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the use of selected iodides to suppress the volatility of water relative to
acetic acid. This invention relates to a separation process and  The use of
lithium iodide as a carbonylation pro- in particular to a process for
recovering acetic acid from  moter is described in EP-A-0144935,
EP-A-0144936, a composition comprising acetic acid and water.  5  EP
0250189 and US-A-5003104. These publications do Acetic acid may be produced
by a variety of proc-  not describe its useto suppressthevolatility ofwater
rel- esses  for example oxidation of hydrocarbons and carb-  ative to
acetic acid. onylation of methanol, dimethyl ether, methyl iodide  US
patent US-A-4733006 describes a rhodium-cat- and/or methyl acetate. It is
often the case that the acetic  alysed carbonylation process in which an
alkali metal acid product from such processes contains water from  10
compound or a germanium (IV) compound is used as a which it is desirable to
separate the acetic acid.  catalyst stabilizer to prevent precipitation of
rhodium cat- Recovery of acetic acid from product compositions  alyst
during separation of carbonylation products under comprising water and
acetic acid is known. Such known  carbon monoxide deficient conditions.
processes may comprise partitioning the composition  The effects of various
salts on the relative volatility into vapour and liquid phases which are
then separated, 15 of acetic acid with respect to water is described by C Y
at least a portion of the acetic acid from the composition  Feng et al in
Taiwan K'ehs'ue (Taiwan Science) vol 23 being recovered in the vapour
phase. However, when a  no. 3-4 p43-5 (1969). Experiments using [err]
composition comprising acetic acid and water is parti-  [err]and sodium
acetate are tioned into vapour and liquid phases, some water will be
described. There is no description of the effect of iodides. present in the
vapour phase with the portion of vapour- 20  Schonfeld et al in Monatshefte
for Chemie 99 (1968) ised acetic acid. The water in the vapour phase
requires  913-917 describedistillation of acetic acid/water/calcium further
separation steps or processes.            chloride mixtures. There is no
description of the use of The problem to be solved therefore, is to provide
an  iodides. improved process for the recovery of acetic acid from a  Thus,
according tothe present invention there is pro- composition comprising
acetic acid and water.  25 vided a process for recovering acetic acid from
a com- European patent application number EP 0134650  position comprising
acetic acid and water by the steps describes a process for separating
acetic acid from a  of (a) subjecting the composition to conditions of
temper- moderately dilute aqueous solution which comprises  ature and
pressure to produce a vapour phase compris- subjecting the acid solution to
an extraction treatment in    ing at least a portion of the acetic acid in
the composition the liquid phase with a high boiling solvent for acetic
acid  3o and a liquid phase comprising the remaining portion of to extract
the acid from the aqeuous solution.    the acetic acid in the composition
and (b) separating the US 3791935 and GB 1294432 relate to distillative
vapour and liquid phases, characterised in that the liquid processes for
the purification of a carboxylic acid stream  phase further comprises, one
or more iodides of the ele- containing a halogen or a halogen-containing
contami-  ments of Group IA or Group IIA of the Periodic Table of nant.
35 the Elements or of hydrogen to suppress the volatility of European
patent application number EP 0161874  the water relative to the acetic
acid. Al describes a process for the production of a carboxylic  The
present invention solves the problem defined acid by carbonylation of an
alcohol, exemplified by the  above by the use of one or more iodides of
Group IA or carbonylation of methanol to acetic acid. EP 0161874  Group IIA
or of hydrogen to suppress the volatility of recognises that water is an
undesirable component of 40 water relative to acetic acid in a process for
the recovery the crude acetic acid and that the more water there is in  of
acetic acid from a composition comprising acetic acid
thisproductsteamthegreaterwillbetheoperatingcosts  and water, which process
comprises partitioning the and required capital investment in the product
recovery-  composition into a vapour phase comprising at least a
purification system. EP 0161874 Al seeks to reduce the  portion of the
acetic acid in the composition and a liquid water content of the crude
acetic acid by decreasing the 45 phase comprising the remaining portion of
the acetic water concentration in the carbonylation reaction  acid in the
composition and separating the phases. Since medium. According to EP
0161874 Al a metal iodide salt    residual water present in the recovered
acetic acid can or an iodide salt of an organic cation is used to stabilize
impose a significant energy burden for subsequent fur- the catalyst and
lithium iodide is said to be preferred. EP  ther separation of the water
and acetic acid and/or limit 0161874 Al does not describe the use of
selected  50 throughput of the process, a reduction in the water con-
iodidesto suppress the volatilityof water relative to acetic    tent of the
separated vapour phase can have a significant acid.
