P

| a.monbcar boxylic acid solutions by using an ani on exchange resin. Any
hal ogen wval ues remaining in the |ower aliphatic nonocarboxylic acid °

sol uti on whi ch has been contacted with the ani on exchange resin are said to
be further recoverable by contacting the solution wth another anion
exchange resin or subjecting the solution to distillation. US- A-2692855
relates to an ion exchange nethod of dem neralising and sterilising
liquids. It is therein stated that a prelimnary dem neralisation is
necessary if solutions containing dissolved ionised substances are
contacted with a silver |loaded resin, in order to avoid the exchange of
silver ions by the cations of the solution. Kerntechnik, 18 (1976), No 5,
pages 207-209; CEWvol, XVl, No. 10 (1981), pages 45-48 and "A study of
fission product uptake by selective ion | oaded organi c exchange resins”
Uni versity of Bonbay, 1974 Thesis of S.B. Hi ngorani show that the effect
for any particular cation on silver |oaded resins is not predictable,

EP- A- 0196173 descri bes the renoval of iodide inpurities fromnon aqueous
organi ¢ nedia such as acetic acid by the use of a silver or nercury

cont ai ni ng 2 macroreticular strong acid cation exchange resin such as
Amber | yst 15 (Anberlyst is a Registered Trade Mark). EP-A-296584 al so
descri bes using silver exchanged macroreticular resins to purify acetic

-aci d contam nat edppdciEls i ¥Rl REMOVING IODIDE COMPOUNDS FROM CARBOXYLIC ACIDS
AND CARBOXYLIC ACID ANHYDRIDES

The present invention relates to a process for removing iodide
compounds, eg alkyl iodides and the like, from carboxylic acids
and/or carboxylic acid anhydrides. 1In particular the present
invention is suited to purifying acetic acid and/or acetic anhydride

5 prepared by the rhodium catalysed, methyl iodide promoted
carbonylation of methanol and/or methyl acetate.

It is known that a problem associated with acetic acid and/or
acetic anhydride produced by carbonylation of methanol and/or methyl
acetate in the presence of a rhodium/methyl iodide catalyst system

i0 is that even after distillation, the acetic acid and/or acetic
anhydride frequently contains small amounts of iodide impurities.
Whilst the exact nature of these impurities is not known for
certain, they probably comprise a mixture of iodide compounds such
as methyl iodide and other higher alkyl iodides eg hex}l iodide,

15 hydrogen iodide and iodide salts. Such impurities are particularly
troublesqme since they poison many of the catalysts which are
employed in subsequent chemical conversions of the acetic acid

- and/or acetic anhydigdei A cg§e %n goigﬁlarg:the catalysts used to
prepare vinyl acetgfi from”ééh%le&e ind dcétic ‘acid which are

20 extremeiy sensitive to iodide impurities.

Several methods of removing:iodide impurities from acetic acid
and/or acetic anhydride are known. GB-A-2112394, for example,
teaches the use of anion exchange resins. EP-A-0196173 describes
the removal of iodide impurities from non aqueous organic media such

25 as acetic acid by the use of a silver or mercury containing
This Is the replacement sheet
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impurities. It has been found that a problem associated with the-use of

si |l ver-exchanged strong acid cation exchange resins such-as described in
EP- A- 0196173 js that the-silver may be displaced by met al s which may be
present as contami nants in the carboxylic acid and/or anhydride. This

di spl acenent of silver is undesirable as it may result in a | owering of the
capacity and/or efficiency of the resin and it may also result in

unaccept abl e product contami nation wth $®l ver. The technical problemto be
solved therefore is to provide an inproved process for the renoval of

i odi de conpounds from carboxylic acids and/or carboxylic acid anhydri des.
Thus, accor dimgotaxtolel ¥ esedisolaviiiisi By ushieg enl Snjmmoekelathga fsaaess for _
rem)wnglod qund fromal ui,d conposition.c risin boxyllc_
acid having 2 q’ty g%n;o nb‘f)aﬁ1 SE oA ormat(i’(‘:eorcr"”eesfﬁp‘f')](F)l1 hngmgar B8S3ARe f:‘yg"tr:

anhydri de t hexdef solattdompihdbh iter ot arptrghed vgoh edteednigromxtimnggr oup

