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. The present invention relates generally to the purification of

]

PROCESS FOR THE PURIFICATION OF CARBOXYLIC
ACIDS AND/OR THEIR ANHYDRIDES

carboxylic acids and/or their anhydrides and in particular to the
removal of iodide impurities from carboxylic acids and/or their
anhydrides produced by the liquid phase carbonylation of lower
5 alcohols and/or their esters using iodine-containing promoters,
preferably from acetic acid and/or acetic anhydride produced by the
liquid phase carbonylation of methanol and/or methyl acetate.
Acetic acid and acetic anhydride have been known as industrial
Fmicals for many years. Acetic anhydride constitutes the second
;;}0’ 51argest?end use for acetic acid and is widely employed in the

of cellulose acetate and other cellulose esters. Smaller

eangzpeszi des. Acetic acid is used as a preservative and as an
U,

iﬁn: ‘inte ate in the production of, for example, acetate esters.

mgih}\l;e production of acetic acid by the liquid phase carbenylation
of methanol is a well-known industrially operated process and is
widely operated commercially. The carbonylation process, which is
typically catalysed by rhodium and methyl iodide, is described in
detail in, for example, GB 1233121. European patent application

20 number EP-A-0087870 describes a modification in which acetic
anhydride, with or without the net co-production of acetic acid, is
obtained from methanol and carbon monoxide in a series of
esterification, carbonylation and separation, steps. 1In more detail
the latter process comprises:

25 (1) reacting methanol with recycle acetic acid in an esterification



quantltles are used in the production of specialist esters, aspirin and
pesticldes. Acetic acid is used as a preservative and as an |ntmt‘e—l n
the production of, for exanple, acetate esters. 15! Th:sﬁxb&Heré) Ion of

acetic acid by the l'i quid phase carbonyl ation of nethanol
I ndustrially operated process and is widegy operated co HW,H
carbonyl ati on process, which is typically catalysed by r

i odide, is described in detail in, for exanple, GB 1233121. European patent
application 20 nunber EP- A-0087870 describes a nodification in which

acetic anhydr | d&‘t?""% eh Wt g&'hf'i@&i%ﬁt %:Cq%u% ek A Oﬁre%%ﬁiﬂef%ti‘?' d is

obt ai ned from nethanol and car on nonoxi In a series esterification,
car bonyl at i on aPgrbydpzaeieten vagersad ontippgldygenreartedmethanods process
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esterification z-l Sréggéing {ﬁ%pLg¥éiQ%Ega€ig§ Jroduct still containing water with

5 carbon monoxide in a carbonylation step in the presence as catalyst
of free or combined métallic carbonylation catalyst and, as
promoter, free or combined halogen to form a carbonylation product
containing acetic acid and acetic anhydride,

(4) separating the carbonylation product by fractional distillation

10 into a low boiling fraction containing carbonylation feed and

- volatile carbonylation promotef components, acetic acid and acetic
anhydride fractions, and a higher boiling fraction containing
carbonylation catalyst components,

(5) recycling the low boiling fraction containing carbonylation

15 feed and carbonylation promoter components and the higher boiling
fraction containing carbonylation catalyst components to the
carbonylation step, and
(6) recycling at least part of the acetic acid fraction to the
esterification step.

20 The production of carboxylic acid anhydrides by carbonylation
ig described for example in US 4,792,620 and US 5,003,104,

In liquid phase carbonylation processes, for example that of
GB 1,233,121, EP-A-0087870, US 5,003,104 and US 4,792,620 a
preferred promoter is an iodine-containing compound, preferably an

25 organo-iodide, such as an alkyl, or aryl halide, methyl iodide being
particularly preferred. Also iodide containing co-promoters may be
used such as quaternary heterocyclic amine jodide salts as described
in EP-A-0391680; alkylated imidazolium iodides as described in
EP-A-0479463 and lithium iodide as described in US 5,003,104.

30 The carbonylation product comprising carboxylic acid and/or
anhydride, carbonylation feed, carbonylation catalyst and
iodine-containing promoter and optional iodide-containing
co-promoter components can be separated by passing to a first
distillation column wherein an overhead f;ﬁction containing

35 carbonylation feed and iodine~containing promoter components, an



Date: ~ 2 step to forman esterification product containing predomni nantly
nmethyltacetate, water and optionally unreacted methanol—{2) renoving part
of ,the water fromthe esterification product, (3) reacting the. - _

esterification product still containing water with 5 tprSheen HasBrenR el cdd N

a carbonyl ation step in the presence as cgtal yst of free
nmetallic carbonylation catal yst and, as pronoter, free or ma‘"{gen
to forma carbonyl ati on product containing acetic acid and acetlic
anhydride, (4) separating the carbonylation product by fractional

g‘nz“ Ilation 10, d0L9: & e 2Aebh' RehifGh! QRuSANA" N N0 LY ROMIAL QN Teed
and a lower fraction containing catalyst and optional co-promoter
components are separated, the overhead fraction and the lower
fraction being recycled to the carbonylation step, the intermediate
5 fraction being separated, if ﬁécessary, by fractional distillation
in a second distillation column into a carboxylic acid fraction and
a carboxylic acid anhydride fraction.
A problem with carboxylic acids and/or their anhydrides
produced by the aforesaid carbonylation processes involving
10 iodine-containing promoters and optional iodine-containing
co-promoters is that even after separation and purification as
aforesaid they can still contain significant amounts of iodide
impurities{ For certain applications, for example in the
subsequent conversion of acetic acid into vinyl acetate, iodide
15 impurities are detrimental and their removal is highly desirable.
The problem can be alleviated to some extent by feeding the
carbonylation product f£irst of all to a flash vapouriser wherein a
liquid fraction comprising carbonylation catalyst and optional
iodine~containing co-promoters is separated from a vapour fraction
20  comprising carboxylic acid and/or anhydride, carbonylation feed and
iodine-containing promoter components, the liquid fraction being
recycled to the carbonylation reactor and the vapour fraction being
passed to the first distillation column modified to separate only an.
overhead fraction comprising carbonylation feed and
25 iodine~containing promoter and a lower fraction containing
carboxylic acid and/or anhydride. However, the acid and/or
anhydride still contains an amount of iodide impurities which is
unacceptable for many purposes.
We have now found that the problem of iodide contamination can
30 be substantially reduced by subjecting an iodide~contaminated
-carboxylic acid and/or anhydride fraction obtained by liquid phase
carbonylation using iodine-containing promoters and optional
iodine~containing co-promoters, and freed from carbonylation
catalyst, carbonylation feed and iodine-containing promoter

35 components and optional iodine-containing co-promoters, to a



vol atil e carbonyl ati on pronoter conponents, acetic acid and acetic
anhydride fractions, and a higher boiling fraction containing carhonylation
catal yst conmponents, (5) recycling the low boiling fraction containing

car bonyl ati on 15 feed and carbonyl ation pronoter confilis aaBd:nﬂ\Biaced

hi gher boiling fraction containing carbonylation catal yslmmn Blwu o the
carbonyl ation step, and (6) recycling at |east part of t

fraction to the esterification step. 20 The production of carboxylic
aci d anhydri des by carbonylatlon i's described for exanple in US 4,792,620
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or gano- i odi de, §Uﬂf@lu§§ dedddpy! .- or aryl halide, nmethyl iodide being

Accordingly, the presént invention provides a process for

5 purifying an iodide-contaminated carboxylic acid and/or anhydride
fraction obtained by liquid phase carbon&lation of a carbonylatable
feedstock using a carbonylation catalyst, an iodine-containing
promoter and optional iodine-containing co-promoter and freed from
carbonylation catalyst, carbonylation feedstock and

10 iodine-containing'promoter and optional iodine-containing
co~promoter components wherein the iodide-contaminated carboxylic
acid and/or anhydride fraction is fed to a vapouriser, hereinafter
to be referred to as the post-flash vapouriser, wherein carboxylic
acid and/or anhydride having reduced iodide contamination is

15 separated as a vapour fraction from a liquid fraction.

The carboxylic acid and/or anhydride may be a Cy to C4
carboxylic acid and/or an anhydride thereof, preferably either
acetic acid or acetic anhydride or a mixture thereof.

The iodide-contaminated carboxylic acid and/or anhydride is

20 obtained by liquid phase carbonylation of a carbonylatable
feedstock using a carbonylation catalyst, an iodine-containing
promoter and optional iodine-~containing co-promoter. Further
details of the carbonylation; catalysts, promoters and optional
iodine-containing co-promoters therefore may be found in the

25 aforesaid patent publications GB 1233121, EP-A-0087870, US 4,792,620
and US 5,003,104, the contents of which are incorporated herein by'
reference.

Suitable carbonylatable feedstocks comprise alcohols, ethers
and/or esters for examble methanol, diethyl ether and methyl

30 acetate. The carbonylation catalyst may suitably include the metals
of Group VIII of the Periodic Table of the Elements of which the
noble metals iridium, osmium, platinum, palladium, rhodium and
rutheniuﬁ are preferred. Particularly preferred is rhodium. As
iodide-containing promoter there may be used elemental iodine,

35 hydrogen iodide, an inorganic iodide salt such as for example



partlcul arly preferred. Al so iodide containing co-pronoters nmay be used

such as quaternary heterocyclic amne iodide salts as described in

EP- A-0391680; al kyl ated i m dazolium iodides as descri bag $heet BR Bre®OHepReA3
prolr!”!)ter

and lithiumiodide as described in US 5,003,104. 30

carbonyl ati on product conprising carboxylgc acid and/ or(lﬂll!wm

carbonyl ati on feed, carbonylation catal yst and iodine-c

and optional iodide-containing co-pronoter conponents can be separated by

passing to a first distill ation col utm wherein an overhead fraction

containing 35 oGALRCHELI AN, [ERH1AN%, CoHale- £ONhE! " hd 1IFD! s
i ét e

conponents, an terne raction contal ning car oxy
anhydri de quaternary ammonium or phosphonium iodide.

Particularly preferred are organic iodides such as alkyl or
aryl iodides most preferably methyl iodide. As iodine-containing
5 co-promoter there may be used lithium, magnesiﬁm, calcium, titanium,
chromium, iron, nickel, and aluminium iodides, most preferably
lithium iodide or there may be used quaternary ammonium or
phosphonium iodides such as for example N,N'methyl imidazolium
iodide or precursors thereof. The use of suitable co-prdmoters is
10 described in EP-A-0,087,870; EP-A-0,391,680; EP-A-0,479,463 and
US 5,003,104 the contents of which are hereby incorporated by
reference. Thus EP-A-0,391,680 describes the preparation of
carboxylic acids by carbonylation using a co-promoter selected from
the group consisting of quaternary ammonium iodides having the

15 formula:-

. R
(1) Rl 1'1
+)>—R1 I-
N
20 - .t 1'2
(2) rl
Rl 1-
3 &
R
and (3) OH
-
O - O
30 r'z" OH o1
R R

wherein the R and Rl groups are independently selected from hydrogen
or C; to Cyp alkyl groups with the proviso that at least R! is other
than hydrogen.

35 EP-A-0,479,463 describes the preparation of carboxylic

Ic acid andfor |
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and h‘Jomer fraction containing catal yst and optional co-pronoter
conmponents are separated, the overhead fraction and -the+toewerfraction _
being recycled to the carbonyl ation step, the |nterned|ate fractlon

bei ng separated, if necessary, by fractional distillat?
~distillation colum into a carboxylic acigl fraction an
anhydride fraction. A problemw th carboxylic acids an

d
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produced by the aforesaid carbonyl ati on processes |nvoIV|ng 10
;“iodine cont ai ning pronoters and optional iodine-containing co- pronnters
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for exanple in dthe subsequent conversion of acetic acid into vinyl acetate,
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desirable. The pro en1ca

eV|ate sone extent by feeding the
»3-dialkyl-4-ethylimidazolium iodide;

1,3-dialkyl-4-n-propylimidazolium iodide:
1,3-dialkyl-4-isopropylimidazolium iodidej;
1,3-dialkyl~4-n~butylimidazolium iodide;
1,3-dialkyl-4-sec-butylimidazolium iodide;
1,3~dialkyl-4-tert-butylimidazolium iodide;
1,3—dia1ky1-2,4,5-trimethylimidazolium iodide and mixtures thereof
where the alkyl groups are independently C) to Co9g alkyl.

US-5,003,104 describes the carbonylation of methyl acetate in
the presence of lithium iodide co-promoter.

