1: PROCESS FOR THE REMOVAL OF CORROSI ON METAL .CONTAM NANTS FROM LI QUI D
COVPCOSI TIONS This invention relates generally to the renoval of corrosion
metal contam nants fromliquid conpositions conprising carboxylic acids
and/ or anhydrides thereof and in particular to a process for tGeser@28¢a) of
corrosion netal contam nants froma liquid 5 conposition conprising a
carboxylic acid and/or an anhydride thereof, a rhodi um carbonyl ation

catal yst, a carbonyl ati on catal yst co-pronoter and corrosion netal

.contam nants. Processes for the production of carboxylic acids and

"anhydri des such as acetic acid and acetic anhydride by carbonylation are
wel | 10 known and are operated industrially. Thus, UK patent (B 1,233,121
describes a process for the production of an orgaHii haEH¢IEm1 iced
correspondi ng ester by carbonyl ation using a rhodi

4374070 descri bes preparation of acetic anhydride

nmet hyl 15 acetate in the presence of rhodium an iodine conpoun
lithium EP-A-087870 describes a process for the production of acetlc
anhydride with or without the net co-production of acetic acid. In
operating carbonyl ati on processes qQver extended periods of tine, corrosion

nmetal contam nants such as PROCESSUROR THE REMONAL XF CORROSEEN , nol ybdenum
chromi um and the |ike fﬁﬁ’fﬂﬁ"ﬂ&ﬂﬁ&#{&k'ﬂépﬂdh E‘gﬂ{ﬁa{:{a—@é&ﬂdﬁn reaction
conposi tion. Such cor in sufficient
anounts may have an adverse effect on the carbonylation reaction. US patent

‘nunmber US 4628041 dﬂﬁ%r mfeit@orprze@e@e% Eeﬁexraeozpv&r Yhdfreddval bHQdrvss and
i odi ne values in_t

act ure of acetic ac rbo ation- by
b eCi pi t at i ng (S FOAEARITROCE AFaR ot oLk SPRRR Lo onRe fps Suhpretie
pat ent nunber d8id9AE26r cabpdrides thepeotesd fmmparticular to a process for

the removal of corrosion metal contaminants from a liquid

pat ent US
n of

.5 . composition comprising a carboxylic acid and/or an anhydride
thereof, a rhodium carbonylation catalyst, a carbonylation catalyst
co-promoter and corrosion metal contaminants.

Processes for the production of carboxylic acids and anhydrides
such as acetic acid and acetic anhydride by carbonylation are well
_’\kﬁgwﬂ~anqt

£ vmhus,éﬂﬁ patent GB 1,233,121 describes a process for the
(ﬁroducﬁ&on
L _\‘\3 .

hgfe operated ‘industrially,

Ef an organic acid or its corresponding ester by
ipnfusing a rhodium catalyst. US patent US 4374070

EP-‘-'87870 descrlbes a process for the production of acetic
anhydrlde with or without the net co-production of acetic acid.

In operating carbonylation processes over extended periods of
time, corrosion metal’coﬁtaminants'such aé compounds of iron,
20 nickel, molybdenum, chromium and the like form and build up in the
carbonylation reaction composition. Such corrosion metal
contaminants, if present in sufficient amounts may have an adverse
effect on the cafbonylation reaction.

| US patent number US 4628041 describes a prbcess for recovery of

25 rhodium and iodine values in the manufacture of acetic acid by
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regenerating a spent carbonylation catal yst solution conprising a 5
rhodiumor iridiumcatalyst by contacting it with a cation exchange resin
in its hydrogen form European patent application publication nunber

EP- A- 0384652 descri bes the behavi our of t2he Group IV B netals in increasing
acetic acid productivity in liquid phase carbonylation in the 10 presence
of a rhodi um catal yst and an i odi de pronoter. EB-A-0384652 proposes a
process for treating process streans, arising in the nmanufacture of acetic

acid from net hgapdonyldd . Py GRS Sp Rlal EFHENE OfHod L bOsHpara e d Lt Fiyncal
corrosion netal salts characterised in that the process conprises

sel ectively refB¥ARICRITe E sﬁttﬁé. corrosion netals fromthe process stream
wi th the excepti onUsSf pettendnhumber ridd BoOZIB0ieycriberyet prrceabtfpr According to