benefit for an acetic acid production process. UK published patent
application GB-A-2146637      The conditions of temperature and pressure
will describes production of carboxylic acids or esters by liq-  depend
upon the presence or absence of other com- uid phase carbonylation of an
alcohol in the presence of 55 pounds in the composition as well as the
relative a rhodium catalyst an alkyl iodide or bromide and water  amounts
of aceticacid and water in the composition. The in which an iodide salt is
added to maintain the iodide  conditions are selected so that the acetic
acid is parti- ion concentration in the carbonylation reaction solution
tioned between the vapour and liquid phases. The tem- at 0.3 mol/l or
higher. GB-A-2146637 does not describe  perature is above the freezing
point of the liquid phase 2   



3                EP 0 506 240 B1                  4 and not so high that
all the composition is vapourised or    in addition to the acetic acid and
water, such composition that undesired breakdown of the composition and/or
its  may comprise methyl iodide and hydrogen iodide carb- components takes
place. Suitably the temperature is in  onylation promoters, involatile
carbonylation catalyst the range [err] preferably in the range [err] to
components such as a Group VIII metal complex (for 200[err]. The pressure
may be subatmospheric, atmos- 5  example a rhodium compound) and unreacted
carbon- pheric or superatmospheric and is selected according to  ylation
reactant. When such a composition is partitioned the temperature and
composition to provide the desired  into vapour and liquid phases, the low
boiling compo- partitioning of acetic acid between the vapour and liquid
nents, such as methyl iodide, some hydrogen iodide and phases. Suitably the
pressure is in the range of 1 x 104  unreacted carbonylation reactants will
predominantly to[err(0.1 bara to 50 bara), preferably 1 x [err]to  10
partition into thevapour phase with at least a portion of 1 x [err]Pa (0.1
bara to 10 bara).                 the acetic acid and some of the water and
the involatile The iodide may be added directly to the liquid phase
carbonylation catalyst components will partition into the and/or added
indirectly by adding it to the composition  liquid phasewith the remaining
portions of the acetic acid prior to partitioning into vapour and liquid
phases. The  and water. The addition of an iodide to the liquid phase
iodide may be added to the composition or liquid phase  15 according to the
process of the present invention, will in a form which is converted into
the iodide in situ in the  therefore reduce the amount of water partitioned
into the composition or the liquid phase for example as the cor-    vapour
phase with the acetic acid so that the vapour responding acetate salt which
is converted to the  phase will contain less water with respect to acetic
acid required iodide by an iodide component present in the  than withoutthe
addition of the iodide. The carbonylation composition or liquid phase.
20 reaction may comprise reacting methanol, methyl iodide, The iodide may
be added as a solid but is preferably  methyl acetate and/or dimethyl ether
with carbon mon- added as  a solution in a solvent compatible with the
liquid  oxide in the liquid phase in a reaction zone in the pres- phase,
for example water and/or acetic acid or any other  ence of a carbonylation
catalyst and at least a finite suitable solvent,
amount of water at a temperature of 50 to 400[err]C and a For the avoidance
of doubt, the elements of Group  25 carbon monoxide pressure of 7 x 103 to
1 x 108 pag (1 lA of the Periodic Table of the Elements are lithium,  to
15000 psig) to produce acetic acid and withdrawing. sodium, potassium,
rubidium, cesium and francium. The  liquid reaction composition from the
reaction zone. elements of Group IIA of the Periodic Table of the Ele-  The
mole ratio of water: acetic acid in the composi- ments are beryllium,
magnesium, calcium, strontium,  ton comprising water and acetic acid
suitably may be barium and radium.                            so about from
0.001:0.999 to 0.9:0.1. Preferably the iodide is hydrogen iodide, calcium
The process of the present invention may be per- iodide, lithium iodide,
potassium iodide and/or sodium  formed as a batch or a continuous process,
preferably iodide. More preferably, the iodide is hydrogen iodide,  as a
continuous process. calcium iodide, lithium iodide and/or potassium iodide.
A  The process of the present invention may be per- most preferred iodide
is hydrogen iodide, calcium iodide 35 formed by subjecting a liquid
composition comprising and/or lithium iodide. Withoutwishingtobebound by
any  acetic acid and water to an elevated temperature and theory it is
believed that iodides having cations with a  pressure and then introducing
it with the iodide (together high charge density are preferred in the
process of the  or separately) into a flash zone from which the vapour
present invention.                                phase and liquid phase
are withdrawn separately. The When the iodide is hydrogen iodide sufficient
water 40 flash zone is a zone at a pressure below the elevated must be
present to reduce the volatility of the hydrogen  pressure and with or
without means for providing heat to iodide so that the liquid phase
comprises an effective  the composition and vapour and liquid phases.
amount of hydrogen iodide. This may be typically about  The use of a flash
zone is particularly applicable 5 weight % water.