Preferably the post-flash vapouriser is a flash vapouriser
without fractionation. The temperature, pressure and other
operating parameters of the post-flash vapouriser, such as split of
liquid to vapour fractions and residence time will depend upon such
parameters as the composition, temperature, pressure and flow rate
of the iodide-contaminated carboxylic acid and/or anhydride fraction
fed to the post-flash vapouriser. Suitably the post-flash
vapouriser may be operated at a pressure of up to 10 barg,
preferably in the range 0 to 1.5 barg and/or at a temperature in the
range 100 to 200°C, preferably 120 to 160°C. Suitably the
post-flash vapouriser may be operated with a mass ratio of wapour
fraction to liquid fraction in the range 0.5 to 100:1 preferably 5:1
to 30:1. The post-flash vapouriser may be operated on stand-by by'
not taking any liquid fraction and recycling all of the vapour
fraction as feed. Suitably the residence time of liquid in the
post-flash vapouriser calculated as the mass of liquid in the
post-flash vapouriser divided by the mass feed rate may be up to 60
minutes, preferably in the range 5 to 40 minutes.

Heat may be supplied to the post-flash vapouriser by any
suitable means but preferably by steam for example by means of an
external thermosyphon reboiler with steam shell-side and process

fluid tube-side which takes liquid from the base of the vapouriser



carbonyl ation product first of all to a flash vapouriser wherein a liquid
fraction conprising carbonyl ation catal yst and optional iodine-containing
co-pronmpters is separated froma vapour fraction 20 conprising carboxylic
aci d and/or anhydride, carbonylation feed and iodi ne- qaRbR S Bed RONRLL"
conponents, the liquid fraction being recycled to the 1 eact or
and the vapour fraction being passed to the first di Stﬂmmnﬂmjﬂgm

nmodi fied to separate only an overhead fracti on conpri si on
feed and 25 i odi ne-containing pronoter and a | ower fraction containing

carboxylic acid d/ or _anhydr.i de. However, .the_acid and/or anhydride still
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be substanti al | d d | i | odi ge- f am ar boxylic

acid and/ or anhgﬁf;e?dg&?nr 38%{‘.’%‘%%‘@‘?% ﬁ%ﬁ%ﬂ,l ?g%&ggﬁéa%g‘ BALUnt
iodine-containing promoter and optional iodine-containing

5 - co-promoter components by feeding the carbonylation product to a
preliminary flash vapouriser wherein a liquid fraction comprising
carbonylation catalyst and optional iodine-containing co-promoter is
separated from a vapour fraction comprising carboxylic acid and/or
anhydride, carbonylation feedstock and iodine-containing promoter

10 components, the liquid .fraction being recycled to the carbonylation
reactor and the vapour fraction being passed to a distillation
column wherein an overhead fraction comprising carbonylation
feedstock and iodine-containing promoter is separated from a bottoms
fraction comprising the iodide~contaminated carboxylic acid and/or

15 anhydride. '

The iodide-contaminated acid and/or anhydride bottoms fraction
is then passed to the post-flash vapouriser wherein carboxylic acid
and/or anhydride having reduced iodide contamination is separated as
a vapour fraction from a liquid fraction.

20 In a modification of this embodiment of the process of the
present invention the post~flash vapouriser is integral with the
distillation column. Thus the kettle of the distillation column
acts as the vapouriser vessel and vapourisation is effected by the
distillation column reboiler rather than a separate heat source.

25 Thus in this embodiment an overhead fraction comprising
carbonylation feedstock and iodine-containing promoter is removed '
from the distillation column. A vapour fraction comprising
carboxylic acid and/or anhydride is taken as a vapour fraction from
the base of the distillation column. This has a lower iodide

30 content than if a liquid fraction were taken from the base of the
distillation column. A base liquid fraction is removed separately
from the vapour fraction from the base of the distillation column.
In this embodiment the vapour fraction may be removed from
immediately above the liquid in the kettle at the base of the

35 distillation column or may be removed about one or two trays from
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i odi ne-contai ning co-pronoters, and freed from carbonyl ation catalyst——

carbonylation feed and i odi ne-contai ning pronoter 35 conponent s and
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carboxylic acid and/or anhydride having rgduced i odi de mawgﬂl
separated as a vapour fraction froma liquid fraction.

present invention provides a process for 5 purifying an

I odi de- cont am nated carboxylic acid and/or anhydride fraction obtained by
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liquid. Methods known in the art to reduce entrainment may be used.
It is further preferred that the preliminary flash vapouriser
be provided in the upper region thereof with a scrubbing section
5 having mesh, sprays, trays or the like and that a liquid, suitably
the solvent used to dissolve the catalyst be introduced to the
vapouriser above the scrubbing section as wash therefore.
Alternatively, or in addition, the upper regions of the preliminary
flash vapouriser may be packed with a distillation aid, for example
10 knitmesh. A preferred wash for the scrubbing section in the
preliminary flash vapouriser is liquid fraction separated from the
poét-flash vapouriser.
In our experience acetic acid and acetic anhydride, for
example, still contain amounts of iodide impurities in excess of
15 those desirable for certain applications, even when a preliminary
flash vapouriser equipped with scrubbing facilities and knitmesh
packing is employed in the absence of the poét—flash vapouriser.
This is particularly the case when iodine-containing co-promoters
are used in the carbonylation process. The reason for this caﬁ only
20 be a matter for speculation, perhaps very high boiling iodides are
entrained in the flash distillate as a very fine mist and/or
chemical transformations in the subsequent distillation column
pfoduce iodides. Whatever the reason, the fact is that the product
can be contaminated with iodide even after the aforesaid
25 procedures. In view'of the history of the iodide-contaminated acid
and/or anhydride, it is extremely surprising therefore that '
subjecting the product to an additional flash vapourisation
gignificantly reduces the iodide contamination.
In a particularly preferred embodiment the invention provides a
30 process for the production of acetic anhydride with or without the
net co-production of acetic acid from methanol and carbon monoxide
in a series of esterification, carbonylation and separation steps
comprising:
(1) reacting methanol with recycle acetic acid in an esterification

35 step to form an esterification product containing predominantly



pronot er and optional iodine-containing co-promoter and freed from
carbonyl ation catal yst, carbonyl ation feedstock and 10 I odi ne-cont ai ni hg
pronot er and optional iodine-containing co-pronoter conponents wherein the
- 1 odi de-cont am nat ed carboxylic acid and/or anhydride fr affdshbet Hes HetfiRdpRced

vapouriser, hereinafter to be referred togas the post-fla
wherei n carboxylic acid and/or anhydri de havi ng reduced :T} Iﬂﬁﬂ“
contam nation is 15 separated as a vapour -fraction fro
fraction. The carboxylic acid and/ or anhydride may be a C2 to C4 carboxylic
acid and/or an anhydrid her epf referabl.y _elther |.c..acid or acetic
anhydride or a “ﬁ%?%gr%ce?ﬁ{éer’egfgetrﬁgdiocygli eﬁl%:ign narﬁgﬁ'é eg‘%%%ar °g$<yl ic acid
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I odi ne-cont ai ni ng_pronoter and_optional iodi ne-containing co-pronoter.
Furt her carbonylatable feedstock with carbon monoxide in a carbonylation

5 step in the presence as catalyst of free or combined metallic
carbonylation catalysf, an iodine-containing promoter and optionally
an iodine-containing co~promoter to form a carbonylation product
containing acetic acid and acetic anhydride,

(4) feeding the carbonylation product to a preliminary flash

10 vapouriser provided in the upper region thereof with a scrubbing
section wherein a liquid fraction comprising carbonylation catalyst
and optional iodine-containing co-promoter is separated from a
vapour fraction comprising acetic acid, acetic anhydride,
carbonylation feedstock and iodine-containing promoter,

15 (5) recycling liquid fraction from (4) to the carbonylation step,
(6) separating the vapour fraction from (4) by fractiomal
distillation in a distillation column into a base fraction
comprising iodide-contaminated acetic acid and acetic anhydride and
an overhead fraction comprising unreacted carbonylation feedstock

20 and iodine-containing promoter,

(7) recycling the overhead fraction from (6) to the carbonylation
step,

(8) feeding the base fraction from (6) comprising
iodide-contaminated acetic acid and acetic anhydride to a post-flash

25 vapouriser wherein acetic acid and acetic anhydride having reduced
iodide contamination is separated as a vapour fraction from a liquid
fraction,

(9) recycling liquid fraction from (8) as wash liquid to the
scrubbing section of the preliminary flash vapouriser,

30 (10) separating by distillation acetic acid from acetic anhydride,
in the vapoﬁr fraction from (8)

(11) recycling at least part of the acetic acid separated in (10) to
the esterification step (1), and ' _
(12) recovering acetic anhydride and any acetic acid not recycled to

35 the esterification step from the vapour fraction from (8).



detalls of the carbonylation, catalysts, pronoters and optional

i odi ne-cont ai ni ng co-pronoters therefore may be found in the 25 __aferesaid.
pat ent publications GB 1233121, EP-A-0087870, US 4f792”620'and uUs
5,003,104, the contents of which are incorporated re n géﬁ
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for exanple effect the fractional distillation of step (6) so that steps (6) to
(9) are modified to:

5 (6') separating the volatile fraction from (4) by fractional

e.
-esters

distillation in a distillation column into an overhead fraction
comprising unreacted carbonylation feedstock and iodine-containing
promoter, a base vapour fraction comprising carboxylic acid and/or
anhydride having reduced iodide contamination and a liquid base
10 fraction,
(7') recycling the overhead fraction from (6') to the carbonylation
step, '
(8') withdrawing the base vapour fraction f£rom the base of the
distillation column and the base liquid fraction from the base of
15 the distillation column,
(9') recycling the base liquid fraction from (8') as wash liquid to
the scrubbing section of the preliminary flash vapouriser. |

As previously discussed the base vapour fraction may be removed

from the distillation column at about one or two trays from the base
20 to reduce entrainment.

Details of preferred reactants, reaction conditions and
procedures for effecting this particularly preferred embodiment may
be found in the previously referred to EP-A-0087870.

A particularly preferred embodiment of the process of the

25 invention is further illustrated with réference to the accompanying
drawings in which Figure 1 is a simplified flow diagram of the
relevant part of a process for the manufacture of acetic anhydride
and acetic acid from methanol and carbon monoxide by the integrated
esterification, carbonylation and separation steps of EP-A-0087870

30 and Figure 2 is a modification of the apparatus of Figure 1 with the
vapouriser being integral with the distillation column.

Referring to Figure 1 in use the product of the carbonylation
reaction consisting of predominantly acetic anhydride, acetic acid,
unreacted methyl acetate, rhodium carbonylation catalyst, some

35 methyl iodide promoter and optional co-promoter such as N,N'dimethyl

10



5 sodi um potassium |ithiumor cobalt iodide and the | iJ&equuat'ernary
ammoni-um or phosphoni um i odide. Particularly preferred are organi c Toti-des—
such as.al kyl or aryl iodides nost preferably methyl iodiTh&shésy

i odi ne-containing 5 co-pronoter there may be used Ii t'hiw as Bee 'T/iiced .
calcium titanium chromum iron, nickelg;and alum niumi l
preferably lithiumiodide or there may be used quaternary a _
phosphoni um i odi des such as for exanple N, N nethyl imdazoliumiodide or
precursors thereof. The use of suitable co-pronoters is 10 described in
cont eni s of whi SRASFBCIEY ShHIRLLEPEBPE £5oh, AP et BPERE L IR HESERRAD, W1, 60
descri bes the ptpalate dhe gireddmbmry| flmshcvaboubiseral bdvighats equippedgwith
co-pronoter sel Q&ttu%Qirtg Qrﬂays 3 and an inlet for recycle liquid 4. It also
contains knitmesh packing l4. A vapour fraction consisting of
5 acetic anhydride, acetic acid, unreacted methyl acetate and methyl
iodide promoter is removed fr?m the préliminary flash vapouriser via
line 5 and a liquid fraction comprising involatile carbonylation
catalyst and optional co-~-promoter. is removed via line 6 and recycled
to the carbonylation reactor 20. The scrubbing trays 3, knitmesh
10 packing 14 and wash liquid 4 therefore are intended to facilitate
the removal of involatile iodides in the liquid fraction removed
through line 6.
The vapour fraction from the preliminary flash vapouriser 2 is
fed via line 5 to the distillation column 7 from which there is
15 removed overhead via line 8 a fraction principally containing
unreacted methyl acetate reactant and methyl iodide promoter, which
is recycled to the carbonylation reaction and from the kettle 9 via
line 10 a base liquid fraction of predominantly iodide-contaminated
acetic anhydride and acetic acid.
20 The base fraction from the distillation column 7 is fed via
line 10 to the post-flash vapouriser 1l1. The post-flash
vapouriser is heated by means of an external thermosyphon reboiler
(21) with medium pressure steam shell-side. From 11 via line 12 is
taken a vapour fraction of acetic anhydride and acetic acid having a
25 substantially reduced iodide content. A liquid bleed is taken from
' the vapouriser via line 13 and recycled as wash liquid to the trays
3 of the preliminary flash vapouriser 2 via the inlet line 4.
The vapour fraction from 11 is separated by distillation into
acetic anhydride and acetic acid in a distillation column (not
30 shown), and the acetic acid :ecycled in the manner described in
EP-A-0087870, part of the separated acetic acid being used to
produce methyl acetate feed for the reactor by esterification.
Figure 2 shows a modification of the apparatus of Figure 1 in
that the post flash vapouriser is integral with the distillation