EP-A- 0384652 Sngqueirxw‘?ir{eegg%r ntpéarbfoﬂi'}{,'t’g.@ma‘%al}sgooftft%haco%‘bi’?@ﬁé gtream

containing rhodium iron, chrom um ndlybdenum and tungsten can be "achi eved
by the useSof shediam oe irdAlu cRbdlgsts BEicARtackdng i&| witl adfafiipyj axchange

sel ective precipiimlinOftsaRgdtdpen! #det. No details are given of suitable ion
exchange resins. Eyropean patent application publjcatiqn r e

EP- A-0161874 descr iB& peral’?ogﬁﬁﬂtcﬁ‘f W%Eﬁncﬁ‘%dﬁ%’ﬁt“i 6"?@5%%‘??%0
produce carboxykserides dshe betavdmanifetineChowp|IVt® metels dnabtnateasing\hi ch 25

i odi de salts, r MR | pdid ABofAla 3 nCPrdr OOt ers.
Aocordi ng o' ELropcad BaPent Sl ed Cindl sl s aRo At a0 8010

when regentt at PReFeRge s @ rhediym eatalystorrd an BPidesRrameseri bed in
EP- A- 0161874 bypth@3erédn0graamesi bagdobdsd 8o 43218he pricest aetrdabdiat the
L o0 OB o e Sl Regihor SHALES YAt okl BB 5 200
the catal yst sepketdssnsyreaat| gontednicdodive andaypivall yormrmbist alptil tsalts t he
oot T2 e P AL UL BSOS 55 SR By
15 the corrosion metals from the process stream with the exception of
chromium, molybdenum or tungsten salts. According to EP-A-0384652
selective removal of, for ex#mple, iron from a process stream
containing rhodium, iron, chromium, molybdenum and tungsten can be
"achieved by the use of selective ion exchange resins,
20 electrodialysis, selective precipitation and the like. No details
are given of suitable ion exchange resins. ~
European patent application publication number EP-A-0161874
describes rhodium-catalysed carbonylation of alcohols to produce
carboxylic acids, for example methancl to'acetic acid, in which
25 iodide.salts, preferably lithium iodide, are used as catalyst
co-promoters. According to European patent application publication.
number EP-A-0265140 when regenerating catalyst solutions ffom the
process described in EP-A-0161874 by the method described in
US 4007130 it is found that the lithium ion concentration is also
30 reduced when the solution is passed‘through the cation exchange
resin bed. The femova1 of the lithium ion from the catglyst
solution greatly reduces the reactivity and stability qf'the
reaction medium.
One method of overcoming this problem'is described in European

35 EP-A-0265140, which describes contacting a catalyst solution -
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3 conprising rhodium a finite concentration of lithiumions and corrosion
netals with a cation exchange resininits lithiumform According to

EP- A- 0265140 the cation exchange resins are either of the strong-acid or
weak-acid type in their lithiumform preferably strong-acid type. The-use
of lithiumformcation exchange resin may reduce the loss of lithiumfrom

t he.sol ution. However, because lithiumand corrosion netals conpete for the
same exchanger sites, as corrosion nmetals are taken up by the resin the

ef fectiveness QlombhfshSikbdiQn! MRYR: deUELBht CRATBAION; tHRLAl Soridearpases as
the relative concentrations of .corrosion netals to lithiumfall. The

renoval of met 8FFRSiO8 PeALSNVHL AueatdoR (TP RREn 5eR ARt off sy EERY B EC i ch
are carri ed outAckbgeingatd VEP-aus2650R0l theOskt ibs ckeBaigebeesina hlfe patker oBunber