Consi St ng_ OfdeliMured BhAP Tollfh AIBOANESE, AL RO WBnebLGN BROCESS

conprises contacting the |iquid conposition wth”a netal -exchanged ion
exchange resﬁ?lﬁsiﬁmgl%%ﬁ@ﬁ@h%ﬁai%aﬁrehﬁ'@ﬁcme%|SPeae<sﬁin9eﬁg 1% of
whi ch are occitpueibrbyoadidt@dsdtione netal sel ect ed fromthe group consisting

of silver, nmercury, a n odi um wher prio o _contacting with
said metal - exchanguesd'grééﬁ%sgtﬂe gff’q& Cd®% 0P B0t aB '“?t%%'%} ofcted with a
cation exchanpeineraliinéngaind dteriligingeliomedal Itebstithargdr skatedthitie net al
i on contam ”G‘J‘Eﬁelﬁ}’inﬁﬁ% ?n&%ﬁk?&l ﬁci‘sa’lggéséa‘% rﬁ”"% fudBhdl 1on

contam nants prior to u a resin-having meta exc anged strong acid
cation sites,caainfingpiigscdued ighiedd 9E*P5tan9?%l§‘rry cqnipreel witared/ or rhodi um

fromthe net 3&119&5 haaged st gs iYoldle BBtALiA Ahe exchange of silver ions
- by the cations of the solution.
Kerntechnik, 18 (1976), No S5, pages 207-209; CEW,vol,XVI,
No. 10 (1981}, pages 45-48 and "A study of fissjion product uptake
- by selective jon Loaded organic exchange resins" University of
Bombay, 1974 Thesis of S.B. Hingorani show that the effect for any
particular cation on silver loaded resins is not predictable, -
EP-A-0196173 describes the removal of iodide impurities from
non agueous organic media such as acetic acid by the use of a

silver or mercury containlng
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contam nants is reduced. The netal ion contam nants in the acid and/or
anhydride may arise fromcorrosion or the use of reagents in the up stream
3 process. Any netal ion capable of displacing silver, nmercury palladi um
-and/ or rhodium fromthe netal -exchanged resin should be renoved at |east in
part by the acid-form exchanger. Suchznetal ions may conprise, for exanple,
at | east one of iron, potassium 5 cal cium manganese and sodium The
nmetal ion contam nants may be present typically at less than 1 ppm but

hi gher concentrations nay be present. The acid-form cation exchanger

reduces the concentration _of netal i.qn_contam nants present ,in the
Car oyl | ¢ aerarersept 2-She BROR, o4O CORURRARL S BUERCHS dletfi
preferably leddmbérdwsb0isppbReghisgecoh@rade &arbh.- to which it is necessary to.

reduce the metakeconbasgangils ASReivly UPML bifGARAGHdLRT the

nmet al - exchanged, io0 renoving resin to tolerate the residual netal
cont am nant®aageretisules regépationgurifve 2eeiric geidicopbsmipated pith iodide

Sui tabl e acighufr@tigscati on exchangers for renoving netal ion contami nants in
t he present invention may concgri se strong acid cati gn exchange resins for

exanpl e strong Atif@SnBRAOERYRT PR ¢ SEPREE™ ASFOLREAD I tANDR ByRtofi5
manuf act ur esi g rRoftlengedl Eoosig atidNGtach BIRHPOEOLENS €6¢HSs fOor exanpl e

Purol £, Ol Hoee oy BT SE WS bl P iR i )
and zeol it esetmdy wiich dxy bsepkesent as contaminants in the carboxylic acid

and/or anhydride. This displacement of silver is undesirable as it

may result in a lowering of the capacity and/or efficiency of the

resin and it may also result in unacceptable product contamination

with silver.

The technical problem to be solved therefore is to provide an
impfoved process for the removal of io&ide compounds from carboxylic
acids and/or carboxylic acid anhydrides.

Thus, according to the present invention there is provided a
process for removing iodide compounds from a liquid composition
comprising a carboxylic acid having 2 to 6 carbon atoms and/or a
corresponding carboxylic acid anhydride thereof, and metal ion
contaminants selected from the group consisting of iron, potassium,

manganese and sodiunﬂ which process comprises contacting the liquid
composition with a metal-exchanged ion exchange resin having strong

acid cation exchange sites at least 1% of which are occupied by at
~least one metal selected from the group consisting of éilver,'
mercury, palladium and rhodium wherein prior to contacting with said
metal-exchanged resin, the liquid composition is contacted with a
cation exchanger in the acid form to remer at least a portion of
the metal ion contaminants. |

By using a cation exchanger to remove metal ion
contaminants prior to use of a resin having metal-exchanged strong
acid cation sites, the displacement of silver, mercury, palladium
and/or rhodium from the metal-~exchanged sites by the metal ion
contaminants is feduced.