35 column, the remaining apparatus being the same.
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the group consisting of quaternary ammoni um i odi des having the 15

formul-a:- R [err] wherein the R and [err] groups are independently selected
from hydrogen or [err] to [err] alkyl groups with the proviso that at |east
[err] is other than hydrogen. 35 [err] descrhibSiwettaendnh RBAdAL | on of

carboxylic 6 anhydrides using a co-proppter sel e roup
consisting of: 1,3-dialkyl-4-nethylimdazoliumi od| ,n "r

Thus in use, the product of the carbonylation reaction
consisting of predominantly acetic anhydride, acetic acid, unreacted
methyl acetate, rhodium carbonylation catalyst, some methyl iodide
promoter and optional co-promoter such as N,N'dimethyl imidazolium

5 iodide is passed from the carbonylation reactor 20 by line 1 to the
preliminary flash vapouriser 2 which is equipped with scrubbing
trays 3 and an inlet for recycle liquid 4. It also contains
knitmesh packing l4. A vapour fraction consisting of acetic
anhydride, acetic acid, unreacted methyl acetate and methyl iodide

10 promoter is removed ffom the preliminary flash vapouriser via line 5
and a liquid fraction comprising involatile carbonylation catalyst
and optional co-promoter is removed via line 6 and recycled to the
carbonylation reactor 20. The scrubbing trays 3, knitmesh packing
14 and wash liquid 4 therefore are intended to facilitate the

15 removal of involatile iodides in the vapour fraction removed through
line 6.

The vapour fraction from the flash vapouriser 2 is fed via line
5 to the distillation column 7 from which is removed overhead via
line 8 in fraction principally containing unreacted methyl acetate

20 reactant and methyl iodide promoter, which is recycled to the
carbonylation reaction.

In Figure 2 the post-flash vapouriser is integral with the
distillation column so that the kettle 30 of the distillation column
7 acts as the vessel of the post-flash vapouriser and vapourisation

25 is effected by means of an external thermosyphon reboiier 21 with
medium pressure steam shell-side which alsc boils the distillation
column contents.

From the distiilation column kettle 30 there is taken via line
12 a vapour base fraction of acetic anhydride and acetic acid having

30 a substantially reduced iodide content than if a liquid fraction
were taken from the base of the distillation column. A liquid bleed
fraction is taken from the kettle 30 via line 13 and recycled as
wash liquid to the trays 3 of the preliminary flash vapouriser 2 via
inlet 4. The vapour fraction may also be removed about one or two

35 trays from the base of the distillation column.

12



3- di al kyl - 4- et hyl i ni dazol i um i odi de; 5
3-dial kyl - 4- n- propyl i m dazol i um i odi de:

3-di al kyl -4-i sopropylimdazoliumiodide; 1,3-dial k-gh s S eTHﬁﬂTe Re l:Tfazol ium
o A

1,
1;
1,
i odi de; 1, 3-di al kyl -4-sec-butylim dazoliumi odi de;
1, 3-di al kyl -4-tert-butylim dazoliumiodidgz 10
1,3-dialkyl-2,4,5-trinmethylimdazoliumiodi de and m xtures thereof where
the al kyl groups are independently [err] to [err] alkyl. US-5,003, 104
describes the carbonylation of nmethyl acetate in the presence of lithium

| odi de co-pronoter. Preferably th ost-flash v ol .S flash

vapour i serp15 W t r%ﬁt V3RoHE “cg? 'premwﬁ? §' ?’gra]mueh Hr eglsure and ot her
operating paransepasatefi hhdipoidilatics hntﬁapgeti@@nhydt;udh @stS@Imﬁdoﬁn lai qui d
to vapour fractig@Rg:BadidfeblGmC ndd @ﬁow aQ@QﬁQdaeéreQ@ R46Nr RS POE LG EnS

t he COﬁDOSItIOﬂ t enper at ur e, ressure an | ow rate
manner described inEP-A-0,087, 870 part of the separated acetic acid

5 being used to produce methyl acetate for the reactor by
esterification. '

The invention will now be illustrated by reference to the
following Examples.

Examples 1 & 2
10 Apparatus similar to that illustrated in Figure 1 was used for
these Examples.

Liquid composition from a rhodium-catalysed carbonylation of
methanol/methyl acetate/water in the presence of methyl iodide
promoter and N,N'dimethyl imidazolium iodide co-promoter in a

15 continuous, stirred reactor was passed to a preliminary flash
vapouriser. A liquid fraction comprising involatile rhodium
carbonylation catalyst and N,N'dimethyl imidazolium iodide was
recycled from the preliminary f£lash vapouriser to the carbonylation
reactor. The vapour fraction from the preliminary flash vapouriser

20 was passed to a distillation column. From the head of the
distillation column a fraction comprising methyl acetate reactant
and methyl iodide promoter was recycled to the carbonylatioﬁ
reactor. A liquid fraction was taken from the base of the
distillation colﬁmn, cooled and coliected in a tank before bheing

25 passed to a steam-heated vapouriser operating at 1 barg pressure and
about 149°C. The compositions of the feed, vapour faction and '
liquid fractions are shown in Tables 1 and 2 for Examples 1 and 2.

From the results in Tables 1 and 2 it is clear that the vapour
fraction has a significantly reduced iodide contamination than the

30 feed despite the feed having already Been subjected to a preliminary
flash.

35
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of the i odi de-cont ani nat ed carboxylic acid and/or anhydride fraction 20

fed to the post-flash vapouriser.
be operated at a pressure of up to 10 barg,
1.5 barg and/or at a tenperature in the range 100 to [err]
Suitably the post-flash vapourigger may be ope

fraction to liquid fraction in the r

to [err].
rati o of vapour
preferably

25
5:1 to 30:1. The post-flash vapouri ser
stand-by by not taking any liquid fraction and recycllng al

fraction as feed. Suitably the re% Ge_t t.l

vapouri ser

cal cul ated as the mmass

Suitably the post-flash vapourlser

may be

of the

pr ef er abl y—-nr—-the—+ange—© LO

prefe&g I 0
ﬁill!‘“

vapour

I|qU|d in the post-flash
post -fl ash
vapouri ser divided by the nass feed rate nay be up to 60 m nut es,

for

preferably in the range B to 40 mnutes. Heat nay he sSupn ied in,fhn
post-flash vapouyi ser by aqﬁﬁsuitable means byt preferably b{ st ean
5 FRACTION FRACTION
Flow rate (l/hr) 9.3 8.3 1.0
Composition (by weight)
10 Acetic acid (%) . 71.0 69.1 58.1
Acetic anhydride (%) 27.8 29.4 37.8
Iodide (ppm) 37 5.6 307
15 TABLE 2 — EXAMPLE 2
STREAM FEED VAPOUR LIQUID
FRACTION FRACTION
20
Flow rate (1/hr) 9.4 8.4 1.0
Composition (by weight)
Acetic acid (%) 67.6 66.6 56.8
25 Acetic anhydride (%) 27.4 29.4 39.3
Iodide (ppm) 44.8 5.4 360
30
35
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ext ernal thernosyphon reboiler with steam shell-side and process 35 fluid
tube-si de which takes liquid fromthe base of the vapouri ser 7 and
returns |iquid-vapour above the liquid level in the vapauriser. It is
preferred that the carboxylic acid and/or anhydride be freed‘T?ﬁ"

carbonyl ation catal yst, carbonylation feag and i odi ne- cThid Shkdply nDter
and optional iodine-containing 5 Cco- pronot er conponen

carbonyl ati on product to a prelimnary flash vapouriser

fraction conprising carbonylation catalyst and opti onal

co-pronoter isggengrated f,roma vapour fraction conprising carboxyli.c aC|d
and/ or anhydriggfﬁ%HTUUHVTatlon f eedst ock and i odi ne-contai ni ng pronoter
Apparatus similar to that illustrated in Figure 2 was used for

these Examples.
Liquid composition from a rhodium-catalysed carﬁonylatipn of

5 methanol/methyl acetate/water in the presence of methyl iodide
promoter and N,N'dimethyl imidazolium iodide co-promoter in a
continuous, stirred reactor was passed to a preliminary f£lash
vapouriser. A liquid fraction comprising involatile rhodium
carbonylation catalyst and N,N'dimethyl imidazolium-iodide was

10 recycled from the preliminary flash vapouriéér to the carbonylation
reactor. The vapour fraction from the preliminary flash vapouriser
was passed to a 3 inch diameter Oldershaw distillation column
operated at atmospheric pressure. From the head of the distillation
column a fraction comprising methyl acetate reactant and methyl

15 iodide promoter was recycled to the carbonylation reactor. A vapour
fraction comprising acetic acid and acetic anhydride low in iodide
contamination was taken from tray 2 of the distillation column
counting from the base. A base liquid bleed fraction was taken from
the base of the distillation column and recycled to the preliminary

20 flash vapouriser. In Example 3, the distillation column was
operated with a return of reflux to the head of the column at a
reflux : heads take off ratio of 1.94 to 1.0, the reflux ratio was
unrecorded in Example 4.

Two Experiments were performed and the results are shown in

25 Tables 3 and 4. The low iodide contents of the vapour fraction
streams and the high iodide content of the base bleed fractions
indicate that the vapour fractions have lower iodide contents than
if the acid/anhydride process streams were taken as liquid from the
base of the distillation column. y

30

35
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10 'conponents the liquid fraction being recycled to the carbonyl ation
react 8r and t he vapour fraction bei ng passed 'to a distillation colum
wher ei n. an overhead fraction conprising carbonyl ation feedstock and

I odi ne-containing pronoter is separated froma bottons fraCtIOﬁ_CUﬁpfFSFﬂg——
the iodide-contam nated carboxylic acid apgl/or 15  anhydijd ﬁmt

| odi de-contam nated acid and/ or anhydri de bottons fractlon 3

to the post-flash vapouriser wherein carboxylic acid and/o II

havi ng reduced iodide contam nation is separated as a vapou

aliquid fraction. 20 In a @ngbuﬂ@mpg thi s enbodi nent of the
process of the present invention apouriser is integral with

the distillation colum. Thus the kettle of the distillation colum acts as

the vapouriser Masage: ¥ldmy aRew ieupbiark S1%f i et adad tehperadusd izl atd on
colum reboiler rather than a separate heat source.

5
STREAM | VAPOUR FRACTION | LIQUID BASE BLEED

Flow rate (g/hr) 1876.6 325

10 Composition (by weight)

Acetic acid (%) 56.6 29.8
Acetic anhydride (%) 43.0 67.8
Iodide (ppm) 1.3 _ 100
15
TABLE 4 -~ EXAMPLE 4
Average column base temperature 131.9°C; head temperature 71.3°C
20
STREAM VAPOUR FRACTION LIQUID BASE BLEED
Flow rate (g/hr) . 1366.8 196.9

25 Composition (by weight)

Acetic acid (%) 58.5 30.2
Acetic anhydride (%) 41.2 _ 67.2
Iodide (ppm) 4.0 230
30
35
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25 * Thus in this enbodi nent an overhead fraction conprising carbonyl ation
feedstock and i odi ne-contai ning pronoter is renoved fromthe distillation
col um.,- A vapour fraction conprising carboxylic acid and/or anhydride is
taken as a vapour fraction fromthe base of the distillation colum. This
has a |ower iodide 30 content than if a liquid fraction weresd@kemddpym
the base of the distillation colum. A base liquid fraction is rem)ved‘
separately fromthe vapour fraction fromthe base of the distillation
columm. In this enbodi nent the vapour fraction may be renoved from

| medi ately above the liquid in the kettle at the base of the 35
distillation colum or may be renoved about one OrTﬁiX‘ﬁ‘ne&rl-ﬁé/ﬁeeLqulced 8

A

* C L M S *

Claims:
1. A process for purifying an iodide-contaminated carboxylic acid
and/or anhydride fraction obtained by liquid phase carbonylation of
a carbonylatable feedstock using a carbonylation catalyst, an
iodine-containing promoter and optional iodine-containing

5 co-promoter and freed from carbonylation catalyst, carbonylation
feedstock and iodine-containing promoter and optional
iodine-containing co-promoter components characterised in that the
iodide-contaminated carboxylic acid and/or anhydride fraction is fed
to a vapouriser hereinafter referred to as the post-flash

