
EP 0361 785 B1 Description The present invention relates to a process for
removing iodine or iodide impurities from the products of carbonylation
processes. In particular the present invention relates to the removal of
iodine or iodide 5  impurities from carboxylic acid or carboxylic acid
anhydrides prepared by the rhodium catalysed car- bonylation of alcohols,
olefins or esters. The use of rhodium/iodide catalysts to effect the
carbonylation of alcohols (eg methanol to acetic acid), olefins (eg
ethylene to propionic acid) and esters (eg, methyl acetate to acetic
anhydride) is well known. It is also known that the carboxylic acid or
carboxylic acid anhydride products tend to retain iodide, in the forms 10
of iodine or soluble iodides, which must be subsequently removed. A number
of methods have been developed to effect iodide removal and some are
operated commercially on plant using carbonylation technology. US 4029553
describes a distillation process for generating high purity acetic acid
containing less than 20 parts per billion iodide. A different approach is
described in US 3772156 which discloses a two column distillation process
in which the crude acetic acid is 15  contacted with an alkali or alkaline
earth metal compound either alone or in combination with hypo- phosphorus
acid. Finally US 3709795 discloses a process for removing halide impurities
from acetic acid which involves the use of a strong inorganic oxidising
agent such as potassium permanganate. Whilst effective, this latter process
is not easy to carry out commercially. Other approaches of interest include
the use of a silver ion-exchange resin (EP 196173) and the use of 20  a
peracid (DE 3612504) US 4664753 discloses a particularly effective method
of removing iodine and soluble iodide impurities from the products of
carbonylation processes. This patent describes contacting the product with
a mixture of (a) an alkyl or aryl phosphine or a heterocyclic aromatic
nitrogen compound and (b) a metal selected from copper, silver, zinc or
cadmium. 25     A problem arises with the approach described in US 4664753
in that when such a two component system is employed there is a possibility
of contaminating the carbonylation product with the first of the above
mentioned components. Hence the problem to be solved is the prevention of
such contamination whilst maintaining an efficient scavenging system.
Accordingly, the present invention provides a process for removing iodine
or soluble iodide impurities 30  from a carboxylic acid or carboxylic acid
anhydride, the carboxylic acid or carboxylic acid anhydride having been
produced by a carbonylation process, which process comprises step (a)
treating impure carboxylic acid or carboxylic acid anhydride containing
iodine or soluble iodide impurities with an unsupported scavenger at a
temperature of between [err] and step (b) thereafter separating the treated
carboxylic acid or carboxylic acid anhydride from the scavenger
characterised in that the scavenger 35  consists of a silver salt in the
absence of a trialkyl phosphine, a triaryl phosphine and a heterocyclic
aromatic nitrogen compound. The invention solves the problem by selecting
from US 4664753 a metal (silver) which is more effective without a
phosphine or heterocyclic aromatic nitrogen compound. This is unexpected
because US 4664753 suggests (see Examples 1 and 3) that a phosphine is
needed in order to obtain a product of high purity. 40     The silver salt
can be any one which will react with iodide to generate insoluble silver
iodide. Preferably, the salt should be soluble in the carboxylic acid or
carboxylic acid anhydride. It is most preferred, if possible to use a
silver salt having an anion corresponding to the carboxylic acid being
treated. Thus for acetic acid, silver acetate is most preferred whilst for
propionic acid silver propionate should be used. 45    It is also possible
to use suspensions of silver salts if the silver salt is insoluble or
sparingly soluble in the liquid medium being purified. In these cases, it
is preferred that the suspension is finely divided. The process of the
present invention, is particularly suitable for treating carboxylic acids
or carboxylic 



acid anhydrides having up to 300 ppm iodine or soluble iodide impurities.