The metal ion contaminants in the acid and/or anhydfide'may

arise from corrosion or the use of reagents in the up stream

Dgte: 29 JaN 1999 |



The liquid conposition conprising carboxylic acid and/ or anhydride is

sui tably passed through an acid-form cation exchanger 25 bed at a fl ow
rate sufficient to achieve the desired reduction in nmetal ion

contam nation. This flowrate will depend upon such factors as the |evel of
metal ion contamination, the efficiency ald capacity of the cation
exchanger and the like. Suitably, a flowrate of 1 to 40 bed vol unes per
hour, preferably 5 to 15 bed vol unes 30 per hour may be used. The
tenperature of the cation exchanger for nmetal ion contam nation renoval
shoul d be suit aptérelss. Mainft Bénlt ben 2@pablandst Qrisﬁx\mldgimvbﬂ, t:daecxiﬁyqui d

state. A surtable Jol| rat ature i.s in.t e 20 t %
preferably 30 tB err a?E%r T S{Wn)glr%%tga eé-'apreex§su ed res use Por t he

metal ion 4 cewmvadi satleest ranpaxt byt e, amabrlekshmd r@sphsnesalt abl e
for renoving 'ngsemss?d SPPE’& | Rot Q@:aﬂﬁﬁpeﬁé 18hst e PE£58BE, Ipwéman

I ncl ude net al - exchange rong acid macroreticuler resins for exanpl e
Anber | yst 1%; 5calciy@y pangapesengnd) sodiviyg Ike gehtls dpB ARt apinanks may, be

exanpl e Purol it grésbhle ©fpiCailrip a@r 1833y €harK24gph 8¢l HIRhéd QK EdRgELbngChay
resins for exanFIe | RL20A in which the netal is at |east one of silver,
mercury, palladP@R*&R¥" 'hodi um The netal occupying the at least 1%of the
strong acid cation ¥8e acideh@amyeatidncexafangémwe redtces- ekermngactration of

| odi de- conpoundz,g %ﬁ‘% h@%ﬂxaﬂis td}ésmte%”éhe' QXPJ?:&&P{L GOPPrdndpSy at | east
one netal selected fromt rourl) consi st ? | ver, nercury, palladium
and . _10 anhydride to typically less than 00 ppb preferably less than 50

ppb. The concentration to which it is necessary to reduce the metal
contaminants depends upon the capacity of the'metal-exchanged,'
iodide removing resin bed to tolerate the residual metal
contaminants within its operating life for iodide remowval.

15 Suitable acid-form cation exchangers for removing metal ion
contaminants in the present invention may comprise strong acid
cation exchange resins for example strong acid macroreticuler
resins, for example Amberlyst 15 manufactured by Rohm and Haas;
strong acid mesoporous resins, for example Purolite Cl45 or CT145

20 manufactured by Purolite and strong acid gel resins, for example
IR120A manufactured by Rohm and Haas. Chelating resins and zeolites
may also be used.

The liquid composition comprising carboxylic acid and/or
anhydride is suitably passed through an acid-form cation exchanger

25 bed at .a flow rate sufficient to achieve the desired reduction in
metal ion contamination. This flow rate will depend upon such
factors as the level of metal ion contamination, the efficiency and
capacity of the cation exchanger and the like. Suitably, a flow
rate of 1 to 40 bed volumes per hour, preferably 5 to 15 bed volumes

30 per hour may be used.

The temperature of the cation exchanger for metal ion
contamination removal should be suitable to maintain the acid and/or
anhydride in the liquid state. A suitable operating temperature is
in the range 20 to 120°C, preferably 30 to 80°C.