10 vapouriser, wherein carboxylic acid and/or anhydride having a
reduced iodide contamination is separated as a vapour fraction from
a liquid fraction.
2. A process as claimed in claim 1 in which the carboxylic acid
and/or anhydride is freed from carbonylation catalyst, carbonylation

15 feedstock and iodine-contaihing promoter and optional
iodine-containing co-promoter by feeding liquid phase carbonylation
product to a preliminary flash vapouriser wherein a liquid fraction
comprising carbonylation catalyst and optional iodine-containing
co-promoter is separated from a vapour fraction comprising

20 carboxylic acid and/or anhydride, carbonylation feedstock and
iodine-containing promoter components, tﬁe liquid fraction being
recycled to the carhbonylation reactor and the vapour fraction being
passed to a distillation column wherein an overhead fraction
comprising carbonylation feedstock and iodine-containing promoter is

25- separated from a bottoms fraction comprising

17



the base of the distillation colum to prevent entrai nrrent of liquid.
Met hods known in the art to reduce entrai nment may be “used. Tt “rs f—trr—t
preferred that the prelimnnary flash vapouriser be_prayisggg Hn th

I’ﬁgl Io_nkt her eof hwrth a scrubbin seICtIOR 5 I havi n{f ‘nme g ?F
e A e, e MR ﬁl?i

wash t herefore. AIt‘erri‘atlver, or in addition, the upper regi ons of the
prelimnary flash vapouriser may be packed vvrth a distillation aid, for

exanple 10  knj Jzﬁébcont%ara%resr %qoxgﬁp fQla Lre/oecmgiarg% %vﬁ%ﬁ %@tw..the

prelimnary flash vapouriser | qui raction sepa rom-t
post-fl ash vapof#dcséen ilsnf%rwe%fﬁePP%ﬁchéa%ké’PP%urééFﬁ %Heﬁtétﬂi"@x&ﬁﬁ?mclide

for exanpl e, Stidd/oeO0MnguPifTRLVing 8frddQeédiQol fUILbAt BInhEldAX €€ SRpREathd
t hose desi rabl easf c;rvgleorutra%pac%pplll|f%%;|aoqsiqu&v%2am% a prelimnary
5 3. A process as claimed in claim 1 or claim 2 in.which the
| post-flash vapouriser is a flash vapouriser.
4. A process as claimed in claim 2 modified in that the post-~flash
vapouriser is integral with the distillation column and the vapour
fraction from the preliminary flash vapouriser is passed to the
10 distillation column wherein an overhead fraction comprising
carbonylation feedstock and iodine-containing promoter is removed
from the distillation column and a vapour fraction comprising
carboxylic acid and/or anhydride is taken from the base of the
distillation column separately from a liquid base fraction which is
15 removed f£rom the base of the distillation column.
5. A process as claimed in any one of claims 1 to 4 in which the
post~-flash vapouriser is operated at a pressure of up to 10 barg
and/or a temperature in the range 100 to 200°C,
6. A process as élaimed in any one of claims 2 to 5 in which the
20 preliminary flash vapouriser is provided in the upper region thereof
with a scrubbing section to which is provided a liquid as wash
therefore.
7. A process as claimed in any one of the preceding claims in
which there is purified a carboxylic acid having from 2 to 4 carbon
25 atoms and/or an anhydride thereof.
8. A process as claimed in claim 7 in which there is purified a
fraction comprising acetic acid and acetic anhydride.
9. A process as claimed in claim 8 in which the acetic acid and
acetic anhydride are produced by the carbonylation of carbonylatable
30 feedstock in the presence of a rhodium éarbonylation catalyst,
methyl iodide promoter and N,N'dimethyl imidazolium iodide
co-promoter.
10. A process for the production of acetic anhydride with or
without net co~production of acetic acid from methanecl and carbon

35 monoxide in a series of esterification, carbonylation and separation

18



flash’ vapour| ser equipped with scrubbing facilities and knitnmesh packing is
enpl oyed in the absence—ef—the—post-flash vapouriser. This is particularly
t he case when iodi ne-containi ng co-pronoters are used in the carbonyl ation

process. The raastsmeeif onIy 20 be a matter—for_speculation,
per haps very hi g gi des are entygained in the flash distillate as
a very fine m st transformations “ mngmﬁﬂm

distillation colum produce [ od| des. Wat ever the is that

t he product can be cont am nated with iodide even-after the df of eshid 25
procedures. | ng\ig ]mﬁ) history of the iodi.de-contam nated acid and/or
anhydride, it is xtr y surprising therefore that subjecting the product
to an additiona{l)f | aadcting aethanali vit gi"5i"@ﬁ’l‘f“fli‘*c%ET‘Ft"IW gedgutieant pterdfiqat ion

contam nation. dyapatd@okh Cah aséeh@i&ft%ﬁq&oaa&o@bmﬂnihqueayﬂmhery
brovides a 30 propess fof Lhe, PLOGUCtion gl SeliG.Anidnige w th or
5 (2) removing part of the water from the esterification product,
(3) reacting the esterification product still containing water as
carbonylatable feedstock with carbon monoxide in a carbonylation
step in the presence as catalyst of free or combined metallic
- carbonylation catalyst an iodine-~containing promoter and optionally
10 an iodine-containing co-promoter to form a carbonylation product
containing acetic acid and acetic anhydride,
(4) feeding the carbonylation product to a preliminary flash
vapouriser provided in the upper region thereof with a scrubbing
section wherein a liquid fraction comprising carbonylation catalyst
15 and optional iodine-containing co-promoter is separated from a
vapour fraction comprising acetic acid, acetic anhydride,
carbonylation feedstock and iodine-containing promoter,
(5) recycling liquid fraction from (4) to the carbonylation step,
(6) separating the vapour fraction from (4) by fractional
20 distillation in a distillation column into a base fraction
comprising iodide~contaminated acetic acid and acetic anhydride and
an overhead fraction comprising unreacted carbonylation feedstock
and iodine-containing promoter, _
(7) recycling the overhead fraction from (6) to the carbonylation
25 step, .
(8) feeding the base fraction from (6) comprising
iodide-contaminated acetic acid and acetic anhydride to a flash
vapouriser wherein acetic acid and acetic anhydride having reduced
iodide contamination is separated as a vapour fraction from a liquid
30 fraction,
" (9) recycling liquid fraction from (8) as wash liquid to the
scrubbing section of the preliminary flash vapouriser,
(10) separating by distillation acetic acid from acetic anhydride,
in the vapour fraction from (8)

35 (11) recycling at least part of the acetic acid separated in (10) to
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net co production of ‘acetic acid from nethanol and carbon nonoxide in a
serieS-of esterification carbenylation and separation steps conprising:
(1) reactlng met-hanol with recycle acetic acid in an esterlflcatlon 35

step to form anthSShetHziﬂB@atR epr oduct cont ai ni ng ——9-1ret hyl
acetate, water a unreacted ngt hanol , f the
water fromthe e: product, (3) reacting: L i&@'ﬂ/&!ﬂ”&’m
product still cont a| n| ng vvater as carbonyl atabl e fee

nonoxi de in a carbonylation 5 step in the presence as catal yst of free

or conbined netglyl L& HAEPOMLATIQR €AY, aLyFt. an iodine-containing pronoter

and optionally
(12) recovering acetic anhydride and any acetic acid not recycled to

the esterification step from the vapour fraction from (8).

10

15

20

25
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35
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“an ibgine-containing co-pronoter to forma carbonyl ati on product containing
acetic acid and acetic anhydride, (4) feeding the carbonylation product to
a prelimnary flash 10 vapouri ser provided in the upper region thereof
with a scrubbing section wherein a liquid fraction conprising carbonylation
catal yst and optional iodine-containing co-pronoter is separated fr7a8(®)
vapour fraction conprising acetic acid, acetic anhydride, carbonyl ation

f eedst ock and i odi ne-containing pronoter, 15 ~ (5) recycling liquid
fraction from (4) to the carbonylation step, (6) separating the vapour
fraction from(4) by fractional distillation in a distillation colum into
a base fraction conprising iodide-contaninatqgkg )

etic acid and acetic
anhydride and an overhead fraction conprising - nReglaeny! at i on
f eedst ock 20 and i odi ne-cont ai ni ng pronnterjnw _ i t he over head
fraction from (6) to the carbonylation '

ABSTRACT

PROCESS FOR THE PURIFICATION OF CARBOXYLIC ACIDS
AND/OR THEIR ANHYDRIDES

A process for purifying an iodide-contaminated carboxylic acid
and/or anhydride fraction obtained by liquid phase carbonylation using a
carbonylation catalyst, an iodine-containing promoter and optional
iodine~-containing copromoter comprises vapourising the fraction after it
has been freed of catalyst, feedstock and promoter components to produce
a vapour acid and/or anhydride fraction having reduced iodide

contamination.



step, (8) feeding the base fraction from (6) conprising iodide-contani nated
aceti ¢ acid and acetic anhydride to a post-flash 25 vapouri ser wherein
acetic acid and acetic anhydride having reduced iodide contam nation is
separated as a vapour fraction fronﬂa ;iquid fraction, (9) recycring tiquid
fraction from(8) as wash liquid to 1(1 scrubbi ng sectlomsog ﬂgBee- :
prelimnary flash vapouriser, 30 (10) separating by dis LsoRiaced
acid fromacetic anhydride, in the vapour fraction from ( Emum‘ i ng
at |east part of the acetic acid separated in (10) to the't ' n

step (1), and (12) recovering acetic anhydride and any acetic acid not
recycled to 35 t he esterifipation step fromthe vapour fraction from(8).

-
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10 Iri;a nmodi fication of this enbodi nment, the post-flash vapouriser may be
integral with the fractional distillation colum used to effect the
fractional distillation of step (6) so that steps (6) to (9) are nodified

to: 5 (6') separating the volatile fraction from(4) by fractional
distillation in a distillation colum iRtoyan overhead fraction conprising
- unreacted carbonyl ati on feedstock and iedéne-containing pronoter, a base

vapour fraction conprising carboxylic acid and/or anhyﬂfdsﬂwh&\ﬁe&m gyced
overhead fraction from(6') to the carbonyl ation step, ﬁ

i odi de contam nation and a liquid base 10 fraction, n",”,"'mmm " he

FlG.2
12
[
21
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(8% mnthdramnng t he base vapour fraction fromthe base of the distillation

colunn and the base liquid fraction fromthe base of 15 the distillation
colym, (9') recycling the base liquid fractio : rsh—3-4-6

t he scrubbing section of the prelimnary flash{v
di scussed the base vapour fraction may be reno
columm at about one or two trays fromthe base aFB

Details of preferred reactants, reaction condi roﬁﬁ@%r fﬁﬁwﬁﬂ
effecting this particularly preferred enbodine1t ﬁgﬁﬂﬁgifouﬁﬁ”ﬁﬁﬂﬁhdwgﬂi .....
previously referred to EP-A-0087870. A particujarly preferred enggﬂ nt of
the process of the 25 invention is further i||DATEaOFIRECEIPT ef d

the acconpanying drawings in which Figure 1 is a srnplrfrea TIOW‘UIngdH|U|
the relevant part of a process for the manufacture of acetic anhydride

EROCESS FOR TﬁE PURIFICATION OF CARBOXYLIC
ACIDS AND/OB THEIR ANHYDRIDES

The present invention relates generally to the purification of

carboxylic acids and/or their anhydrides and in particular to the
rempval of iodide impurities froﬁ carboxylic acids and/or their
anhydrides produced by the liquid phase carbonylation of lower

5 alcohols and/or their esters using iodine-containing promoters,
preferably from acetic acid and/or acetic anhydride produced by thé
liquid phase carbonylation'of methanol and/or methyl acetate.

Acetic acid and acetic anhydride have been known as industrial
chemicals for many years. Acetic anhydride constitutes the second

10 largest end use for acetic acid and is widely employed in the
production of cellulose acetate and other cellulose esters. Smaller
guantities are used in the production of specialist esters, aspirin
and pesticides. Acetic acid is used as a preservative and as an
intermediate in the production of, for example, acetate esters.