The silver is recovered from the process as silver iodide which can either
be disposed of or treated to regenerate the appropriate silver salt. 50
The scavenger and the carboxylic acid or carboxylic acid anhydride are kept
in contact until substantially all the iodine or iodide is scavenged. For a
process operating under a preferred temperature in the range 80 to [err] a
suitable contact time is one in the range 10 to 100 minutes. The mixture
may be stirred or otherwise agitated if desired. Typically the process of
the present invention is able to reduce the level of iodine or soluble
iodide impurities to levels in the order of less than 100 parts per
billion, preferably to less 55  than 20 parts per billion. The process of
the present invention is particularly suitable for use in purifying (a)
acetic acid produced by rhodium/iodide catalysed methanol carbonylation,
(b) propionic acid produced by rhodium/iodide catalysed ethylene
carbonylation and (c) acetic anhydride produced by rhodium/iodide catalysed
car- 2    EP 0 361 785 B1 bonylation of methyl acetate. However, the
process is equally applicable to kettles for processes using carboxylic
acids and carboxylic acid anhydride feedstocks in conjunction with iodide
sensitive catalysts (e.g. vinyl acetate monomer production). The invention
will now be illustrated by reference to the following Examples. Batch
Reactions - General Method A 500 ml three necked round bottomed flask was
equipped with a Eurotherm controlled heating mantle, a thermo-couple
pocket, two wide bore taps - one connected to a Liebig condenser and the
other to a 10  stillhead condenser and receiver. The flask was charged with
450 ml of the impure acetic acid (iodide level as determined by neutron
activation analysis), the prerequisite amount of scavenger and a few
antibumping granules. Both the condenser and the distillation apparatus
were purged with nitrogen. With the tap open to the condenser only, the
apparatus was brought to a gentle reflux (simmer). After 1 hour the second
tap was opened and the first closed. The reflux was increased to rapid
distillation of the 15 treated acetic acid. The experiment was terminated
when 90% of the acetic acid had been collected. The distilled acetic acid
was analysed for total iodide content (by neutron activation analysis).
Examples 1 and A to C 20    Compare a silver acetate salt with copper (II)
acetate and two scavenger systems according to US 4664753. Examples A to C
do not constitute part of the invention. The results (Table 1) show the
unexpected superiority of silver acetate in the absence of a phosphine.
TABLE 1 25 Example              Scavenger               % w/w  Initial
Iodide Final Iodide % Removal Scavenger   (ppb)      (ppb) 1    Silver
Acetate                     0.03           991    50[err] 2        95 30
A    Silver Acetate + Triphenylphosphine  0.03 of each  662    653 [err] 40
0 B    Copper (II) Acetate                0.03           991    850  100
0 C    Copper (II) Acetate + Triphenylphosphine 0.03 of each    1380    800
[err] 47  42 35  Claims 1. A process for removing iodine or soluble iodide
impurities from a carboxylic acid or carboxylic acid anhydride, the
carboxylic acid or carboxylic acid anhydride having been produced by a
carbonylation 40     process, which process comprises step (a) treating
impure carboxylic acid or carboxylic acid anhydride containing iodine or
soluble iodide impurities with an unsupported scavenger at a temperature of



between 20 and 250  and (b) thereafter separating the treated carboxylic
acid or carboxylic acid anhydride from the scavenger characterized in that
the scavenger consists of a silver salt in the absence of a trialkyl
phosphine, a triaryl phosphine and a heterocyclic aromatic nitrogen
compound. 45 2. A process as claimed in claim 1 wherein the silver salt has
an anion corresponding to the carboxylic acid or carboxylic acid anhydride.