when the composition is the liquid reaction composition The amount of
iodide added to the liquid phase  45  of a carbonylation process for the
production of acetic should be an effective amount, sufficient to achieve
the  acid since such carbonylation process will be suitably desired
reduction in volatility of water relative to acetic  performed at elevated
temperature and pressure. The acid and up to the limit of solubility of the
iodide in the  use of a flash zone to recover acetic acid from a liquid
liquid phase. Suitable concentrations of iodide in the liq-  carbonylation
product is described in US patent number uid phase are 0.1 to 50% by
weight, subject to the limit 50 3,845,121. of solubility of the iodide in
the liquid phase.     Thus, according to one embodiment of the present
Other compounds may be present in the composi-    invention there is
provided the use of one or more iodides tion with the acetic acid and
water. These compounds  of Group IA or Group IIA of the Periodic Table of
the Ele- may also be partitioned between the vapour and liquid  ments or of
hydrogen for suppressing the volatility of phases. Thus, for example, if
the composition comprises 55  water relative to acetic acid in a process
for the produc- the carbonylation reaction composition of a process for
ton of acetic acid which comprises: the production of acetic acid by the
carbonylation of methanol, methyl iodide, methyl acetate and/or dimethyl
a) reacting methanol, methyl iodide, methyl acetate ether in the presence
of at least a finite amount of water,  and/or dimethyl ether with carbon
monoxide in the 3  



5                EP 0 506 240 B1                  6 liquid phase in a
reaction zone in the presence of a  comprising one or more separation
stages. The iodides carbonylation catalyst and at least a finite amount of
maybe introduced into the distillation zone together with, water at a
temperature of 50 to 400[err]C and a carbon  or separately from, the
composition. Lower boiling com- monoxide pressure of 7 x [err] to  ponents
of the composition are recovered as a heads 15000 psig) to produce acetic
acid,        5  product stream and higher boiling components are b)
withdrawing liquid reaction composition from the  recovered as a base
product stream. At least a portion reaction zone,
of the acetic acid together with part of the water from the c) introducing
the liquid reaction composition into a  composition may be recovered at a
suitable point above flash zone at a pressure below that of the reaction
the base of the distillation zone optionally as a heads zone with or
without additional heating to produce a  10 product. The amountof water
presentwith the acetic acid liquid phase and a vapour phase comprising a
por-  may be reduced by the addition of the iodide. This may tion of the
acetic acid carbonylation product and  assistin anyfurtherseparation
processtowhichthe ace- water,                                        tic
acid-containing product stream may be subjected. A d) introducing to the
flash zone together with or sep-  fractional distillation zone may be used
for recovery of arately from the liquid reaction composition one or 15
acetic acid when the composition comprising acetic acid more iodides of the
elements of Group [A or Group  and water is the liquid reaction composition
of a carbo- IIA of the Periodic Table of the Elements or of hydro-
nylation process for the production of acetic acid pro- gen, and
vided that the components in the composition such as e) separately removing
from the flash zone the  the carbonylation catalyst are suitably stable in
the dis- vapour phase and the liquid phase.         20 tillation zone. The
invention will now be illustated by reference to The vapour phase may be
subjected to further sep-  the following Examples with reference to the
accompa- aration processes to recover acetic acid product free of  nying
drawings in which Figure 1 represents in schematic unconverted
carbonylation reactant and promoters.    form the apparatus used to collect
vapour/liquid equilib- These other compounds may be recycled to the carbo-
25 rium (VLE) data for various compositions comprising nylation reaction
zone. The liquid phase which com-  acetic acid and water and Figures 2 to
10 represent in prises involatile carbonylation catalyst components, may
graph form vapour/liquid equilibrium graphs for acetic be recycled directly
to the carbonylation reaction zone.  acid-water compositions according to
and not according A suitable carbonylation catalyst comprises a Group Vill
to the present invention. metal compound such as a compound of rhodium, so
The apparatus used to measure the effect of various optionally together
with a suitable promoter such as alkyl    iodides on the relative
volatilities of water and acetic acid iodide or bromide, for example methyl
iodide and option-    is shown schematically in Figure 1. ally an
additional co-promoter such as lithium iodide or  Referring to Figure 1, a
500ml 3 necked round bot- certain classes of imidazolium iodides, alkyl
substituted  tomed flask (1) was provided with a thermometer (2) and
pyridinium iodides and hydroxypyridinium iodides. Suit- 35 an addition port
(3). The centre neck was provided with able carbonylation catalysts are
described in our Euro-  a chimney tray (4) surmounted by a water-cooled
con- pean patent publication EP 0391680 Al, and in US  denser (5). The
chimney tray was provided with a first patent number 4,690,912.
tap (10) to allow return of collected condensation to the Inthis
embodimentofthe present irnventionthe invol-    flask and a second tap (11)
for collecting samples. The atile iodide will be removed from the flash
zone in the 40 flask was provided with a magnetic stirrer (not shown)
liquid phase If the liquid phase is recycled to the reaction  and a heating
mantle (6). zone the iodide compound will also be recycled to the reaction
zone and atleasta portion of the recycled iodide  Example A (Comparative
Example) will be withdrawn with the liquid reaction composition. Thus,
following an initial addition of iodide, the iodide will 45  500g of
glacial acetic acid was charged to the flask, thereafter pass to the flash
zone as part of the liquid car-    tap (10) was opened and tap (11) closed.
The stirrer was bonylation reaction composition. Additional amounts of
started and the composition brought to gentle reflux iodide may be required
from time to time or on a contin-  using the heating mantle. The boiling
point of the com- uous basis to make good any losses from the system.
position was recorded using thermometer (2). After In this embodiment of
the present invention, the 50 about 30 minutes, tap (10) was closed and a
2g sample presence of the iodide reduces the amount of water  was collected
through tap (11). The sample was ana- recovered with the acetic acid in the
vapour phase from  lysed for water content by Karl Fischer analysis An the
flash zone. This will reduce the load on subsequent  amount of water (2g)
equivalent to the weight of sample separation processeswhere acetic acid is
recovered free  removed was added to the flask tap (10) was opened of the
other components in the vapour phase, including  55 and tap (11) dosed. The
composition was allowed to water.