15 The production of acetic acid by the liquid phase carbonylation
of methanol is a well-known industrially operated process and is
widely operated commercially. The carbonylation process, which is
typically catalysed by rhoditm and methyl iodide, is described in
detail in, for example, GB 1233121. European patent application

20 number EP-A-0087870 describes a modification in which acetic
anhydride, with or without the net co-production of acetic acid, is
obtained from methanol and carbon monoxide in a series of
esterification, carbonylation and separation, steps. In more detail
the latter process compriSes:

25 (1) reacting methanol with recycle acetic acid in an esterification

This is the replacement sheet
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and acetic acid from nethanol and carbon nonoxi de by the integrated

esteri fii cation, carbonylation and separation steps of EP-A-0087870 30 and
Figure 2 is a nodification of the apparatus of Figure 1 with the vapouriser
being integral with the distillation colum. Referring to Figure 1 in use
the product of the carbonyl ation reaction2consisting of predom nantly
acetic anhydride, acetic acid, unreacted nethyl acetate, rhodium

carbonyl ati on catal yst, some 35 nmet hyl i odi de pronoter and opti onal
co-pronoter such as N, N di net hyl I m dazoliumiodide is passed fromthe
carbonyl ati on r etei @ Pérnbynl édterificatide ppodldtneaiainidg phediminamtilser 2

D e PPERA ReSRAEY s L oy AR g gl o L ¢
(2) removing part of the water from the esterification product,

(3) reacting the esterification product still containing water yith

5 carbon mo@ox;de in a carbonylation step in the presence as catalyst
of_ffee or combined metallic carbonylation catalyst and, as
promoter, free or combined halogen to form a carbonylation product
containing acetic acid and acetic anhydride,

(4) separating the cafbonylation product by fractional distillation

10 into a low boiling fraction containing carbonylation feed and

- volatile carbonylation promoter components, acetic acid and acetic
anhydride fractions, and a higher boiling fraction'containing
carbonylation catalyst components,

(5) recycling the low boiling fraction containing carbonylation

15 feed and carbonylation promoter components and the higher boiling
fraction containing carbonylation catalyst components to the
carbonylation step, and
(6) recycling at least part of the acetic acid fraction to the
‘esterification step.

20 The production of carboxylic acid anhydrides by carbonylation
is described for example in US 4,792,620 and US 5,003,104.

In liquid phase carbonylation processes, for example that of
GB 1,233,121, EP-A-0087870, US 5,003,104 and US 4,792,620 a
preferred promoter is an iodine-containing compound, preferably an

25 organo-iodide, such as an alkyl, or aryl halide, methyl iodide being
particularly preferred. Also iodide containing co—promotérs may be
used such as quaternary heterocyclic amine iodide salts as described
in EP-A-0391680; alkylated imidazolium iodides as described in
EP-A-0479463 and lithium iodide as described in US 5,003,104.

30 The carbonylation product comprising carboxylic acid and/or
anhydride, carbonylation feed, carbonylation catalyst and
iodine-containing promoter and optional iodide-containing
co-promoter components can be separated by passing to a first
distillation column wherein an overhead fraction containing

35 carbonylation feed and iodine-containing promoter components, an

This is the replacement sheet
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5 "acetic anhydride, acetic acid, unreacted nethyl acetate and net hyl

i odi"de *pronoter is renmoved fromthe prelimnary flash vapouriser via line 5
and a liquid fraction conprising involatile carbonylation catal yst and
optional co-pronoter is renoved via |line 6 and recycled to the
carbonyl ati on reactor 20. The scrubbing trdays 3, knitnesh 10 packi ng 14
and wash liquid 4 therefore are intended to facilitate the renoval of
involatile iodides in the liquid fraction renoved through line 6. The
vapour fraction fromthe prelimnary flash vapouriser 2 is fed vialine 5

to the distill alihtéeneaki e £faét DN YéHtGAnidpeeriokylic aciérandager Qnaydead Vi a
line 8 a fraction

act | pri.nci aérla oon'%aitni ng unr ct %d rgeth toa etate reactant
and ot hyl i odi 489 o} REPEETe kiR SPREABERR CabalTEt 1R oRY IAYI ST PERRTAC | on
and from the ketcbhpor@nyscarei aepatr@ted bibe dviegheadl f£recitivonangf the ddwrr nant |y
i Odi.de' cont am n%t:'g&i%ﬁeté.ﬁmgafjw&&ietoa@ge Q:Qggétfylggi&l step, the intermediate
5 fr#ction being separated, if necessary, by fr#ctional distillation
in a second distillation column into a carboxylic acid fraction and
a carboxylic acid anhydride fraction.’
A problem with carboxylic acids and/or their anhydrides
produced by the aforesaid carbonylation processes involving
10 iodine-containing §romoters and optional iodine-containing
co~-promoters is that even after separation and purification as
aforesaid they can still contain significant amounts of iodide
impurities. For certain applications, for example in the
subsequent conversion of acetic acid into wvinyl acetate, iodide
15 impurities are detrimental and their removal is highly desirable.
The problem can be alleviated to some extent by feeding the
carbonylation product firat of all to a flash vapouriser wherein a
liquid fraction comprising carbonylation catalyst and optiomnal
iodine-containing co-promoters is separated from a wvapour fraction
20 comprising carboxylic acid and/pr anhydride, carbonylation feed and
iodine~containing promoter components, the liquid fraction being
recycled to the carbonylation reactor and the vapour fraction being
passed to the first distillation column modified to separate only an
overhead fraction comprising carbonylation feed and
25 iodine~containing promoter and a lower fraction containing
carboxylic acid and/or anhydride. However, the acid and/or
anhydride still contains an amount of iodide impurities which is
unacceptable for many purposes.
~ We have now found that the problem of iodide contamination can
30 be substantially reduced by subjecting an iodide-contaminated
carboxylic acid and/or anhydride fraction obtained by liquid phase
carbonylation using iodine-containing promoters and optional
iodine~containing co-promoters, and freed from carbonylation
catalyst, carbonylation feed and iodine-containing promoter

35 components and optional iodine-containing co-promoters, to a
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20 The base fraction fromthe distillation colum 7 is fed via |line
10 ;to the post-flash vapouriser 11. The post-flash vapouriser is heated by
means of an external thernmosyphon reboiler (21) with nedium pressure steam
shell-side. From 11l via line 12 is taken a vapour fraction of acetic
anhydride and acetic acid having a 25 substantially reduced i odi de
content. A liquid bleed is taken fromthe vapouriser via line 13 and
recycled as wash liquid to the trays 3 of the prelimnary flash vapouriser
2 viathe inlet line 4. The vapour fraction from 11l is separated by

di stillation Inbgpaﬁqrsm&nwgfaﬂecmxefﬁt ssioagh&i/drnamﬁa&é C]Jamgn col um

(not 30 shown), and the acetic acid recycled he nenner scribed in
EP- A- 0087870, péF‘E“"@F‘ i?féidgeﬁ%nt&f"éﬂﬂéeeﬁ% sa%‘i"dt%laﬁgau‘é’é’a“%’ofrﬁﬁbél‘ﬂbér°m
met hyl acet ate aeeghdiarssdeeieeactor by esterification. Figure 2 shovvs a

modifi cat i on of the SRRAIALYS Ahe"buSe ubnt 13 plISa0% pLLARY yPOUTT ST

5 purifying an iodide-contaminated carboxylic acid and/or anhydride
fraction obtained'by iiquid phase carbonylation of a carbonylatable
feedstock using a carbonylation catalyst, an iodine-containing
promoter and optional iodine-~containing co-promoter and freed from
carbonylation catalyst, carbonylation feedstock and

10 iodine-containing promoter and optional iodine~containing
co-promoter components wherein the iodide-contaminated carboxylic
acid and/or anhydride fraction is fed to a vapouriser, hereinafter
to be referred to as the post-flash vapouriser, wherein carboxylic

_ acid and/or anhydride having reduced iodide contamination is

15 separated as a vapour fraction from a liquid fraétion.

The carboxylic acid and/or anhydride may be a Cy to Cg
carboxylic acid and/or an anhydride thereof, preferably either
acetic acid or acetic anhydride or a mixture thereof.

The iodide-contaminated carboxylic acid and/or anhydride is

20 obtained by liquid phase carbonylation of a carbonylatable
feedstock using a carbonylation catalyst, an iodine-containing
promoter and optional iodine-containing co-promoter. Further
details of the carbonylation, catalysts, promoters and optional
iodine-~containing co-promoters therefore may be found in the

25 aforesaid patent publications GB 1233121, EP-A-0087870, US 4,792,620
and US 5,003,104, the contents of which are incorporated herein by
reference.

Suitable carbonylatable feedstocks comprise alcohols, ethers
and/or esters for example methanol, diethyl ether and methyl

30 acetate. The carbonylation catalyst may suitably include the metals
of Group VIII of the Periodic Table of the Elements of which the
noble metals iridium, osmium, platinum, palladium, rhodium and
ruthenium are preferred. Particularly preferred is rhodium. As
iodide-containing promoter there may be used élemental iodine,

35 hydrogen iodide, an inorganic iodide salt such as for example
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35 colum, the remmining apparatus being the sane. 12 Thus in .use,the
product of the carbonyl ation reaction consisting of predom nantly acetic
~anhydride, acetic acid, unreacted nethyl acetate, rhodi um carbonyl ation
catal yst, sone nethyl iodide pronoter and optional co-pronoter such as
N, N di met hyl im dazolium?5 i odide is passed fromthe carbonyl ation
reactor 20 by line 1 to the prelimnary flash vapouriser 2 which is
equi pped with scrubbing trays 3 and an inlet for recycle liquid 4. It also
contai ns knitnesh packing 14. A vapour fraction consisting of acetic
anhydri de, acet is6dfgi,dpotussear, adtiminyt cdbeintiodidyl agettinel 1iladiade 10
pronoter is remved fromthe relininarg flasp vggouriser via line 5
dquaternary ammonium or phosphonium iodide. .
_ Particularly preferred are organic iodides such as alkyl or
aryl iodides most preferably methyl iodide. As iodine-containing
5 - co-promoter there may be used lithium, magnesium, calcium, titanium,
chromium, iron, nickel, and aluminium iodides, most preferably
lithium iodide or there may be used quaternary ammonium or
phosphonium iodides such as for example N,N'methyl imidazolium
iodide or precursors thereof. The use of suitable co-promoters is
10 described in EP-A-0,087,870; EP-A-0,391,680; EP-A-0,479,463 and
US 5,003,104 the contents of which are hereby incorporated by
reference. Thus EP-A~0,391,680 describes the preparation of
carboxylic acids by carbonylation using a co-promoter selected from
the group consisting of quaternary ammonium iodides having the

15 formula:-~

R
(1) Rl r':
+)>—R1 1~
_ N
20 . Rl éz
(2) Rl
RL 1~
25 ' 9
R
and (3) OH
“1- :
L.« O
30 §+ OH §+ I
R R

wherein the R and Rl groups are independently selected from hydrogen
or C; to Cyp alkyl groups with the proviso that at least Rl is other
than hydrogen. '

35 EP-A-0,479,463 describes the preparation of carboxylic
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and a liquid fraction conprising involatile carbonylation catalyst and
optional "co-pronoter is renoved via line 6 and recycled to the

carbonyl ation reactor 20. The scrubbing trays 3, knitnesh packing 14 and
wash liquid 4 therefore are intended to facilitate the 15 renoval of
involatile iodides in the vapour fractionerenoved through line 6. The
vapour fraction fromthe flash vapouriser 2 is fed vialine 5 to the
distillation colum 7 fromwhich is renoved overhead via line 8 in fraction
principally containing unreacted nethyl acetate 20 reactant and net hyl

| odi de pr onot eranhghifdesi 8siMCHCdEPrimtebesdadcba kel ithe g:up! borbist fndi Qure
2 the post-flash vapouriser is integral with the distillation colum so
that the kettl €30 of the distillation colum 7 acts as the vessel of the
post - fl ash vapoyBrdbalkyhes-u@pbyl indddzaliuR Hodides ef f ect ed by neans of an

external ther mosypROMN W §0PId k1 Ak a¥dum sodide;

5 1,3~dialkyl-4~-n-propylimidazolium iodide;
1,3-dialkyl-4-isopropylimidazolium iodide;
1,3-dialkyl-4-n-butylimidazolium icdide;
1,3-dialkyl-4-sec-butylimidazolium iodide;
1,3-dialkyl-4-tert-butylimidazolium iodide;

10 1,3-&ialky1-2,4,5-trimethylimidazolium iodide and mixtures thereof
where the alkyl groups are independently C; to Csqg alkyl.

US-5,003,104 describes the carbonylation of methyl acetate in
the presence of lithium iodide co-promoter.

Preferably the post-flash vapouriser is a flash vapouriser

15 without fractionation. The temperature, pressure and other
. operating parameters of the post-flash vapouriser, such as split of

liquid to vapour fractions and residence time will depend upon such
parameters as'the composition, temperature, pressure and flow rate
of the iodide~contaminated carboxylic acid and/or anhydride fraction

20 fed to the post-~£flash vapouriser. Suitably the post-£flash
vapouriser may be operated at a pressure of up to 10 barg,
preferably in the range 0 to 1.5 barg and/or at a temperature in the
range 100 to 200°C, preferably 120 to 160°C. Suitably the
post-flash vapouriser may be operated with a mass ratio of vapour

25 fraction to liquid fraction in the range 0.5 to 100:1 preferably 5:1
to 30:1. The post-flash vapouriser may be operated on stand-by by
not taking any liquid fraction and recycling all of the vapour
fraction as feed. Suitably the residence time of liquid in the
post-flash vapouriser calculated as the mass of liquid in the

30 post-flash vapouriser divided by the mass feed rate may be up to 60
minutes, preferably in the range 5 to 40 minutes.