35 Any suitable pressure may be used for the metal ion
This is the replacement sheet
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rhodium Preferably the netal is silver. QOperating tenperature of the

net al - exchanged resin wll 15 generally be determ ned by the operating
range of the resin but should be in a range to maintain the acid and/or
anhydride in the liquid state, typically 20 to [err], preferably 30 to
[err]. Any suitable pressure may be used #or the netal -exchanged resin bed
operation. 20 The liquid conposition having reduced netal -ion
contam nation is suitably passed through a netal -exchanged resin bed at a
flowrate sufficient to achieve the desired reduction in iodide conpounds.
The flow rate o&ozﬁahmmdﬁWemﬁkwdméﬂ.e t hrough t he netal - exchanged resin

‘bed wil'l depend upo c S _ | 0 25 L O,
i mpurity, the effi cilleetflag n}%%%g%g&é??é %§ iJf eb\eigrfeegri ﬁenéon&n? hgodlqsﬁ r&@g&{&bl e
flow rates are in tbe m%eels il Qh%@rﬁ%ﬂﬂthéwentM@ﬁé?h@leymﬁtatloemmad vol unmes

per hour. The canpyvidia ﬁ&d:@rﬁf‘c@lbf‘ deBenPE0F CSamPTe RBe R Eefﬁ i nvention
may conprlse one or nore of acetic acid, propionic acid, 3 butyrlc aci d,

i sobut yri ¢ Saci PetALntAahaPeed SEANE ¢ Hb RaRRROCOUR iT85 10 EOF £49BRYS iEuTakite
anhydri de used g¢1ast be qauosaﬁsnsiezt kes yur esemietan-\eaahangladrw eesd g6rone or

nor e anhydrldes of celd LORloni e a |d r|c ac d |sobutyr|c
aci d, pentanoi ¢ acf’ge (%lg?mxan‘z(%]i‘iéc af':lxlledme xg Cal Boxyl°| C ;éms 1anHydrl des

may al so be usaeerc8iy, phrbtaddvanide rhdtdum xed anhydri de of acetic and

propi oni c acids. TRe Me%&i”o%%u%’mﬁaﬂgoiyller@-Cl'zdéf atd cFRRX¥diLC cation

anhydrides may be used. Preferably the process of the present invention is
used for exchange sites of the metal-exchanged, iodide-compound-removing

resin of the present invention comprises at least one metal selected
from the group consisting of silver, mercury, pélladium and
rhodium. Preferably the metal is silver.

Operating temperature of the metal-exchanged resin will

15 generally be determined by the operating range of the resin but
should be in a range to maintain the acid and/or anhydride in the
liquid state, typically 20 to 120°C, preferably 30 to 80°C.

Any suitable pressure may be used for the metal-exchanged resin
bed operation.

20 The liquid composition having reduced metal-ion contamination
is suitably passed through a metal-exchanged resiﬁ bed at a flow
rate sufficient to achieve the desired reduction in iodide
compounds. The flow rate of acid and/or anhydride through the
metal-exchanged resin bed will depend upon such factors as the level

25 of iodide compound impurity, the efficiency and capacity of the
resin and the like. Suitable flow rates are 1 to 40 bed volumes per
hour, preferably 5 to 20-bed volumes per hour.

The carboxylic acid used in the process of the present
invention may comprise one or more of acetic acid, propionic acid,

30 butyric acid, isobutyric acid, pentanoic acid and hexanoic acid.

The carboxylic acid anhydride used in the process of the present
invention may comprise one or more anhydrides of acetic acid,
propionic acid, butyric acid, isobutyric acid, pentanoic acid and
hexanoic acid. Mixed carboxylic acid anhydrides may also be used,

35 for example the mixed anhydride of acetic and propiomnic acids.
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purifying acetic acid and/or acetic anhydride. The process of the present
invention is particularly suitable for purifying acetic acid and /or acetic
anhydri de prepared by the carbonylatlon of methanol and/or nethyl acetate
as described, for exanple in our published European Patent ‘Application

EP- A-0087870. The iodide inpurities present in the |iquid conposition
conprising carboxylic acid and/or anhydride may be [err] to [err] alkyl

i odi de conpounds, hydrogen iodide or iodide salts. The process of the
present invention is particularly suitable for renoving [err] to [err]

al kyl 1 odi de conmpounds such as nethyl iodide and hexyl iodide. The present
I nventi on wHixtumesv dfecatloxglicaetdd\and edagrberykbic @nhmiﬁeﬁ |y hg wsxanpl es.
Experi ment 1 ( Copparably SnEXARLEY oFOeRN PYLUS: ShUEMOR siiah dan

contam nants on the pertornmence of a silver-exchange e-renovi ng ion
exchange r epvrifyhes faset swiand arpbed meptiqashpdrider mé’a’e N%qelsﬁe*Pf- ékehanged