reflux for about 30 minutes before the sampling proce- The process of the
present invention also may be  dure was repeated and a further replacement
aliquot of performed by introducing the composition comprising  water was
added. This procedure was repeated until a acetic acid and water into a
fractional distillation zone  total of 30g ofwater had been added. The
procedure was 4 



7                EP 0 506 240 B1                 8 continued taking 5g
samples to be replaced by 5g aliq-  Exaples 2and 3 uots of water until a
further 50g of water had been added. The water content of the composition
was calculated  Example 1 was repeated using two different concen- after
each addition and checked by analysis approxi-    trations of lithium
iodide added to the initial acetic acid- mately every nine additions. In
this way the composition 5  water composition (12.7 and 9 weight %
respectively) of the vapour phase from an acetic acid-water composi-    and
the results are shown in Figure 6. From the graph it tion with increasing
amounts of water was determined.    is clear that the suppression of water
volatility relative to The results are shown in graph form in Figure 2 as
the  acetic acid increases as the concentration of lithium mole fraction of
water in the vapour and liquid phases.  iodide is increased. This is not an
example according to the present 10 invention as it does not contain an
added iodide.  Examples 4 and 5 Example B (Comparative Example) Example 2
was repeated using equimolar amounts To complete the data for water-acetic
acid composi- 15 of sodium and potassium iodides (14.17 weight % and tions
at high water concentrations Example A was  15.70 weight % respectively).
repeated but using an initial change of 498g water and  The results are
shown in Figure 7 together with the 2g glacial acetic acid instead of an
initial charge of acetic    results from Example 2 and Example A. These
salts acid and with the addition of aliquots of acetic acid to    reduce
the volatility of water relative to acetic acid but replacethesamplestaken.
Thewatercontentwasdeter- 20 not to the same extent as for lithium iodide.
mined in this case by gas chromatography. The sampling and addition was
repeated until 100g of acid had been  Example 6 added in 5g stepsfollowed
by50g in 1Og steps and 125g in 25g steps. The results are also shown in
Figure 3.  Example 2 was repeated using an equimolar From the graph it will
be seen that there is a higher 25 amount of iodide (0.48 moles) added as
calcium iodide proportion of water in the vapour phase than in the liquid
tetrahydrate (17.30 weight %). Acetic anhydride (97.5g phase.
for 87.36g of iodide) was used to remove the water of crystallisation. The
results are shown in Figure 8 Example C (Comparative Example)
together with the results for Examples A and 2. Calcium 30 iodide shows an
effect of similar magnitude to that of lith- Examples A and B were repeated
using 13100 ppm  ium iodide lithium (0.94 moles) added to the starting
composition as lithium acetate. Since this material was used as a  Example
7 hydrated salt, the water of crystallisation was removed by adding an
equivalent amount of acetic anhydride to  35  Example 6 was repeated using
hydrogen iodide the composition and the water content was measured by
(0.24 moles) (53.11 g of 57% aqueous solution added to Karl-Fischer. The
results are shown in Figure S.  446.89g of glacial acetic acid). The
results shown in Fig- This is not an example according to the present  ure
8 show the magnitude of the effect for hydrogen invention because an iodide
was not used.       iodide to be greater than that for lithium iodide. 40
Examples D and E (Comparative Examples)          Examples G. H and I
(Comparative Examples) Example A was repeated using sodium acetate
Example Awas repeated using lithium chloride (4.00 (0.48 moles) and
potassium acetate (0.48 moles). The  weight %) lithium bromide (8.21 weight
%) and calcium results are shown in Figure 4.               45 chloride
(5.25 weight %) respectively and the results are These are not examples
according to the present
showninFigure9.Thesesaltsdonotreducethevolatility invention because an
iodide was not used.        of the water component relative to acetic acid
compared to the base case of acetic acid/water in Example A and Example 1
are not according to the present invention. 50 Examples A and B were
repeated using 13100 ppm  Example J (Comparative Example) lithium added as
lithium iodide (25.0 weight %) to the starting composition. The results are
shown in Figure 5  Example A was repeated using 4-ethyl-N-methyl and show a
significant reduction of the volatility of water  pyridinium iodide (EMPI)
(46.8 weight % in composition) relative to acetic acid over a wide range of
water concen- 55 as follows. trations.
4-ethylpyridine (105.25g) was added to stirred gla- cial acetic acid
(275.20g) over a period of about 15 min- utes. Methyl iodide (134.18g) was
added slowly over about 1 hour. The mixture was then refluxed for 2 days 5



9                EP 0 506 240 B1                  10 at the end of which
analysis by Ion selective electrode  sition from a carbonylation process
for the produc- indicated 22% iodide and the reaction was assumed    tion
of acetic acid. complete. This solution was used in the example. The
results are shown in Figure 10 and do not indicate a  5. The use as claimed
in any one of the preceding reduction in water volatility relative to
acetic acid com     claims in which the iodide comprises hydrogen pared to
Example A.                                  iodide, calcium iodide,lithium
iodide, potassium iodide and/or sodium iodide. Example K (Comparative
Example) 6. The use as claimed in any one of the preceding Example A was
repeated using 4-ethylpyridinium  10    claims in which the iodide is
formed in situ in the iodide (EP) (43.9 weight % in composition) prepared
as  composition or liquid phase. follows. 4-ethylpyridine (101.12g) was
added to stirred glacial acetic add (188.3g) over a period of 15 minutes.