Heat may be supplied to the post-flash vapouriser by any
suitable means but preferably by steam for example by means of an
external thermosyphon reboiler with steam shell-side and process

35 fluid tube-side which takes liquid from the base of the vapouriser
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medi um pressure steam shel |l -side which also boils the distillation colum
caontents. Fromthe distillation colum kettle 30 there is taken via line 12
a vapour base fraction of acetic anhydride and acetic acid having 30 a
substantially reduced i odide content than if a liquid fraction were taken
fromthe base of the distillation colum.7A liquid bleed fraction is taken
fromthe kettle 30 via |line 13 and recycled as wash liquid to the trays 3
of the prelimnary flash vapouriser 2 via inlet-4. The vapour fraction nmay
al so be renoved about one or two 35 trays fromthe base of the
distillation coiddMReturnslBigi@-vasr afovactidnijermo ekl 1o nROvifuusdy | i ne

12.1s It is preferred that the carboxylic acid and/or anhydride be
freed from carbonylation catalyst, carbonylation feed and
iodine-containing promoter and optional iodine-containing

5 co-promoter components by feeding the carbonylation product to a
preliminary flash vapoﬁriser wherein a liquid fraction comprising
carbonylation catalyst and optional iodine-containing co-promoter is
separated from a vapour fraction comprising carboxylic acid and/or
anhydride, carbonylation feedstock and iodine-containing promoter

10 components, the liquid .fraction being recycled to the carbonylation

| reactor and the vapour fraction being passed to a distillation
column wherein an overhead fraction comprising carbonylation
feedstock and iodine-containing promoter is separated from a bottoms
fracfion comprising the iodide-contaminated cafboxylic acid and/or

15 anhydride. '

The iodide-contaminated acid and/or anhydride bottoms fraction
is then passed to the post-flash vapouriser wherein carboxylic acid
and/or anhydride haviné reduced iodide contamination is separated as:
a vapour fraction f£rom a liquid fraction.

20 In a modification of this embodiment of the process of the
present invention the post-fiash vapouriser is integral with the
distillation column. Thus the kettle of the distillation column
acts as the vapouriser vessel and vapourisation is effected by the
distillation column reboiler rather than a separate heat source.

25 Thus in this embodiment an overhead fraction comprising
carbonylation feedstock and iodine-containing promoter is removed
from the distillation column. A vapour fraction comprising
carboxylic acid and/or anhydride is taken as a vapour fraction from
the base of the distillation column. This has a lower iodide

30 content than if a liquid fraction were taken from the base of the
distillation column. A base liquid fraction is removed separately
from the vapour fraction from the base of the distillation column.
In this embodiment the vapour fraction'may be removed from
immediately above the liquid in the kettle at the base of the

35 distillation column or may be removed about one or two trays from
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separated by distillation into acetic anhydride ‘acetic acid in a
distiltation colum (not shown), and the acetic acid recycled in the manner
descri bed i nEP- A-0, 087,870 part of the separated acetic acid 5 bei ng
used to produce nethyl acetate for the reactor by esterification. The

i nvention will now be illustrated by refeBence to the foll ow ng Exanpl es.
Exanples 1 & 2 10 Apparatus simlar to that illustrated in Figure 1
was used for these Exanples. Liquid conposition froma rhodi umcatal ysed
car bonyl ati on of nethanol/nmethyl acetate/water in the presence of nethyl

i odi de pronot ertBade NedtRetdiyt 1113k o7 @bl el k6 (jrd@esO et oaMinRAt idE @ 15

Com oL L ST YRR Bl e Bef g e bal NP LS
It is further preferred that the preliminary flash vapouriser
be provided in the upper region thereof with a scrubbing section
5 having mesh, sprays, trays or the like and that.a liquid,'suitably
the solvent used to dissolve the catalyst be introduced to the
vapouriser above the scrubbing section as wash therefore.
Alternatively, or in addition, the upper regions of the preliminary
flash vapouriser may be packed with a distillation aid, for example
10 knitmesh. A preferred wash for the scrubbing section in the
preliminary f£lash vapouriser is liquid fraction separated from the
post~flash vapouriser. |
In our experience acetic acid and acetic anhydride, for
example, still contain amounts of iodide impurities in excess of
15 those desirable for certain applications, even when a preliminary
flash vapouriser equipped with scrubbing facilities and knitmesh
packing is employed in the absence of the post~flash vapouriser.
This is particularly the case when iodine-containing co-promoters
are used in the carbonylation.process. The reason for this can only
20 be a matter for speculation, perhaps very high boiling iodides are
entrained in the flash distillate as a very fine mist and/or
chemical transformations in the subsequent distillation column
produce iodides. Whatever the reason, the fact is that the product
can be contaminated with iodide even after the aforesaid
25 procédures. In view of the history of the iodide-contaminated acid
and/or anhydride, it is extremely surprising therefore that
subjecting the product to an additional flash vapourisation
significantly reduces the iodide contamination.
In a particularly preferred embodiment the invention provides a
30 process for the production of acetic anhydride with or without the
net co-production of acetic acid from methanol and carbon monoxide
in a series of esterification, carbonylation and separation steps
comprising:
(1) reacting methanol with recycle acetic acid in an esterification

35 step to form an esterification product contaihing predominantly
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carbonyl ation catal yst and N, N di nethyl im dazoliumiodide was recycled
fromthe 'prelimnary flash vapouriser to the carbonylation reactor. The
vapour fraction fromthe prelimnary flash vapouriser 20 was passed to a
distillation colum. Fromthe head of the distillation colum a fraction
conprising nmethyl acetate reactant and ne®hyl iodide pronoter was recycled
to the carbonylation reactor. Aliquid fraction was taken fromthe base of
the distillation columm, cooled and collected in a tank before being 25
passed to a steam heated vapouriser operating at 1 barg pressure and about

[err]. The Corrpﬁsmyiloaseaftet heatfe@eshd uﬁmualfyaehi-mtamdndthmld fractions
are shown in Ta %fs 1 and and esul t

|
Tabl o5 1 and 2 K¢ | SoBPEiRE PRER OFERa, ARUE £ PaE0t HERGL HLl G Prrdishe
reduced i odi de €3nt aenetaingohhd leanetifdcdtion prxddetianpll ecdnheidimgdvitaei ag

al ready been s uQLP&%n?QaEa%l@ Pée%lskmw@ﬁi’h fclaflﬁrﬁ monoxide in a carbonylation

5  step in the presence as catalyst of free or combined metallic
carbonylation catalyst, an iodine-cont;ining promoter and optionally
an iodine-containing co-promoter to form a carbonylation product
containing acetic acidséﬁd acetic anhydridé,

(4) feeding the carbonylation product to a preliminary flash

10 vapouriser provided in the upper region thereof with a scrubbing
section wherein a liquid fraction comprising carbonylation catalyst
and optional iodine-containing co-promoter is separated from a
.vapour fraction comprising acetic acid, acetic anhydride,
carbonylation feedstock and iodine-containing promoter,

15 (5) recycling liquid fraction from (4) to the carbonylation step,
(6) separating the vapour fraction from (4) by fractional
distillation in a distillation column into a base fraction
comprising iodide-contaminated acetic acid and acetic anhydride and
an overhead fraction comprising unreacted carbonylation feedstock

20 and iodine-containing promoter,

{(7) recycling the overhead fraction from (6) to the carbonylaﬁion
step,

(8) feeding the base fraction from (6) comprising
iodide-contaminated acetic acid and acetic anhydride to a post~flash

25 vapouriser wherein acetic acid and acetic anhydride having reduced
iodide contamination is separated as a vapour fraction from a liquid
fraction,

(9) recycling liquid fraction fiom (8) as wash liquid to the
scrubbing section of the preliminary flash vapouriser,

30 {10) separating by distillation acetic acid from acetic anhydride,
in the vapour fraction from (8)

(11) recycling at least part of the acetic acid separated in (10) to
the esterification step (1), and '
(12) recovering acetic énhydride and any acetic acid not recycled to

35 the esterification step from the vapour fraction from (8).
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35 14 TABLE 1 - EXAMPLE 1 STREAM FEED_____ VAPOUJR——

LIQUID 5 .

FRACTI ON Flow rate (1/hr) 9.3 . 8.; Thlsshee‘H“s(g\l“e“
Conposi tion (by weight) 10 Acetic acid (% 71f H“‘l“‘“ﬂm”

69. 1 58.1 Acetic anhydride (% 10 7. 8

37.8 1 odide (ppm 37 5.6 |- 307 15
TABLE 2- EXAMPLE 2 STREAM FEED VAPOUR LI QUI D

10

15

20

25

30

35

In a modification of this embodiment, the post-flash vapouriser

may be integral with the fractional distillation column used to

. effect the fractional distillation of step (6) so that steps (6) to

(9) are modified to:

(6') separating the volatile fraction from (4) by fractional
distillation in a distillation column into an overhead fraction
comprising unreacted carbonylation feedstock and iodine-containing
promoter, a base vapour fraction comprising carboxylic acid and/or
anhydride having reduced iodide contamination and a liquid base
fraction, '

(7') recycling the overhead fraction from (6') to the carbonylation
step,

(8") withdfawing the base vapour fraction from the base of the
distillation column and the base liquid fraction from the base of
the distillation column,

(9') recycling the base liquid fraction from (8') as wash liquid to
the scrubbing section of the preliminary flash'vapouriser.

As previously discussed the base vapour fraction may be removed
from the distillation column at about one or two trays f£rom the base
to reduce entrainment.

Details of preferred reactants, reaction conditions and
procedures for-effecting this particularly preferred embodiment may
be found in the previously referred to EP-A-0087870. .

A particularly preferred embodiment of the process of the
invention is fprther illustrated with reference to the accompanying
drawings in which Figure 1 is a simplified flow diagram of the
relevant part of a process for the manufacture of acetic anhydride
and acetic acid from methanol and carbon monoxide by the integrated
esterification, carbonylation and separation steps of EP-A-0087870
and Figure 2 is a modification of the apparatus of Figure 1 with the
vapouriser being integral with the distillation column.

Referring to Figure 1l in use the product of the carbonylation
reaction consisting of predominantly acetic anhydride, acetic acid,
unreacted methyl acetate, rhodium carbonylation catalyst, some

methyl iodide promoter and optional co-promoter such as N,N'dimethyl
This is the replacement sheet
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FRACTI ON FRACTION 20 Flow rate (1/hr) 9.4 8.4

1.0 Cofrposition (by weight) Acetic acid (% 67.6 66. 6
56,8 25 Acetic anhydride (% 27. 4 - 29. 4
39.3 lodide (ppm 44. 8 5.4 360 30 35 15

Exanples 3 & 4 Apparatus simlar to that illustrated in Figure 2 was used
- for '

imidazolium iodide is passed from the carbonylation reactor 20 by
line 1 to the preliminary flash vapouriser 2 which is equipped with
scrubbing trays 3 and an inlet for recycle liquid 4. It also
contains knitmesh packing 14. A vapour fraction cdnsisting of

5 acetic anhydride, acetic acid, unreacted methyl acetate and methyl
iodide promoter is removed frsm the preliminary flash vaéouriser via
line 5 and ‘a liquid fraction comprising involatile carbonylation
catalyst and optional co-promoter is removed via line 6 and recycled
to the carbonylation reactor 20. The scrubbing trays 3, knitmesh

10 packing 14 and wash liquid 4 therefore are intended to facilitate
the removal of involatile iodides in the liquid fraction removed
through line 6.

The vapour fraction from the preliminary f£lash vapouriser 2 is
fed via line 5 to the distillation column 7 from which there is

15 removed overhead via line 8 a fraction principally containing
unreacted methyl acetate reactant and methyl iodide promoter, which
is recycled to the carbonylétion reaction and from the kéttle 9 via
.line 10 a base liquid fraction of predominantly iodide-contaminated
acetic anhydride and acetic acid.

20 The base fraction from the distillation column 7 is fed via
line 10 to the post-flash vapouriser 11. The post-flash
vapouriser is heated by means of an external thermosyphon reboiler
(21) with medium pressure steam shell-side. From 1l via line 12 is
taken a vapour fraction of acetic anhydride and acetic acid having a

25 subétantially reduced iodide content. A liquid bleed is taken from
the vapouriser via line 13 and recycled as wash liquid to the trays
3 of the preliminary flash vapouriser 2 via the inlet line 4.