Purolite Cldpedeq® ﬁ%‘éh@ﬂﬁ;exé ep?alrazémpi @maew f35cyﬁxﬁ-f1f§ﬁ§é QBe£icCRange
sites in silver, form was operated at acetic acid to

whi ch had b&%h /aﬂd%‘iftl’léﬁ‘l”y HidedRreP3ae a‘iYe%Pe “ti‘ré%’b‘ﬁc?éﬂ‘fr"éti“ﬁ?Pa&P about
500 ppb i odkske/ o2l thiyl Cieet bt a@OMdsiriBEk altont exihpDPin 6GF GRbEOEHedal ent oOf

ot her uni de t|f|ed d|d und rate of acetic acid was
initially SE'I"I'°(5’ﬁfI&I u‘r"f ;?‘ngiagg 1%%8CI @%Ei@w and then increased to 10
LHSV. Assumng that all the acid was fed at a 10 LHSV, the tine on stream
before Todi de bugalddasguahpuit 68! Hidbaldn nd 1050 1OHpSe1e1BRS 11T et me i

shorter than wo e expec ron1 anount present on the
resin. The FeRATASHRE céi%ﬂﬁhe‘ﬂ aghdl Fgdns %Déyééi%ﬁﬁarﬁenﬁleﬁf fiLo AL anount

of cal ci um fedudROtdnpRLEIY, h@drd@en iodide or iodide salts. The process of
| the present invention is particularly suitable for removing Cy to
.Clo alkyl iodide compounds such as methyl iodide and hexyl iodide.
.The present iavention will now be illustrated by reference to

the following examples. '

Experiment 1 (Comgarative Example)

To show the effect of metal ion contaminants on the performance

of a silver-exchanged iodide-removing ion exchange resin the
following experiment was performed.

A silver-exchanged Purolite Cl45 ion exchange resin
(approximately 35% of cation exchange-éites in silver form) was
opérated at 79°C with a feed of acetic acid to which had been added
hexyl iodide equivalent to a concentration of about 500 ppb iodide
and which also contained about 30 ppb iodide equivalent of other
unidentified iodide compounds. The feedrate of acetic acid was
initially 5 liquid hourly space velocity (LHSV) and then increased
to 10 LHSV. Assuming that all the acid was fed at a 10 LHSV, the
time on stream before iodide Ereakthrough was calculated to be 950
hours. |

Tﬂié lifetime is shorter than would be expected from the amount
of silver present on the resin. The resin was examined and found to
be contaminated with an amount of calcium ion equivalent to an
average of 0.7 ppm in the feed. Analysis of silver, calcium and
fodide at different positions in the resin bed are given in Table
1. The figures show that silver is moving down the resin bed, as
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average of 0.7 ppmin the feed. Analysis of silver, calciumand iodide at
different positions in the resin bed are given in Table 1. The figures show

that silver is noving down the resin bed, as 6 TABLE 1 Concentrations %
by wei ght Silver Position in 6 (figures in brackets nol
Utilisation 5. Resi n ‘Bed per kg of resin)
(1) Silver Cal ci um | odi de 10 Top of resin bed 6.2 (0.57)
2.85 (0.70) 2.5 (0.20) 35 (feedpoint) One third from 8.2
(0.76) 2.05 (0.51) 1.7 (0.13) 17.1 top 15 Two thirds from 14.9
(1.38) 1.65 (0.41) 0.6 (0.05) IABLES 1t op Bottomof resin 13.1
(1.21) 0.24 (0.(G6)—0—1—0-008) : 0620 (outl ined
as i odide concenftration/silverjconcentration_x 100% on a nol aj basis. 2§
cal ci um accunul gt es at the top|of tHhHePrcatRptiens *Rparaigkht 2 A Sitves
exchanged Bayer |K2Bdditiesiin (apout 35Chighrematih Braeketramgt Sit ¢Btilisationdr
form was eratled at_.[egr] wih a feed of the ne npositi gn a
Experi mant%?. A etilgesai%i, ci/vas ed at a LHSV gﬁ) °Sfa5fs . For {he ?l‘l?st 1200
hours of operatifon the concentfation of (%)
Silver Calecium Iodide
10 Top of resin béd. 6.2 (0.57)}2.85 (0.70)]2.5 (0.20) 35
(feedpoint)
One third from 8.2 (0.76)]|2.05 (0.51)|1.7 (0.13) 17.1
top
15
Two thirds from }14.9 (1.38){1.65 (0.41)]0.6 (0.05) 3.6
top
Bottom of resin [13.1 (1.21) 0.24 (0.06)]|0.1 (0.008) 0.6
20 (outlet)