7. The use as claimed in any one of claims 1 to 5 in Hydrogen iodide (21
0.5g of 57 weight % aqueous solu-  which the iodide is added to the
composition prior to tion) was then added slowly over a period of 10
minutes. 15  partitioning into vapour and liquid phases. The solution was
then refluxed for 2 hours at the end of which it was analysed for water and
iodide content. This  8. The use as claimed in any one of the preceding
solution was used in the example. The results did not  claims in which the
composition is partitioned into indicate a reduction in volatlity of water
relative to acetic  vapour and liquid phases at a temperature in the acid
over 15 to 25 weight % water.            20    range 50[err]C to 300[err].
Claims                                            9. The use as claimed in
any one of the preceding claims in which the composition is partitioned
into 1. The use of one or more iodides of Group A or Group  vapour and
liquid phases at a pressure in the range IIAof the Periodic Table of the
Elements or of hydro- 25  1 x [err]a (0.1 bara to 50 bara). gen for
suppressing the volatility of water relative to acetic acid in a process
for the recovery of acetic  10. The use of one or more iodides of Group
lAor Group acid from a composition comprising acetic acid and  IA of the
Periodic Table of the Elements or of hydro- water, which process comprises
partitioning the   gen for suppressing the volatility of water relative to
composition into a vapour phase comprising at least 30  acetic acid in a
process for the production of acetic a portion of the acetic acid in the
composition and a  acid which process comprises: liquid phase comprising
the remaining portion of the acetic acid in the composition and separating
the    a) reacting methanol, methyl iodide, methyl ace- phases.
tateand/ordimethyl etherwith carbon monoxide 35        in the liquid phase
in a reaction zone in the pres- 2. The use as claimed in claim 1 in which
the compo-     ence of a carbonylation catalyst and at least a sition
comprising acetic acid and water is subjected  finite amount of water at a
temperature of 50 to to elevated temperature and pressure and then
400[err]C and a carbon monoxide pressure of 7 x introduced, together with
or separately from the     103 to 1 x [err] Pag (1 to 15000 psig) to
produce iodide, into a flash zone from which the vapour 40   acetic add,
phase and liquid phase are withdrawn separately.     b) withdrawing liquid
reaction composition from the reaction zone, 3. The use as claimed in claim
1 in which the compo-     c) introducing the liquid reaction composition
sition comprising acetic acid and water is introduced  into a flash zone at
a pressure below that of the into a fractional distillation zone comprising
one or 45  reaction zone with or without additional heating more separation
stages, together with, or separately  to produce a vapour phase comprising
a portion from, the iodide; lower boiling components of the    of the
acetic acid carbonylation product and composition are recovered as a head
product          water and a liquid phase, stream from the distillation
zone; higher boiling corn-  d) introducing to the flash zone together with
or ponents of the composition are recovered as a base  50  separately from
the liquid reaction composition, product stream and at least a portion of
the acetic  the one or more iodides of the elements of acid together with
part of the water from the compo-  Group IA or Group IIA of the Periodic
Table of sition is recovered at a point above the base of the  the Elements
or of hydrogen, and distillation zone.                                   e)
separately removing from the flash zone the 55        vapour phase and the
liquid phase. 4. The use as claimed in any one of the preceding claims in
which the composition comprising acetic  11. The use as claimed in claim 10
in which the carbo- acid and water comprises the liquid reaction compo-
nylation catalyst comprises a Group VIII metal com- pound and an alkyl
iodide or bromide promoter. 6  



9                EP 0 506 240 B1                  10 at the end of which
analysis by ion selective electrode  sition from a carbonylation process
for the produc- indicated 22% iodide and the reaction was assumed    tion
of acetic acid. complete. This solution was used in the example. The
results are shown in Figure 10 and do not indicate a  5. The use as claimed
in any one of the preceding reduction in water volatility relative to
acetic acid com-    claims in which the iodide comprises hydrogen pared to
Example A.                                  iodide, calcium iodidelithium
iodide, potassium iodide and/or sodium iodide. Example K (Comparative
Example) 6. The use as claimed in any one of the preceding Example A was
repeated using 4-ethylpyridinium  10    claims in which the iodide is
formed in situ in the iodide (EPI) (43.9 weight % in composition) prepared
as  composition or liquid phase. follows. 4-ethylpyridine (101.12g) was
added to stirred glacial acetic acid (188.3g) over a period of 15 minutes.
7. The use as claimed in any one of claims 1 to 5 in Hydrogen iodide (21
0.5g of 57 weight % aqueous solu-  which the iodide is added to the
composition prior to tion) was then added slowly over a period of 10
minutes. 15    partitioning into vapour and liquid phases. The solution was
then refluxed for 2 hours at the end of which it was analysed for water and
iodide content. This  8. The use as claimed in any one of the preceding
solution was used in the example. The results did not  claims in which the
composition is partitioned into indicate a reduction in volatility of water
relative to acetic  vapour and liquid phases at a temperature in the acid
over 15 to 25 weight % water.            20    range 50C to 300C. Claims
9. The use as claimed in any one of the preceding claims in which the
composition is partitioned into 1. The use of one or more iodides of Group
IA or Group  vapour and liquid phases at a pressure in the range IIAof the
Periodic Table of the Elements or of hydro- 25 [err](0.1 bara to 50 bara).
gen for suppressing the volatility of water relative to acetic acid in a
process for the recovery of acetic  10. The use of one or more iodides of
Group IA or Group acid from a composition comprising acetic acid and  IIA
of the Periodic Table of the Elements or of hydro- water, which process
comprises partitioning the   gen for suppressing the volatility of water
relative to composition into a vapour phase comprising at least 30  acetic
acid in a process for the production of acetic a portion of the acetic acid
in the composition and a  acid which process comprises: liquid phase
comprising the remaining portion of the acetic acid in the composition and
separating the    a) reacting methanol, methyl iodide, methyl ace- phases.