US 5124290 whigh descri bes. rocess_.af ri,ngi sfeactio Lon
cont ai ni ng thectélgt %frftnﬁcgélf?f gn‘?eaa%dg%%n%%%) %gtégg%\ﬂ?_ﬁﬁ% SFH’C géggér%tglh%n
products, Pnto s¢opegr@ciditpean i on exchanger; (b) separating the reaction

solution; (c) desorfjddsé g REOIRLCFoREEN Bn! SLBRRIALLOMH Wal redGel itheaCi d
or acetic anhydri de; &rd% .combi ning and recycling to the carbonyl ation
reaction the el’®5feLhtdtRBILErdm thedtRlstigts (O¥essir PBYausEspE iRt (o)
regenerati ng t h@rirodicaxaéedlgetonpatai ftrdthd) sahe exthingeit Siteb [ 0] cO-FRah
acid and (f) waollfg Wt DaaGell GyAEhe QLuAGRL I G eBOINARL e e BEOTAL NI L0 US
5124290 it is pre?erre o usera’s rongly aci d macropor ous i on eéxchanger.
Strongly adPd insmoex dvahlrs soaresinotmednl$ rdekcyeasgsi af gbe arefatiwe t he renoval

of corrosion neakentra@idhd Gei &b GREPASmbiNRStE&ATRRIvA BE1LGAr boxylic acids
and/ or anhydri des because theégnﬂg% char the acids and/or anhydri des.

EP- A- 0364824 rel at 1% 55RHELy allicafRTrosihPRPHCKE ThPlr bRhopgfation
coval ently bondedct ibnanwhitr gasicardbéd okt tunded mphPdronkt dond@forsues as

transition metal |onsy IN&d36 Ol 2.ane @ i5r1]94{9%51ivhr]iclﬁag 149580, g, pocarbon
group and/ or an i hocarbon roup PO renove ne al "1’ons rom an oPganlc
conpound oRS5it #fsbalithirdnging deseacitibenl sohutiizpaeanseipingl tiehedt alydiic censiten
and contaminated with metallic corrosion products, into contact with
an ion exchanger; (b) separating the reaction solution; {(c¢)
desorbing the promoter before regeneration with acetic acid or
acetic anhydride; (d) combining and recycling to the carbonylation.

20 reaction the eluate and solution from stepé (c) and (b)
respectively;_(é) regenerating the ion exchanger obtained in step
(c) with strong mineral acid and (£) washing with acetic acid or
acetic anhydride. According to US 5124290 it is preferred to use’'a
strongly acid macroporous ion exchanger.

25 Strongly acid ion exchangers are not entirely satisfactory for
the removal of corrosion metals from liquid compositions comprising
carboxylic acids and/or anhydrides because they ﬁay char the acids
and/or anhydrides. '

The use of a chelating resin having an aminocarbon group and/or

30 an iminocarbon group to remove metal ions from an organic compound
or its solution is described in Japanese published application
J04022439. This publication does not consider the problem of
selectively removing corrosion metal contaminants from a liquid
composition which also comprises.a rhodium carbonylation catalyst

35 and a carbonylation catalyst co-promoter.
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3a J04022439. This publication does not consider the probl em of

sel ectively renoving corrosion netal contaminants froma |iquid conposition
whi ch al so conprises a rhodi um carbonyl ati on catal yst and a carbonyl ati on
catal yst co-pronoter. 4 Therefore the #echnical problemto be solved is
to provide an alternative process for the renoval of corrosion netal

contam nants from a I|qU|d conposition conprising a carboxylic acid and/ or
an anhydri de thereof, a rhodium carbonyl ation catal yst, a carbonylation 5

cat al yst co- pronot e&n@f&%&w&sw&xﬁ%&@'p&mx@%waélveﬁh% toasmﬂlengnto
the present invention there is provided a process for the renoval of

" corrosion net al 2HGFRaRYRaREC T SoRP R tIthEﬁmﬂ"%Jor?ﬁo"s‘?rtrPﬁer”CBﬁb’rﬁ SPRtpminants
car boxylic aci dfadiﬂ/aon@ﬁdammswﬁmt b&ﬁ;&ﬁ%;ngaar&‘a(ﬂ»bﬂfmmahbm’l)ﬂh&ldxo@n

catalyst, a carb QR S lys { rrosion t
cont-ani nant s V\/nf‘% ?oceshsr?:%t?fp)rél sté%aqg%n aég e c?{'aq_gs » SoIfpost ”?Sﬁim

a chel ati ngb r estatal@gbtcto-pronaiert s petmtipmmesal @ontmnentmt als and

“recovering a ligid Q@émqahéilwtb@\ﬁrege& 5EUHE SO GREFOSIsOPrdBldl a process
cont am nant concentrati on The present invention solves the