(1) defined as iodide concentration/silver concentration x 100%

on a molar basis.

25 calcium accumulates at the top of the resin bed.
Experiment 2
A silver exchanged Bayer K2411 resin (about 35% of cation
exchange sites in silver form) was operated at 79°C with a feed of
the same composition as Experiment 1. Acetic acid was fed at a LHSV
30 of 10. For the first 1200 hours of operation the concentration of
silver in the acetic acid ieaving the bed was <30 ppb. The
concentration of silver then steadily increased such that after 1800
hours it was 350 ppb and after 2200 hours it was 700 ppb. After
2200 hours the resin was examined and found to be contaminated with

35  calcium ion equivalent to an average concentration in the feed of
This is the replacement sheet
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silver in the acetic acid |eaving the bed was <30 ppb. The concentration of
silver then steadily increased such that after 1800 hours it was 350 ppb
and after 2200 hours it was 700 ppb. After 2200 hours the resin was

exam ned and found to be contam nated with 35 calciumion equivalent to
an average concentration in the feed of 7 0.6 ppmfor the duration of

t he experinent. Analysis of silver, calciumand iodide at different
positions in the resin bed is given in Table 2. TABLE 2 5 Concentrations %

by wei ght Silver Position in (figures in brackets nol
Ui lisation ResQ§ Bem for the duration of therexpgrimentesiaylysissef \idiver,
Cal ci um lQdicgen &R £d1d8Sit) dBefbredt Dokt ¥k fn Lnklreddh bed 2s(divéf)
53 (feedpoint) 15 One third from 6.9 (0.64) 3.6 (0.90) 3.0 (0.24)

37 top Two thirtfsTAPHIn?-13.5 (1.25) 1.6 (0.40) 2.4 (0.19) 15 top
20 Bottomof resin 19.0 (1.76) 0.6 (0.15) zTABLEl 2( 0. 03) . 2 o
(outlet) 5 : _ '

Concentrations ¥ by weight Silver
Position in (figures in brackets mol Utilisation B
Resin Bed : per kg of fesin) . (1)
¢
10 .
Silver Calcium Iodide
Top of resin bed| 3.9 (0.36)]4.9 (1.23) |2.5 (0.19) 53
(feedpoint) -
15
One third from 6.9 (0.64)]|3.6 (0.90) 3.0 (0.24) 37
top
Two thirds from [13.5 (1.25)|1.6 (0.40) 2.4 (0.19) 15
top
20 '
Bottom of resin |19.0 (1.76)]0.6 (0.15) 0.4 (0.03) 2
(outlet)

(1) defined as iodide concentration/silver concentration x 100%

25 on a molar basis.

Again, as in Experiment 1, the silver has migrated down the
bed. In this case it has been so severe that unacceptable levels of
silver have leached into the liquid acetic acid during the latter

30 part of the Experiment.
Experiment 3

To show the benefits of removing metal ion contaminants from
iodide~contaminated acetic acid prior to removing the iodide
impurities using a silver-exchanged resin the following experiment

35 was performed.
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(1) defined as iodide concentration/silver concentration x 100% 25

on a nolar basis. Again, as in Experinment 1, the silver has m grated down
the bed. In this case it has been so severe that unacceptable |evels of
silver have | eached into the liquid aceti¢c acid during the latter 30 part
of the Experinent. Experinent 3 To show the benefits of renoving netal ion
contam nants from i odi de-contam nated acetic acid prior to renoving the

i odi de inpurities using a silver-exchanged resin the followi ng experinent
35 was perforned. Acetic acid to which had been added hexyl i odide

equi val ent to an avéecetje e¢idlt05which haidbeln add@ ppkyl rHodide’ Bapiinrlpot asi um

