alcohol, (e) the ester of the carboxylic acid and the alcohol, (f) a
rhodium catalyst, and (g) the carboxylic acid. 45  2. A liquid-phase
process as claimed in claim 1 characterised in that the carboxylic acid is
acetic acid and the alcohol is methanol. 3. A liquid-phase process as
claimed in claim 2 characterised in that the level of water is 0.5 to 5% of
the total weight of the reactor contents. 4. Aliquid-phase process as
claimed in claim 3 characterised in that the level of methyl acetate in the
reactor is 1 to 6% of the total weight of the reactor contents. 5. A
liqiud-phase process as claimed in claim 4 characterised in that the
catalyst stabiliser is an alkali metal iodide. 55 6. Aliquid-phase process
as claimed in claim 5 characterised in thatthe Group VIB metal
costabiliseris either a molybdenum or tungsten costabliser. 7. A
liquid-phase process as claimed in claim 6 characterised in that the Group
VIB metal costabiliser is a 6    EP 0 384 652 B1 low valent molybdenum or
tungsten salt or a molybdenum or tungsten carbonyl. 5   Patentansprfiche 1.
Flulssigphasen-Verfahren zur Herstellung einer Carbonsaure mit (n + 1)
Kohlenstoffatomen durch Reek- tion von Kohlenmonoxid mit einem Alkohol mit
n Kohlenstoffatomen In Gegenwart eines Rhodiumkatalysators bel
erh8htbrTemperatur und Druck, welches des Einspeisen des Alkohols und/oder
10      eines Esters des Alkohols und der Carbonsaure, zusammen mit
Kohlenmonoxid, in einen Carbonylie- rungsreaktor, und des Entfernen
derCarbonsaure aus dem Carbonyllerungsreaktor, umfarlt, dadurch go-
kennzelchnet, daf der Carbonylierungsreaktor wahrend des Ablaufs des
Verfahrens ein flOssiges Re- aktlonsmedlum enthilt, umfassend: (a)
zumindest eine begrenzte Menge an Wasser, 15        (b) einen
Katalysator-Stabllisator, ausgewAhit aus lodidsalzen, die in dem
Reaktlonsmedium bei der Reaktionstemperatur loslich sind, (c) einen
Metall-Costabilisator der Gruppe VIB, (d) das lodid-Derivat des Alkohols,
(a) den Ester der CarbonsAure und des Alkohols, 20        (f) einen
Rhodiumkatalysator und (g) die Carbonsaure. 2.  Flulssigphasen-Verfahren
nach Anspruch 1, dadu rch gokennzelchnet, daft die Carbonsaure Essigsaure
und der Alkohol Methanol ist. 25 3.  Flussigphasen-Verfahren nach Anspruch
2, dadurch gekennzelchnet, dael die Menge des Wassers 0,5 bis 5 % des
Gesamtgewichts der Reaktorinhalta betragt. 4. Flflssigphasen-Verfahren
nachAnspruch 3, dadurch gekennzelchnot, dafl die Menge des Methylacetats in
dem Reaktor I bis 8 % des Gesamtgewichts der Reaktorinhalta betragt. 30 5.
FlUssigphasen-Verfahren nach Anspruch 4, dadurch gekennzelchnet, daft der
Katalysator-Stabilisator ein Alkalimetalliodid ist. 6.
Flussigphasen-Verfahren nach Anspruch 5, dadurch gokennzelchnet, daft der
Metall-Costablllsatorder 35      Gruppe VIB entweder ein Molybdin- oder ein
Wolfram-Costabilisator ist. 



7. Fliissigphasen-Verfahren nach Anspruch 6, dadurch gekennzelchnet, dae
der Metall-Costabilisator der Gruppe VIB ain niedrlgwertiges Molybdan- oder
Wolframsalz oder ein Molybdan- oder Wolframcarbonyl ist. 40 Revendlcatlons
1. Procede en phase liquide pour la preparation d'un acide carboxylique
ayant (n + 1) atomes de carbone 45      par r6action d'oxyde de carbona
avec un alcool ayant n atomes de carbons en presence d'un catalyseur au
rhodium A tbmperature et sous pression elev6es, proodA qui comprend
l'introduction de l'alcool et/ou d'un esterde l'alocol etde I'acide
carboxylique conjolntementavecde l'oxyde de carbone dans un reacteur de
carbonylation, et I'evacuation de l'acide carboxylique du reacteur de
carbonylation, caract6rise en ce que le reacteurde carbonylation contient,
au cours de la mise en oeuvre du procede, un milieu reactionnel 50
liquida comprenant: (a) au moins une quantite definie d'eau, (b) un
stabilisant de catalyseur choisi entre des lodures qui sont solubles dans
Is milieu reactionnel A la temperature de la r6action, (c) un costabilisant
contenant un metal du Groupa VIB, 55        (d) I'iodure deriv6 de
l'alcool, (e) I'estbr de l'acide carboxylique et de l'alcool, (0 un
catalyseur au rhodium, et (g) I'acide carboxylique. 7    EP O 384 652 S1
I!II11111  11 11 Il  11 1111 2. Proc6d6 en phase liquids suivant la
revendication 1, caracterise en co quo l'acide carboxylique est l'acide
acetique et l'alcool eat le methanol. 6   3.  Proced6 en phase liquids
suivant la revendication 2, caracterise en ce que la quantite d'eau va de
0,5 a 5 % du poids total du contenu du reacteur. 4.  Proc6deen phase
liquids suivantla revendication 3, caract6ris6en ce que la
quantited'acetate de methyle dans le r6acteur est comprise dans
l'intervalle de I a 6 % du poids total du contenu du reacteur. 10  5.
Proo~d6 en phase liquid. suivant la revendication 4, caracterise en ce qua
le stabilisant de catalyseur est un iodure de metal alcalin. 6. Prochde en
phase liquid. suivant la revendication 5, caractrise en ce quo le
costabilisant contenant un m6tal du Groupe VIB est un costabilisant
consistant en molybdbne ou tungstbne. 15 7. Procede en phase liquids
suivant la revendication 6, caracteris6 en ce quo le costabilisant
contonant un metal du Groupe VIB est un sel de molybdbne ou de tungstene de
valence faible ou un derive carbonyle de molybdbne ou de tungstbne. 20 25
30 35 40 45 50 55 8    