tate and/or dimethyl ether with carbon monoxide 35        in the liquid
phase in a reaction zone in the pres- 2. The use as claimed in claim 1 in
which the compo-     ence of a carbonylation catalyst and at least a sition
comprising acetic acid and water is subjected  finite amount of water at a
temperature of 50 to to elevated temperature and pressure and then
400C and a carbon monoxide pressure of 7 x introduced, together with or
separately from the     103 to 1 x 108 Pag (1 to 15000 psig) to produce
iodide, into a flash zone from which the vapour 40   acetic acid, phase and
liquid phase are withdrawn separately.     b) withdrawing liquid reaction
composition from the reaction zone, 3. The use as claimed in claim 1 in
which the compo-     c) introducing the liquid reaction composition sition
comprising acetic acid and water is introduced  into a flash zone at a
pressure below that of the into a fractional distillation zone comprising
one or 45  reaction zone with or without additional heating more separation
stages, together with, or separately  to produce a vapour phase comprising
a portion from, the iodide; lower boiling components of the    of the
acetic acid carbonylation product and composition are recovered as a head
product          water and a liquid phase, stream from the distillation
zone; higher boiling com-  d) introducing to the flash zone together with
or ponents of the composition are recovered as a base  50  separately from
the liquid reaction composition, product stream and at least a portion of
the acetic  the one or more iodides of the elements of acid together with
part of the water from the compo-  Group IA or Group IIA of the Periodic
Table of sition is recovered at a point above the base of the  the Elements
or of hydrogen, and distillation zone.                                   e)
separately removing from the flash zone the 55        vapour phase and the
liquid phase. 4. The use as claimed in any one of the preceding claims in
which the composition comprising acetic  11. The use as claimed in claim 10
in which the carbo- acid and water comprises the liquid reaction compo-
nylation catalyst comprises a Group VIII metal com- pound and an alkyl
iodide or bromide promoter. 6 *  C   L  M   S 



11               EP0506240B1                      12 12. The use as claimed
in claims 10 or 11 in which the  4. Die Verwendung gema13 irgendeinem der
vorste- carbonylation catalyst additionally comprises a co-  henden
Ansproche, bei welcher die Essigsaure und promoter.
Wasser enthaltende Zusammensetzung die FRas- sigreaktion-Zusammensetzung
aus einem Carbo- 13. The use as daimed in claim 12 in which the co-pro- 5
nylierungsverfahren  fOr die  Herstellung  von moter is lithium iodide.
Essigsaure enthalt. 14. The use as claimed in any one of claims 10 to 13 in
5. Die Verwendung gemaB irgendeinem der vorste- which the iodide comprises
hydrogen iodide, cal-  henden AnsprOche, bei welcher das lodid lodwas- cium
iodide, lithium Iodide, potassium iodide and/or io    serstolf,
Calciumiodid, Uthiumiodid, Kaliumiodid sodium iodide.
undloder Natriumiodid umfaBt. 15. The use as claimed in any one of claims 1
to 10 in  6. Die Verwendung gemaB irgendeinem der vorste- which the mole
ratio of water:acetic acid in the corn-  henden Ansprkche, bei welcher das
lodid in der position comprising water and acetic acid is from  is
Zusammensetzung oder der FlOssigphase in situ 0.001:0.999 to 0.9:0.1.
gebildet wird. 16. The use as claimed in any one of claims 11 to 14 in  7.
Die Verwendung gemaB irgendeinem der Anspro- which the mole ratio of
water:acetic acid in the liquid  che 1 bis5, beiwelcherdas
lodidzuderZusammen- reaction composition is from 0.001:0.999 to 0.9:0.1. 20
setzung vor der Unterteilung in Dampf- und Flossigphase zugesetzt wird.