and which al so gontaingd, gnu%ge{;ﬁgqoeid&?:&doe b Cdlofi! Ufg {;/ES‘%tQQQﬁﬁD af @S

passed through two sets of resin beds at [err| at a
Experi ment 3A uétigh3else ceptadnpd an a¥urEA I 4B rRb; ?%1"@3!!!5 @iok; pdgded) gras
Experiment 1 onpgssdddilrdugh GRBPSEwL bm-eexpecreum 79X RAr bNEMV 88 10sed 30 ni

of silver-exchanged_Purqlite Cl145 simlar _t eri nt 1_an am of
this was 30%1 of PuFERIEReRY 28 YiP4 hg‘“&cf’ﬁ sfci&?'ﬁ’lp %n%eg e gr"ggr#dl’ o the
present inventi®inilad to Experihhgt ilodnlje abdéakhknmghameuexmméﬁter 5190

hours for Experi. ”enhxgéiﬁ@& aft § eégeq?lheyrsilt,Q;_e';ws{geqemro%@teEl

sil ver-exchanged resins were ana sed I'ver, potassiumion angsl odi de
but by a differeifilascimEdprriment Haﬁniué’(?dtlfﬁfﬂ S(ﬁé‘liﬁrfﬁﬁt 3qmiieif cFRrugldt e ot

all ow for cal cigmsdeh ama Baid @6rm.Thendd 1s 4QSvhing 86 chehp¥bkend Tdfaheich.
10 The iodide breakthrough occurred after 5190 hours for
Experiment 3A and after 5000 hours for Experiment 3B.

The silver-exchanged resins were analysed for silver, potassium
ion and iqdide but by a different technique to that used for
Experiment 1 which did not allow for calcium determination. - The

15 results are shown in Table 3.

The results in Table 3 show that the resin bed in Experiment 3B
has less metals than in Experiment 3A such as potassium and iron,
these having been removed by the acid-form resin pre~bed. The
lifetime of the silver-exchanged resin bed without the acid-form

20 resin bed was comparable with that of the resin bed with the
acid-form resin pre-bed because the concentration of metal ion
contaminants was rather low, so that the resin bed could accommodate
their build-up within the lifetime dictated by its silver loading.
Similarly, the distribution of silver within the two resin beds was

25 not significantly affected. Had the metal ion contaminants been
present at higher concentrations it is expected that in the absence
of the acid-form resin pre-bed they would have had a adverse effect
on the lifetime of the silver-exchanged ‘resin bed for iodide
compound removal. This is illustrated by the shorter lifetimes of

30 the silver-exchanged resin beds in Experiment 1 compared to those of

Experiment 3 (low metal ion contaminants).
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The results in Table 3 show that the resin bed in Experinment 3B has |ess
metal s than in Experinment 3A such as potassium and iron, these having been
renoved.by the acid-formresin pre-bed. The lifetime of the

si l.ver -exchanged resin bed wi thout the acid-form 20 resin bed was
conparable with that of the resin bed with the acid-formresin pre-bed
because the concentration of netal ion contamnants was rather |ow, so that
the resin bed could accommodate their build-up within the lifetinme dictated
by its silver loading. Sinmilarly, the di%tribution of silver within the two
resin beds was 25 not S|gn|f|cantly affected.  Had the netal ion

contam nants been prgsefnt—at—iH-gher—eoneentrat oRS—t i S expected that in
t he absence of the aC| d- #orm eél nepre-ped they woul d have had a adverse
effect on the lifetire t he|sPI|ver - exghanged reS| ntbed for i odide
conpound renoval . Thls,_,| s qtrated by the shorter {lifetinmes of 30 t he
si |l ver-exchanged resijngbdds™~ n ‘EXperi nent 1 conpared|{to those of Experi nment
3 (low netal. ion contlam@ants)].&352 9F[errP &0 ¢ ains: 1. A process
for renmoving iodi de donpBunds|frdm a |iquid conposi tijon CGngI‘I sing a
carboxylic acid havirfg 2 tjo 6]car[bon at ons o
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and/or a correspondi ng carboxylic acid anhydride thereof, and netal ion
cont am nant.s, which process conprises contacting the liquid 5

conposition with a netal -exchanged ion exchange resin having strong acid
cation exchange sites at |east 1% of whi are occupi ed by at |east one
nmetal selected fromthe-group consisting of silver, nercury, palladium and
rhodi um wherein prior to contacting with said met al - exchanged resin, the