The vapour fraction from 11 is separated by distillation into
acetic anhydride and acetic acid in a distillation column (not

30 shown), and the acetic acid recycled in the manner described in
EP-A-0087870, part of the separated acetic acid being used to
produce methyl acetate feed for the reactor by esterification.

Figure 2 shows a modification of the apparatus of Figure 1l in
. that the post flash vapouriser is integral with the distillation

35 column, the remaining apparatus being the same.
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t hese Exanples. Liquid conposition froma rhodi um catal ysed carbonyl ati on
of 5 ' nethanol/nethyl acetate/water in the presence of nethyl iodide
pronoter and N, N di methyl i m dazoliumiodide co-pronbter in a continuous,
stirred reactor was passed to a prelimnary flash vapouriser. Aliquid
fraction conprising involatile rhodi um carlBonyl ati on catal yst and

N, N di net hyl im dazoliumiodi de was 10 recycled fromthe prelimnary
flash vapouriser to the carbonylation reactor. The vapour fraction fromthe
prelimnary flash vapouriser was passed to a 3 inch dianeter O dershaw

distillation col um sgperat ageptthatmnberdfctm %aswr?yla’é{m&mmﬁad of the
distillation colum, a fraction. cqQnpr.i_sing %éweacetate react ant and

methyl 15 i odFERSiFtoRS 1o Phedomip VefFﬁH&c 545 n§Fedtic off 1% arnrgactedy
vapour fracti onmeeHylr a6étu}eaCeHiaddum Giattberiyd a8 oo catalyaydrdode hetNyl niddads de

contam nation V\I%‘?oxgo%lé%narfdr gm:}.onax go—%ﬁror%o erdéusc ! l l q‘} hQ tge%hymmidazolium
' 5 iodide is passed from the cgrbonylation reactor 20 by line 1 to the
preliminary flash vapouriser 2 which is equipped with scrubbing
trays 3 and an inlet for recycle liquid 4. It also contains
knitmesh packing 1l4. A vapour fraction consisting of acetic
anhydride, acetic acid, unreéacted methyl acetate and methyl iodide
10 promgter is removed f£rom the preliminary f£lash vapouriser via line 5
and a liquid fraction comprising involatile carbonylation catalyst
and optional co-prbmoter is removed via line 6 aﬁd recycled to the
carbonylation reactor 20. The scrubbing trays 3, knitmesh packing
14 and wash liquid 4 therefore are intended to faciljitate the
15 removal of involatile iodides in the vapour fraction removed through
line 6.
The vapour fraction from the flash vapouriser 2 is fed Qia line
5 to the distillation column 7 from which is removed overhead via
line 8 in fraction principally containing unreacted methyl acetate
20 reactant and methyl iodide promoter, which is recycled to the
carbonylation reaction.
In Figure 2 the post-flash vapouriser is integral with the
distillation column so that the kettle 30. of the distillation column
7 acts as the vessel of the post-flash vapouriser and vapourisation
25 is effected by means of an external fhermosyphon reboiler 21 with
medium pressure steam shell-side which also boils the distillation
column contents. _
From the distillation column kettle 30 there is taken via line
12 a vapour base fraction of acetic anhydridé and acetic acid having
30 a substantially reduced iodide content than if a liquid fraction
were taken from the base of the distillation column. A liquid bleed
fraction is taken from the kettle 30 via line 13 and recycled as
wash liquid to the trays 3 of the preliminary flash vapouriser 2 via
inlet 4. The vapour fraction may also be removed about one or two

35 trays from the base of the distillation column.
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counting fromthe base. A base liquid bleed fraction was taken fromthe

base ‘of* the distillation colum and recycled to the prelimnary 20
In Exanple 3, the distillation colum was operated with a

vapouri ser.

"return of

fl ash

reflux to the head of the colum at- a reflux : heads take off

ratio of 1.94 to 1.0, the reflux ratio wassunrecorded in Exanple 4. Two
Experinents were perfornmed and the results are shown in 25 Tabl es 3 and
The | ow i odi de contents of the vapour fraction streans and the high

i odi de content of the base bleed fractions indicate that the vapour

fractions have | overpiOghsleCoRIRAbS defabed ErédSoophdughWidlel 18 Jar ocess
streans were taken as liquid fromthe base of the distillation colum. 30

4.

35

10

15

20

25

.30

35

separated by distillation into acetic anhydride acetic acid in a
distillation column (not shown), and the acetic acid recycled in the
manner described inEE-A—0,087,870 part of the separated acetic acid
beiﬁg used to produce methyl acetate for the reactor by
estérification.

The invention_will now be illustrated by reference to the

following Examples.

Examples 1 & 2
Apparatus similar to that illustrated in Figure 1 was used for

these Examples.

Liquid composition from a rhodium~catalysed carbonylation of
methanol/methyl acetate/water in the presehce of methyl iodide
promoter and N,N'dimethyl imidazolium iodide co~promoter in a
continuous, stirred reactor was passed to a preliminary flash
vapouriser. A liquid fraction comprising involatile rhodium
carbonylation catalyst and N,N'dimethyl imidazolium iodide was
recycled ffom the preliminary flash vapouriser to the carbonylation
réactor. The vapour fraction from the preliminary flash vapouriser
was passed to a distillation column. From the head of the
distillation column é fraction comprising methyl acetate reactant
and methyl iodide promoter was recycled to the carbonylation
reactor. A liquid fraction was taken from the base of the
distillation column, cooled and collected in a tank before being
passed to a steam-heated vapouriser operating at 1 barg pressure and
about 149'0. The compositions of the feed, vapour faction and
liquid fractions are shown in Tables 1 and 2 for Examples 1 and 2.

From the results in Tables 1 and 2 it is clear that the vapour
fraction has a significantly reduced iodide contamination than the
feed despite the feed having already been subjected to a preliminary
flash.
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16 TABLE 3 - EXAMPLE 3 Aver age columm base tenperature [err]; head

tenperature [err]
Flow rate (g/hr)

STREAM |

1876. 6

(by weight) Acetic acid (%

Acetic anhydride (%
100 15 TABLE 4 -

1.3

[err]; head tenperature [err] 20

10

15

20

25

30

35

43.0

14

VAPOUR FRACTI ON
325 10
56. 6

TABLE ! - EXAMPLE 1

LI QUI D BASE BLEED
Conposi tion
29.8

67.8 lodide (ppm
EXAMPLE 4 Average col um: base tenperature

LIQUID

STREAM FEED VAPOUR
FRACTION FRACTION
Flow rate (1/hr) 9.3 8.3 1.0
Composition (by weight)
Acetic acid (%) 71.0 69.1 58.1
Acetic anhydride (%) 27.8 29.4 37.8
Iodide (ppm) 37 5.6 307
TABLE 2 ~ EXAMPLE 2
STREAM FEED VAPOUR LIQUID
FRACTION FRACTION
"Flow rate (l/hr) 9.4 8.4 1.0
Comgosition (by weight)"
Acetic acid (%) 67.6 66.6 56.8
Acetic anhydride (%) 27.4 29.4 39.3
Iodide (ppm) . 44.8 5.4 360
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STREAM VAPOUR FRACTION LI QUI D BASE BLEED Fl ow rate (g/hr)

1366: 8 - 196.9 25 Conposition (by weight) Acetic acid
(99 58.5 _ 30.2 Acetic anhydride (%

41. 2 67.2 lodide (ppm 4.0

230 30 35 - 8 APR 1996 Date: 17 C ai nsis

Examples 3 & 4
Apparatus similar to that illustrated in Figure 2 was used for

these Examples.
Liquid composition from a rhodium-catalysed carbonylation of

5 methanol/methyl acetate/water in the presence of methyl iodide
promoter and N,N'dimethyl imidazolium iodide co-promoter in a
continuous, stirred reactor was passed to a préliminary flash
vapouriser. A liquid fraction comprising involatile rhodium
carbonylation catalyst and N,N'dimethyl imidazolium-iodide was

10 recycled from the preliﬁinary flash vapouriser to the carbonylation
reactor. The vapour fraction from the preliminary flash vapouriser
was passed to a 3 inch diameter Oldershaw distillation column _
operated at atmospheric pressure. From the head of the distillation
column a fraction comprising methyl acetate reactant and methyl

15 iodide promoter was recycled to the carbonylation reactor. A wvapour
fraction comprising acetic acid and acetic anhydride low in iodide
contamination was taken from tray 2 of the distillation column
counting from the base. A base liquid bleed fraction was taken from
the base of the distillation column and recycled to the preliminary

20 flash vapouriser. In Example 3, the distillation column was
operated with a return of reflux to the head of the column at a
reflux : heads take off ratio of 1.94 to 1.0, the reflux ratio was
unrecorded in Example 4.

Two Experiments were performed and the results are shown in

25 Tables 3 and 4. The low iodide contents of the vapour fraction:
streams and the high ifiodide content of the base bleed fractions
indicate that the vapour fractions have lower iodide contents than
if the acid/anhydride process streams were taken as liquid from the
‘base of the distillation column. '

30

35
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1. A process for purifying an iodide-contam nated carboxylic acid and/or
anhydride fraction obtained by |iquid phase carbonyl ation of a

car bonyl at abl e feedstock using a carbonyl ation catalyst, an

I odi ne-contai ning pronoter and optional iodine-containing 5 co- pronot er
and freed from carbonyl ati on catal yst, catéonyl ation feedstock and

I odi ne-cont ai ni ng pronoter and optional iodine-containing co-pronoter
conponents characterised in that the iodide-contanm nated carboxylic acid
and/ or anhydride fraction is fed to a vapouriser hereinafter referred to as
the post-flash 10 vapouri ser, wher@agfr GaLbgaubig 3aci d and/ or anhydri de
havi ng a reduced i odide contam nation IS separated as a vapour fraction
froma liquid fraction. 2. A process as clainmed in claim1 in which the
car boxyl i c aci daverdgercoindy asdetdmpefdtmed I20MaGahbad\tenpéitueatzal. ¥s¢ ,
carbonylation 15 feedstock and iodi ne-containing pronoter and optional

5
STREAM VAPOUR FRACTION | LIQUID BASE BLEED

Flow rate (g/hr) 1876.6 . 325

10 Composition (by weight)

Acetic acid (%) 56.6 29.8
Acetic anhydride (%) _ 43.0 ' 67.8
Iodide (ppm) . 1.3 100
15
TABLE 4 - EXAMPLE 4
Average column base temperature 131.9'0; head temperature 71.3°C
20 .
STREAM - | VAPOUR FRACTION LIQUID BASE BLEED
Flow rate (g/hr) 1366.8 196.9

25 Composition (by weight) _ _
Acetic acid (%) 58.5 30.2 .

Acetic anhydride (%) 41,2 67.2
Iodide (ppm) 4.0 230
30
35
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i odi he-contai ning co-pronoter by feeding |iquid phase carbonyl ati on product
to a prelimnary flash vapouriser wherein a liquid fraction conprising
carbonyl ati on catal yst and optional iodine-containing co-pronoter is
separated froma vapour fraction conprising 20 carboxylic acid and/or
anhydri de, carbonyl ation feedstock and i odi ne-contai ni ng pronoter
conponents, the liquid fraction being recycled to the carbonylation reactor .
and the vapour fraction being passed to a distillation colum wherein an
overhead fraction conprising carbonyl ation feedstock and i odi ne-cont ai ni ng
pronoter is 25 separated froma bottons fraction conprising 18

| odi de-contam nated carboxylic acid and/g; anhydri de which bottons

T

DR o

e T Ty s w
Claims:
1. A process for purifying an iodide-contaminated carboxylic acid
and/or anhydride fraction obtained by liquid phase carbonylation of
a carbonylatable feedstock using a carbonylation catalyst, an
iodine~containing promoter and optional iodine-containing

5 co-promoter and freed from carbonylation catalyst, carbonylation
feedstock and iodine-containing promoter and optional
iodine-containing co-promoter components characterised in that the
iodide-contaminated carboxylic acid and/or anhydride fraction is fed
to a vapouriser hereinafter referred to as the post-flash

10 vapouriser, wherein carboxylic acid and/or anhydride having a

" reduced iodide contamination is separated as a vapour fraction from

a liquid fraction.
2. A process as claimed in claim 1 in which the carboxylic acid
and/or anhydride is freed from carbonylation catalyst, carbonylation

15 feedstock and iodine-containing promoter and 6ptiona1
iodine-containing co-promoter by feeding liquid phase carbonylation
product to a preliminary.flash vapouriser wherein a liquid fraction
comprising carbonylation catalyst and optional iodine-containing
co-promoter is separated frém a vapour fraction comprising