3. A process as claimed in claim 1 wherein the silver salt is silver
acetate. 50  4. A process as claimed in any one of claims 1 to 3 wherein
the impure carboxylic acid or carboxylic acid anhydride contains up to 300
parts per million by weight in total of iodine and soluble iodide
impurities. 5. A process as claimed in claim 4 wherein the treated
carboxylic acid or carboxylic acid anhydride 55     contains less than 100
parts per billion by weight in total of iodine and soluble iodide
impurities. 6. A process as claimed in any one of claims 1 to 5 wherein the
carboxylic acid or carboxylic acid anhydride is chosen from the group
consisting of acetic acid, propionic acid and acetic anhydride. 3
bonylation of methyl acetate. However, the process is equally applicable to
kettles for processes using carboxylic acids and carboxylic acid anhydride
feedstocks in conjunction with iodide sensitive catalysts (e.g. vinyl
acetate monomer production). The invention will now be illustrated by
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ml three necked round bottomed flask was equipped with a Eurotherm
controlled heating mantle, a thermocouple pocket, two wide bore taps - one
connected to a Liebig condenser and the other to a 70 stillhead condenser
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(iodide level as determined by neutron activation analysis), the
prerequisite amount of scavenger and a few antibumping granules. Both the
condenser and the distillation apparatus were purged with nitrogen. With
the tap open to the condenser only, the apparatus was brought to a gentle
reflux (simmer). After 1 hour the second tap was opened and the first
closed. The reflux was increased to rapid distillation of the 15 treated
acetic acid. The experiment was terminated when 90% of the acetic acid had
been collected. The distilled acetic acid was analysed for total iodide
content (by neutron activation analysis). Examples 1 and A to C 20
Compare a silver acetate salt with copper (II) acetate and two scavenger
systems according to US 4664753. Examples A to C do not constitute part of
the invention. The results (Table 1) show the unexpected superiority of
silver acetate in the absence of a phosphine. TABLE 1 25 Example
Scavenger                % w/w  Initial Iodide Final Iodide % Removal
Scavenger   (ppb)       (ppb) 1    Silver Acetate                      0.03
991    50 [err] 2         95 30      A    Silver Acetate +
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Claims 1. A process for removing iodine or soluble iodide impurities from a
carboxylic acid or carboxylic acid anhydride, the carboxylic acid or
carboxylic acid anhydride having been produced by a carbonylation process,
which process comprises step (a) treating impure carboxylic acid or
carboxylic acid anhydride 



containing iodine or soluble iodide impurities with an unsupported
scavenger at a temperature of between [err] and (b) thereafter separating
the treated carboxylic acid or carboxylic acid anhydride from the scavenger
characterized in that the scavenger consists of a silver salt in the
absence of a trialkyl phosphine, a triaryl phosphine and a heterocyclic
aromatic nitrogen compound. 5  2. A process as claimed in claim 1 wherein
the silver salt has an anion corresponding to the carboxylic acid or
carboxylic acid anhydride. 3. A process as claimed in claim 1 wherein the
silver salt is silver acetate. 50 4. A process as claimed in any one of
claims 1 to 3 wherein the impure carboxylic acid or carboxylic acid
anhydride contains up to 300 parts per million by weight in total of iodine
and soluble iodide impurities. 5. A process as claimed in claim 4 wherein
the treated carboxylic acid or carboxylic acid anhydride 55     contains
less than 100 parts per billion by weight in total of iodine and soluble
iodide impurities. 6. A process as claimed in any one of claims 1 to 5
wherein the carboxylic acid or carboxylic acid anhydride is chosen from the
group consisting of acetic acid, propionic acid and acetic anhydride. 3
EP 0 361 785 B1 7. A process as claimed in claim 1 wherein the step (a) is
carried out at a temperature in the range 80 - [err] 8.  A process as
claimed in claim 1 wherein the impure carboxylic acid or carboxylic acid
anhydride is 5      treated with an unsupported scavenger for a period of
time in the range from 10 to 100 minutes. PatentansprUche 1. Verfahren zur
Entfemung von lod oder loslichen lodidverunreinigungen aus einer
Carbonsaure oder 10     einem Carbonsmureanhydrid, wobei die Carbonsaure
odor das Carbonsaureanhydrid durch ein Carbo- nylierungsverfahren
hergestellt worden sind, welches Verfahren die Stufen (a) des Behandeins
von lod oder l6sliche lodidverunreinigunrgen enthaltender unreiner
Carbonsaure oder Carbonsaureanhydrid mit einem tragerlosen Reiniger bei
einer Temperatur von zwischen 20- und 250, C und (b) des anschlielenden
Abtrennens der behandelten Carbonsaure oder des Carbonsaureanhydrids von
dem is     Reiniger umfa~t, dadurch gekennzelchnet, daB der Reiniger aus
elnem Silbersalz in Abwesenheit eines Trialkylphosphins, eines
Triarylphosphins und einer heterocyclischen aromatischen Stickstoff-
Verbindung, besteht. 2. Verfahren nach Anspruch 1, dadurch gekennzelchnet,
daB das Silbersalz ein Anion, entsprechend 20     der Carbonsaure oder des
Carbonsgureanhydrids, enthalt. 3. Verfahren nach Anspruch 1, dadurch
gekennzelchnet, daB das Silbersalz Silberacetat ist. 4. Verfahren nach
elnem der AnsprOche 1 bis 3, dadurch gekennzelohnet, daB die unreine
Carbonsaure 25     oder das Carbonsaureanhydrid bis zu 300 Gewichtsteile
pro Million insgesamt an lod und loslichen lodidverunreinigungen enthalt.