| i quid conposition is contacted with a 10 cation exchanger in the acid
formto renove at |least a portion of the netal ion contam nants. 2. A
process as claimed in claim1l in which the Iiquid conposition conprises
acetic acid and/or acetic anhydride. 3. A process as clained in claim1l
or claim2 in which the metal 15 i on contam nants conprise at |east one
of iron, potassium calcium nanganese and sodium 4. A process as
claimed in any one of the preceeding claims in which the iodide conpounds
conprise [err] to [err] alkyl iodides. 5. A process as clained in any one
of the.preceeding clainms in 20 = which the acid-form cation exchanger
conprises an acid-formstrong acid cation exchange macroreticul ar,

nmesoporous or gel resin, or is an acid-formchelating r ﬂlorm
zeolite. 6. A process as clained in any one of the prtuummlu)mnmw |
whi ch the netal -exchanged resin is a macroreticul ar, mesdpofous ot 75 ge
resin. 7. A process as clained.in any one of the preceeding clainms in

~which at least, 1% of the strong acid cation exchange sites of the
netal-exchangé@ﬂggé are occupi ed by silver.

. A process for removing iodide compounds from a liquid
composition comprising a carboxylic acid having 2 to 6 carbon atoms
and/or a corresponding carboxylic acid anhydride thereof, and metal
jon contaminants, which process comprises contacting the liquid

5 composition with a metal-exchanged.ion exchange resin having strong
acid cation exchange sites at least 1% of which are occupied by at
least one metal selected from the group consisting of silver,
mercury, palladium and rhodium wherein prior to contacting with said
metal-exchanged resin, the liquid composition is contacted with a

10 cation exchanger in the acid form to remove at least a portion of
the metal ion contaminants.

2. A process as claimed in claim 1 in which the liquid composition
comprises acetic acid and/or acetic anhydride.
3. A process as claimed in claim 1 or claim 2 in which the metal

15 ion contaminants comprise at least one of iron, potassium, calcium,
manganese and sodium.

4. A process as claimed in any one of the preceeding claims in
which the iodide compounds comprise Cj; to Cjp alkyl iodides.
5. A process as claimed in any one of the preceeding claims in

20 which the acid-form cation exchanger comprises an acid-form strong
acid cation exchange macroreticular, mesoporous or gel resin, or is
an acid-form chelating resin or an acid-form zeolite.

6. A process as claimed in any one of the preceeding claims in

which the metal-exchanged resin is a macroreticular, mesoporous or

25 gel resin.
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8.. A process for renoving [err] to [err] alkyl iodides froma liquid 5
conposi ti,an.conprising acetic acid and/ or acetic anhydride, netal ion

contaminants and [err] to [err] al kyl iodides which process conprises the

steps of: (a) passing the liquid conposition through a l i ng
acid-formstrong acid cation exchange reéiln at a flow r!imllmmﬁmamn “|
to 40 resin bed volunes per hour and at a tenperature in*hé rangt 20 t'o
[err] to renpbve at |least a portion of the netal ion contam nants, and (b)
passi ng the product of step (a) through an ion exchange resin bed
conprising an fon &xBrRafge resilaingsyimpnyt onengf deiedrrensedhng Slaims in
exchange sitesyRicH @8Sieab¥ Of o#hikd) s8FhgOEE1HcBE1dAY eRéRABE . s s Bof kAW rat e

of 1 to 40 resin. fod ol WIES RSE, MOV 20d,31 43 RRgTature I the range 20

8. A process for removing Cj to Cjg alkyl iodides from a liquid

5  composition comprising acetic acid and/pr acetic anhydride, metal
ion contaminants and Cj to Cjq aikyl iodides which process comprises
the steps of: _

(a) passing the liquid composition through a resin bed comprising
acid-form strong acid cation exchange resin at a flow rate of 1
10 to 40 resin bed volumes per hour and at a temperature in the
range 20 to 120°C to remove at least a portion of the metal jion
contaminants, and
(b) passing the product of step (a) through an ion exchange resin
bed comprising an ion exchange resin having strong acid cation
15 exchange sites at least 1% of which are occupied by silver, at
a flow rate of 1 to 40 resin bed volumes per hour and at a

temperature in the range 20 to 120°C.

20
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