20 carboxylic acid and/or anhydride, carbon}lation feedstock and
iodine~containing promoter components, the liquid f£raction being
recycled to the carbonylation reactor and the vapour fraction being
passed to a distillation column wherein an overhead fraction
comprising carbonylation feedstock and iodine-containing promoter is

25 separated from a bottoms fraction comprising
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fraction is fed to the post-flash vapouriser wherei nTg oxyT\c‘aGLd\
and/ or ~anhydri de having a reduced i odi de contam et as a
vapour fract—rﬁn—froma Irquid fraction. 5 3. ﬁ in
claim1l1 or e post-flash vapou i,ser I
vapouri ser. M m m“ claimed in dPaim 2Llapdified " he
post-flash va ar Ims lsntegral with the distillation coI um1 and the
vapour fraction fromthe prelimnary flash vapouriser is passed to the 10

distillation colum wherein an overhead fraction conprising carbonylation
feedstock and i @ddm—eamﬁaimhtugi pactBybic asid andlad ahipinit@esidicht bdticahs on

colum and a Vagasctigr af.t if%g tgc{ r{F I Slsggflcagftb\?ﬁ}%lxrfse%mlgﬁr%qd/carbox hPi‘?J Iacgl%

taken fromthe e |on colu separa rom a
base fracti on wahdfeti gnhigiride dravingl & reduceficiaddde c@htmamm iils| e&na@nted

colum. 5. A BE Of §2po@S £¢had 1R de i dhy anYiqane Qahefiqadins 1 to 4 in which the
5 3. A process as claimed in claiﬁ 1 or claim 2 in which the
~post-~flash vapouriser is a flash vapouriser.
4. A process as claimed in claim 2 modified in that the post-flash
vapouriser is integral with the distillation column and the vapour
fraction from the pfeliminary flash vapouriser is passed to the
10 distillation column wherein an overhéad fraction comprising
carbonylation feedstock and 1odine-containing promoter is removed
from the distillation column and a vapour fraction comprising'
carboxylic acid and/or anhydride is taken from the base of the
disfillation column separately from a liquid base fraction which is
15 removed from the base of the distillation column.
5. A process as claimed in any one of claims 1 to 4 in which the
post-flash vapouriser is operated at a pressure of up to 10 barg
and/or a temperature in the range 100 to 200°C.
6. A process as claimed in any one of claims 2 to 5 in which the
20 preliminary flash vapouriser is provided in the upper region thereof
with a scrubbing section to which is provided a liquid as wash
therefore. .
7. A process as claimed in any one of the preceding claims in
which there is purified a carboxylic acid having from 2 to 4 carbon
25 atoms and/qr an anhydride thereof.
8. A process as claimed in claim 7 in which there is purified a
fraction comprising acetic acid and acetic anhydride.
9. A pf&béss as claimed in claim 8 in which the acetic acid and -
acetic anhydride are produced by the carbonylation of carbonylatable
30 feedstock in the presence of a rhodium carbonylation catalyst,
methyl iodide promoter and N,N'dimethyl imidazolium iodide
co-promoter.
10. A process for the production of acetic anhydride with or
without net co-production of acetic acid from methanol and carbon

35 monoxide in a series of eéterification, carbonylation and separation
This is the replacement sheot
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"post-flash vapouriser is operated at a pressure of up to 10 barg and/or a
tenperature in the range [err] 6. A process as clained in any one of
claime 2 to 5 in which the 20 prelimnary flash vapouriser is provided in
t he upper region thereof with a scrubbing section to which is provided a
liquid as wash therefore. 7. A processl@s cl aimedin any one of the
preceding clainms in which there is purified a ca ng from?2
to 4 carbon 25 atons and/or an anhydride there m |‘[HMH Hm

claimed in claim7 in which there is purified a f, Ca@npsi s+ ng acet i C

aﬁl d and acet |§te§|haa,r§rdgmga A process as cl al med in claim8 in whi ch
the acetic aci and actlc anh e are duc ecarbon

car bonyl at abl {330 Te4%h Bgt'ﬁfég %/‘gl P’ﬁ'éh re8§ éc%tf %ljﬁ'og FAR &5 %‘rfl;i/l ath"ﬁ
cat al yst, et hydepi ooilmbmp:mreeterifagdtm,nl\bchdnet mphtatnidazmﬁadamr;mme

methyl acetate, water and optionally unreacted methanol,

5 (2) removing part of the water from the esterification product,
(3) reacting the esterification product still containing water as
carbonylatable feedstock with carbon monoxide in a carbonylation
step in the presence as catalyst of free or combined metallic

- carbonylation catalyst an iodine-containing promoter and optionally

10 an iodine-containing co-promoter to form a carbonylation product
containing acetic acid and acetic anhydride,

(4) feeding the carbonylation product to a ﬁreliminary flash
vapouriser provided in the upper region thereof with a scrubbing
section wherein a liquid fraction comprising carbonylatibn catalyst

15 and optional iodine-containing co-promoter is separated from a
vapour fraction comprising acetic acid, acetic anhydride,
carbonylation feedstock and iodine-containing promoter,

(5) recycling liquid fraction from (4) to the carbonylation step,
(6) separating the vapour fraction from (4) by fractional

20 distillation in a distillation column into a base fraction
comprising iodide-contaminated acetic acid and acetic anhydride and
an overhead fraction compfising unreacted carbonylation feedstock
and iodine-containing promoter, :

(7) recycling the overhead fraction from (6) to the carbonylation

25 step, ' -

(8) feeding the base fraction from (6) comprising
jodide-contaminated acetic acid and acetic anhydride to a flash
vapouriser wherein acetic acid and acetic aﬁhydride having reduced
jodide contamination is separated as a vapour fraction from a liquid

30 fraction,

(9) recycling liquid f;action from (8) as wash liquid to the
scrubbing section of the preliminary flash vapouriser,

(10) separating by distillation acetic acid from acetic anhydride,
in the vapour fraction from (8) -

35 (11) recycling at least part of the acetic acid separated in (10) to
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co-pronmoter. 10. A process for the production of acetic anhydride and its
purtfi.cation according to claiml with or without net co-production 35 of
acetic acid from net hanol and carbon nonoxide in a series of_

esterification, carbonylation and separation T9 C steps conpri Sj ng (1)
reacting methanol with recycle acetic acit@ in an “lm ‘M‘j pto
forman esterification product containing predom mu m at e,
wat er and optionally unreacted nethanol, 5 (2) tenbvitng"paft of the-

water fromthe esterification product,
the esterification step (1), and

(12) recovering acetic anhydride and any acetic acid not recycled to

the esterification step from the vapour fraction f£rom (8).

10
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(3) reacting the esterification product still cont ai ni ng water as

car bonyl at abl e feedstock with carbon nonoxide in a carbonylation step in
the presence as catalyst of free or conbined netallic carbonylation

catal yst an iodine-containing pronoter and optionally.10 an

i odi ne-contai ning co-pronoter to forma carbonyl ati on product contai ni ng
acetic acid and acetic anhydride, (4) feeding the carbonylation product to
a prelimnary flash vapouriser provided in the upper region thereof with a
scrubbing section wherein a liquid fraction conprising carbonylation

catal yst 15 and optional iodine-containing co-pronoter is separated from
a vapour fraction conprising acetic acid, acetic anhydride, carbonylation
f eedst ock and i odi ne-contai ni ng pronDter (5) recycling liquid fraction
from(4) to the carbonylation step, (6) geparating t he vapour fraction from
(4) by fractlonal 20 distillation in a distillation colum into a base
fraction

ABSTRACT

PROCESS FOR THE PURIFICATION OF CARBOXYLIC ACIDS
AND/OR THEIR ANHYDRIDES

A process for purifying an iodide-contaminated carboxylic acid
and/or anhydride fraction obtained by liquid phase carbonylation using a
carbonylation catalyst, an iodine-containing promoter and optional
iodine-containing copromoter comprises vapourising the fraction after it
has been freed of catalyst, feedstock and promoter components to produce
a vapour acid and/or anhydride fraction having reduced iodide

contamination.

Figure 1
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conprising iodide-contam nated acetic acid and acetic anhydride and an
overhéad fraction conprising unreacted carbonyl ation feedstock and

i odi ne-containing promoter, (7) recycling the overhead fraction from (6)
to the carbonyl ation 25 step, (8) feeding the base fraction from (6)
conprising iodide-contam nated acetic acid and acetic anhydride to a flash
vapouri ser wherein acetic acid and acetic anhydri de havi ng reduced i odi de
contam nation is separated as a vapour fyrgetion froma liquid 30

fraction, (9) recycling liquid fraction from(8) as wash liquid to the
scrubbi ng section of the prelimnary flash vapouriser, (10) separating by
distillation acetic acid fromacetic anhydride, in the vapour ggaction from

(8) 35 (11) recycling at |east part of the acetic acid-ggpar ed in (10)
to N B
ow—
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t he jesterification step (1), and (12) recovering acetic anhydride and any
aceti¢ acid not recycled to the esterification step fromthe vapour
fraction from(8). 5 10 1 5 20 25 30 35
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In -a modification of this embodiment, the post-flash vapouriser
may be integral with the fractional distillation column used to
effect the fractional distillation of step (6) so that stepé (6) to -
(9) are modified to: |
(6') separating the volatile fraction from (4) by fractional
distillation in a distillation column into an overhead fraction
comprising unreacted carbonylation feedstock and iodine-containing
promoter, a base vapour fraction comprising carboxylic acid and/or
anhydride having reduced iodide contaminatidq and a liquid base
fraction,

(7') recycling the overhead fraction from (6') to the carbonylation
step,

(8') withdrawing the base vapour fraction from the base of the
distillation column and the base liquid fraction from the base of
the distillation column,

(9') recycling the base liquid fraction from (8') as wash liquid to
the scrubbing section of the preliminary £lash vapouriser.

As previously discussed the base vapour fraction may be removed
from the distillation column at about one or two trays from the base
to reduce entrainment.

Details of preferred reactants, reaction conditions and
procedures for effecting this particularly preferred embodiment may
be found in the previously referred to EP-A-0087870.

A particularly preferred embodiment of the process of the
invention is further illustrated with reference to the accompanying
drawings in which Figure 1 is a simplified flow diagram of the
relevané part of a process for the manufacture of acetic anhydride
and acetic acid from methanol-and carbon monoxide by the integrated
esterification, carbonylation and separation steps of EP~A-0087870
and Figure 2 is a modification_of the apparatus of Figure ! with the

. vapouriser being integral with the distillation column.

35

Referring to Figure 1 in use the product of the carbonylation
reaction consisting of predominantly acetic anhydride, acetic acid,
unreacted methyl acetate, rhodium carbonylation catalyst, some

methyl iodide promoter and optional co-promoter such as N,N'dimethyl



10

15

20

25

30

35

18

iodide-contaminated carboxylic acid and/or anhydride which bottoms
fraction is fed t6 the post-flash vapou;iser-wherein carboxylic acid
and/or anhydride having a reduced iodide contamination is separated
as a vapour fraction from a liquid fraction. '

3. A process as claimed in claim 1 or claim 2 in which the
post—-£flash vapouriser is a flash vapouriser. _

4., A process as claimed in claim 2 modified in that the post-flash
vapouriser is integral with the distillation column and the vapour
fraction from the preliminary f£lash vapouriser is passed to the
distillation column wherein an overhead fraction conprising
carbonylation feedstock and iodine-containing promoter is removed
from the distillation column and a vapour fraction comprising
carboxylic acid and/or anhydride is taken from the base of the
distillation column separately from a liquid base fraction which is
removed f£rom the base of the distillation column.

5. A process as claimed in any one of claims ! to 4 in which the
post-£flash vapouriser is operated at a pressure of up to 10 barg
and/or a temperature in the range 100 to 200°C.

6. A process as claimed in any one of claims 2 to 5 in which the
preliminary flash,?apouriser-is provided in the upper region thereof
with a scrubbing section to.which is provided a liquid as wash
therefore. '

7. A process as claimed in any one of the preceding claims in
which there is purified a carboxylic acid having from 2 to 4 carbon
atomz and/or an anhydride thereof.

8. A process as claimed in claim 7 in which there is purified a
fraction comprising acetic acid and acetic anhydride.

9. A process as claimed in claim 8 in which the acetic acid and
acetic anhydride are produced by the carbonylation of carbonylatable
feedstock in the presence of a rhodium carbonylation catalyst,
methyl iodide promoter and N,N'dimethyl imidazolium iodide
co-promoter,

10. A process for the production of acetic anhydride and its
purification according to claim 1 with or without net co-production
of acetic acid £rom methanol and carbon monoxide in a series of

esterification, carbonylation and separation