5. Verfahren nach Anspruch 4, dadurch gekennzeoichnet, daB die behandelte
Carbonsaure oder das Carbonsaureanhydrid weniger als 100 Gewichtsteile pro
Billion insgesamt an lod oder l6slichen 30     lodidverunreinigungen
enthalt. 6. Verfahren nach einem der AnsprUche 1 bis 5, dadurch
gekennzelchnet, daB die Carbonsaure oder das Carbonsaureanhydrid aus der
Gruppe bestehend aus Essigsiure, Propionsaure und Essigsaure- anhydrid
ausgewahit sind. 35 7. Verfahren nach Anspruch 1, dadurch gekennzeichnet,
daB die Stufe (a) bei einer Temperatur im Bereich von 800 bis 150 *C
durchgef0hrt wird. 



J       .& Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB die
unreine Carbonsaure odor das 40     Carbonsaureanhydrid mit einem
trigerlosen Reiniger w~hrend eines Zeitraums im Bereich von 10 bis 100
Minuten behandelt wird. RevendIcattons 45 1. Proc~d4 pour eliminer I'iode
ou des impuretds formees d'iodures solubles, d' un acide carboxylique ou
d'un anhydride d'acide carboxylique, I'acide carboxylique ou l'anhydride
d'acide carboxylique ayant ete produit par un proc6dd de carbonylation, le
procede de l'invention comprenant une etape (a) qui consiste a traitor
I'acide carboxylique ou l'anhydride d'acide carboxylique contenant de
l'iode ou des impuretes formdes d'iodures solubles avec un 6purateur non
fixe sur un support a une temperature so     comprise entre 20 et 2500C,
puis une dtape (b) qui consiste h separer de I'epurateur l'acide
carboxylique ou l'anhydride d'acide carboxylique traite, caracterise en ce
que l'dpurateur est constitud d'un sel d'argent en l'absence d'une
trialkyl-phosphine, d'une triaryl-phosphine et d'un compose azote
aromatique h6t6rocyclique. 5s 2. Proced6 suivant la revendication 1, dans
lequel le sel d'argent porte un anion correspondant A I'acide carboxylique
ou a l'anhydride d'acide carboxylique. 3  Proced6 suivant la revendication
1, dans lequel le sel d'argent est I'acetate d'argent. 4    4. Proced6
suivant lequel lune quelconque des revendications 1   3, dans lequel
l'acide carboxylique ou l'anhydride d'acide carboxylique pur contient
jusqu'a 300 parties par million en poids, au total, d'iode et d'impuretes
formdes d'iodures solubles. 5  S. Procede suivant la revendication 4, dans
lequel I'acide carboxylique ou I'anhydride d'acide carboxyli- que contient
moins de 100 parties par billion on poids, au total, diode et d'impuret6s
form6es d'iodures solubles. 6. Procdd4 suivant l'une quelconque des
revendications 1 a 5, dans loquel l'acide carboxylique ou 10
l'anhydride d'acide carboxylique est choisi dans le groupe comprenant
l'acide ac6tique, I'acide propionique et l'anhydride acetique. 7. Proc6d4
suivant la revendication 1, dans loquel l'etape (a) est conduite & une
temperature comprise dans la plage de 80 a 150 0 C. 15 & Procdd6 suivant la
revendication 1, dans lequel l'acide carboxylique ou l'anhydride d'acide
carboxyli- quo impur est trait6 avec un epurateur non fixe sur un support
pendant une periode comprise dans la plage de 10 a 100 minutes. 0    20 25
30 35 40 45 50 55 5    