Patenntansprflche a  Die Verwendung gemalB irgendeinem der vorste- 1. Die
Verwendung von einem oder mehreren lodiden    henden Anspr~che, bel welcher
die Zusammenset- derGruppe lAoderder Gruppe IlAdes Periodischen  25  zung
in Dampf- und FlOssigphase bei einer Systems der Elemente oder von
Wasserstoff zur     Temperatur im Bereich von 500C bis3000C unterteilt
UnterdrOckung der Flachtigkeit von Wasser bezOg-  wird. lich von Essigsaure
in einem Verfahren fOrdie ROck- gewinnung   von   Essigsaure   aus   einer
9. Die Verwendung gemaB irgendeinem der vorste- Zusammensetzung, enthaltend
Essigsaure und  30    henden AnsprOche, bei welcher die Zusammenset-
Wasser, welches Verfahren das Unterteilen der     zung in Dampf- und
FlOssigphase bei einem Druck Zusammensetzung in eine Dampfphase, enthaltend
im Bereich von 1 x 104 bis 5 x 106 Pa (0,1 bar bis zumrindest einen Teil
der Essigsaure in der Zusam-  50 bar) unterteilt ist mensetung, und in eine
Flossigphase, enthaltend den restlichen Teil der Essigsaure in der Zusam-
35 10. Die Verwendung von einem oder mehreren lodiden mensetzung, und das
Trennen der Phasen, umfaBt.   der Gruppe IA oder Gruppe IIA des
Periodischen Systems der Elements oder von Wasserstoff zur 2. Die
Verwendunggemll3 Anspruch 1, beiwelcherdie     Unterdrocdwng der
FlOchtigksit von Wasser bezag- Essigsaure und Wasser enthaltende Zusammen-
lich von Essigsaure in einem Verfahren for die Her- setzung einer erh6hten
Temperatur und Druck 40    stellung von Essigsaure, welches Verfahren
umfal3t: unterworfen wird und dann, zusammen mit oder getrennt von dem
lodid, in sine Entspannungszone     (a) Das Umsetzen von Methanol,
Methyliodid, eingefihrt wird, aus webcher die Dampfphase und
Methylacetat und/oder Dimethylether mit Koh- die FlOssigphase getrennt
abgezogen werden.          lenmonoaid in der FlOssigphase in siner Reak- 45
tionszone    in    Gegenwart    eines 3. Die Verwendung gemaB Anspruch 1,
in welcher die       Carbonylierungskatalysators und bei zumin- Essigsaure
und Wasser enthaktende Zusammen-          dest einer begrenzten Menge an
Wasser bei. setzung in sine Fraktionierdestillationszone, enthal-  einer
Temperatur von 50 bis 400C und einem tend sine oder mehrere Trennstufen,
eingeffhrt       Kohlenmonoxid-Druck von 7 x 103 bis 1 x 108 wird, zusammen
mit, oder getrennt von, dem lodid; so  Pag (1 bis 15 000 psig) zur
Herstellung von niedrigersiedende Komponenten der Zusammen-
Essigsaure, setzung als Kbpfprodukt-Strom aus der Destillati-    (b) das
Abziehen der flassigen Reakbonszu- onszone  gewonnen  werden;
hohersiedende            sammensetzung aus der Reaktionszone, Komponenten
der Zusammensetzung als ein              (c) das Einfahren der flOssigen
Reaktionszu- Bodenprodukt-Strom  gewonnen  werden, und  5s
sammensetzung in eine Entspannungszonebei zumindest ein Teil der Essigsaure
zusammen mit       einem Druck unterhalb desienigen der Reakti- einemTeil
des Wassers aus der Zusammensetzung        onszone mit oder ohne
zusatzlichem Erhitzen an einem Punkt oberhalb des Bodens der Destilla-
zur Herstellung einer Dampfphase, enthaltend tionszone gewonnen wird. Ill
11   Ll 11111111111111111   



13               EP 0 506 240 B1                 14 einen Teil des
Essigsaure-Carbonyliorungspro-  l'eau est soumise a une temp6rature et une
pression dukts und Wasser und eine Flflssigphase,     elevees et oensulte
introduite, conjointement avec (d) das EinfOhren in die Entspannungszone,
ou separement de I'iodure, dans une zone de zusammen mit oder getrennit von
der flossigen  d6tente instantanee de laquelle sont d6chargees
Reaktionszusammensetzung, des einen oder 5   separ6ment la phase vapeur et
la phase liqiide von mehreren lodiden der Elements der Gruppe IA oder der
Gruppe IIA des Periodischen   3. Utihisation suivant la revendication 1,
dans laquelle Systems der Elements, odor von Wasserstoff,  la composition
comprenant de l'acide acetique et de und
l'eau est introduite dans une zone de distillation frac- (e) das getrennte
Entlernen der Dampfphase  1O    tionnee comprenant un ou plusieurs etages
de und der Flfssigphase aus der Enlspannungs-   separation, conjointement
avec, ou separement de, zone.
Iiodure; les constituants A plus bas point dtbullition de la composition
sont recusillis sous forms d'un 11. Die Verwendung gemaB Anspruch 10, beo
welcher   courant de produits de tOte provenant de la zone de der
Carbonylierungskatalysator eine Gruppe VIII- 15    distillation ; les
constituants A plus haut point d'ebul- Metaliverbindung und einen
Alkyliodid- oder -bro-  lition de la composition sont recueillis sous forms
mid-Promotor enthilL                             d'un courant de produits
de base et au moins une partlie de Pacide acetique conjointement avec une
12. Die Verwendung gemaB Anspruch 10 oder 11, bei   partle de I'eau de la
composition est recueillie A un welche der Carbonylierungskatalysator
zusltzlich 2m  point situe au-dessus de la base de la zone de dis- einen
Co-Promotor enthalt.                      tillation. 13. Die Verwendung
gemaB Anspruch 12, be! welcher  4. Utilisation suivant lune quelconque des
revendica- der Co-Promotor Uthiumiodid ist.                tions
pr6cedentes, dans laquelle la composition 25    comprenant de l'acide
acetique et de l'eau consists 14. Die Verwendung gema1B irgendeinern der
Anspro-  en la composition r6actionnelle liquids provenant che 10 bis 13,
bei welcherdas lodid lodwasserstoff,  d'un procede de carbonylation pour la
production Calciumiodid, Uthiumiodid, Kaliumiodid und/oder  dacide
ac6tique. Natriumiodid umfaSt. so 5. Utilisation suivant I'une quelconque
des revendica- 15. Die Verwendung gemaB irgendeinem der AnsprO-
tionsprecodentes, dans laquelle liodure consists en che 1 bis 10, bei
welcherdas Molverhaltnis von Was-  lodure drydrogbne, iodure de calcium,
lodure de ser: Essigsaure in der Wasser und Esseisaure    lithium, iodurede
potassium et/ou lodurede sodium. enthaltenden Zusammensetzung im Bereich
von 0,001 0,999 bis 0,9: 0,1 liegt.          3S  6. Utilisation suivant
Pune quelconque des revendica- tons prec6dentes, dans laquelle l'iodure est
form6 16. Die Verwendung gemaB irgendeinem der Anspro-    in situ dans la
composition ou phase liquids. che 11 bis 14. bei welcher dos Molverhaltnis
von Wasser: Essigsaure in der flossigen Reaktionszu-  7. Utilisation
suivant l'une quelconque des revendica- sammensetzung im Bereich von 0,001:
0,999 bis 40    tions 1 A5, dans laquelle l'iodure est ajoute Ala com- 0,9:
0,l liegt.                                  position avant le partage en
une phase vapeur et une phase liquids. Revendilcatlons 8. Utilisation
suivant Pune quelconque des revendica- 1. Utlisation d'un ou plusieurs
iodures du Groups IA  45    tions precedentes, dans laquelle la composition
est ou du Groups IIA du Tableau P6riodique des Ele-  partagee en une phase
vapeur et une phase liquido ments ou diodure d'hydrogene pour supprimer la
a une temperature comprise dans lintervalle de volatilite de l'eau par
rapport a I'acide acetique dans  50C A 300C. unproc6d6 pour separer l'acide
ac6tiqued'unecom- position comprenant de l'acide acetique et de I'eau, so
9. Utilisation suivant l'une quelconque des revendica- proc6de qui comprend
le partage de la composition  tions pr6cedentes, dans laquelle la
composition set en une phase vapeur comprenant au mons une par-  partag6e
une phase vapour et une phase liquids tie de l'acide ac6tique present dans
la composition  sous une pression comprise dans lintervalle de 1 x et une
phase liquide comprenant la partie restante  104 a 5 x 108 Pa (0,1 bar A 50
bars en valeur abso- de I'acide acetique present dans la composition, et S5
lue). Ia separation des phases. 10. Utilisation d'un ou plusieurs iodures
du Groupe IA 2. Utilisation suivant la revendication 1, dans laquelle  ou
du Groups IIA du Tableau P6riodique des Ele- la composltion comprenant de
l'acide acetique et de  ments ou diodure d'hydrogbne pour supprimer la 8
I 11111 Ill~ liii iii 111111 R   S * C L M S*4  
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rapport A I'acide actique dans  eau:acide acetique de la composition
reactionnelle. un proc6dd de production d'acide acetique, proc~d6  liquids
est compris dans l'intervalle de 0,001:0,999 qui comprend:
A 09-.0,1. a) la r6action de mthanol, diodure de mthyle, 5 d'acetats de
methyle et/ou d'ther dim6thylique avec le monoxyde de carbono on phase
liquide dans une zone r6actionnelle on pr6sence d'un catalyseur de
carbonylation et d'au moins une quantit finie d'eau A une temperature de 50
A  10 400C et sous une pression de monoxyde de carbons de 7 x 103 & 1 x 108
Pa au manometre (1 A 15 000 psig) pour produire de l'acide ace- tique, b)
le dechargementde la composition r6action- 15 nelle liquido de la zone de
reaction, c) I'introduction de la composition r6actionnelle liquids dans
une zone de dclente instantanee A une pression inferieure A cells de la
zone r6ac- tionnelle avec ou sans un chauffage suppl6- 20 mentaire pour
produire une phase vapeur comprenant une parie du produit de carbony-
lation consistant en acide acetique et de I'eau et une phase liquids, d)
lintroduction dans la zone de d6tents Instan- 25 tanee, conjointement avec,
ou s~par6ment de, la composition reactionnelle liquids, du ou des iodures
des 6lements du Groups IA ou du Groups IIA du Tableau P6riodique des E1l-
ments ou de Iiodure d'hydrogbne, et   30 e) I'vacuation, separement, de la
zone de d6tente instantan6e de la phase vapeur et de la phase liquids. 11.
Wtilisation suivant la revendication 10, dans laquelle 36 le catalyseur de
carbonylation comprend un corn- pos6d'un m6tal du Groups VI II et un
promoteur con- sistant en un iodure ou bromure dalkyle. 12. Utilisation
suivant la revendication 10 ou 11, dans 40 laquelle Is
catalyseurdecarbonylation oomprend en outre un copromoteur. 13. Utlisation
suivant la revendication 12, dans laquelle le copromoteur est I'iodure de
lithium.   45 14. Utilisation suivant l'une queboonque des revendica- tions
10 a 13, dans laquelle l'iodurs consists on iodure d'hydrogene, iodure de
calcium, iodure de lithium, iodure de potassium etlou iodure de sodium. 5o
15. Utilisation suivant l'uns quelconque des revendica- tions 1 A 10, dans
laquelle Is rapport molaire eau-acide acetique dans la composition
comprenant de I'eau et de l'acide acdtique est compris dans 55 I'intbrvalle
de 0,001:0,999 A 0,9:0,1. 16. Utilisation suivant l'une quesbonque des
revendica- tions 11 A 14, dans laquells Is rapport molairs 9 ~ ~ ~ ~
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