techni cal probl &% thestsioBaY +fb5oerasyor metat sopraningptd fremg tdgrid
Chel ating resi nonpaeet {anebmmiialing ) ¢psbordyl £d1 aald amb/é10 a8 amiydkidont am nant

at nore than on ting resins, havi i d /l.or tridentate
- functional gr oug%eorray be “Us &9 ﬁ/grb‘mﬁb)a 1°Fh tgg Q’ ‘%%ttblgﬁ’gpar é‘gn ““asy%
used, each & \Ammonatyeroen%eioeswm hefralt h@traemp&ls diicli pfaseentcomprisssi on

netal contai nNapdact D6y kk! DIuls CASbaiiv ¥iRhi ATnEk g HaAd sddckeve

process of the Eresent | nvention:
or the retention of corrosion metals and recovering a liquid

composition having a reduced corrosion metal contaminant
concentration.

15 The present invention solves the technical proﬁlems described
above by the use of a chelating resin.

Chelating resins have functional groups which.attach to a metal
contaminant at more than one point. Chelating resins having
bidentate and/or tridentate functional groups may be used. More

20 than one chelating resin may be used, each of which may be selective
for the removal of different corrosion metal contaminants.

The following chelating resins may be useﬁ in the process of
the present invention:

(a) chelating fesins having iminodiacetate functional’groups, for
25 example those having functional groups represented by the general
formula (I): '

CHy COy H
30 (P) \,CHy - N . (1)
CHy COg H

wherein (P) represents a polymer backbone. Suitablé examples of

35 this type of chelating resin include proton forms of Amberlite
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(a) chelating resins having imnodi acetate functional groups, for 25
exanpl e those having functional groups represented by the general fornula
(I): [err] wherein (P) represents a pol yner backbone. Suitable exanpl es of
35 this type of chelating resin include proton forns of Anberlite 5

| RC-718, Lewatit TP207 and Lewatit TP208 (Trade Marks). (b) chelating

resi ns having am nophosphoni ¢ acid functional groups, for exanple those
havi ng functional groups represented by the general formula (I1): 5 [err]

10 uhorein (P) xR ASCELI, A PUNT LD ICERARCre oo k! duigpl © of Lhis

type of chelating resin 1s proton form Bayer reV|oust call ed
Lewatit VP OC 1060 §iD, Pﬁ?’d’ltill‘ib 189 s émni%gwummw\epif ecdd gfuncrionsd

Marks). 15  ( @roGps) &Bkné}:énSﬂ rts,oba\uawné $osdtoRal GopPTepLeNenseNtRd by
t he general fornula (III) r] wherein (P) represents a polymer

backbone. A suitP§p é’)?éniﬁré’ g‘f (T.Iﬁ 5 type of chelating resin is Lewatit
TP214 (Trade Mark). 25 (d) chelating resins hav®ng functional groups
represented by the general formula (1V): hki[err]é? wherein (P)
represents a pol ymer backbone. ~A suitable exa of this type of
chelating resin is Purolite S@@UW(¢ﬁmdeNKMWE§2'(B @Hel ating re5|ﬁ§3haV|ng
functional groups represented by the <

OH
10 '
wherein (P) represents a polymer backbone. A suitable example of
this type of chelating resin is proton form Bayer TPIOBO, previously -
called Lewatit VP OC 1060 MD, Purolite S940 and S950 gnd Duolite
C467 (Trade Marks).
15 (c) chelating resins having functional groups represented by the
general formula (III):
S
/ |
(B)//CHy - NH - C (111)

NH9 -

wherein (P) represents a polymer backbone. A suitable example of
this type of chelating resin is.Lewatit TP214 (Trade Mark).
25 (d) chelating resins having functional groups represented by the
general formula (IV):
‘;}NH
(B)vCHy - 8 - C : (1v)
AN Ny
30 wherein (P) represents a polymer backbone. A suitable example of
this type of chelating resin is Purolite 5920 (Trade Mark).
(e) chelating rgsins having functional groups represented by the

general formula (V):

35 -—~—~——__~______________
: Thls Sheet Has B
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general fornmula (V): 35 © J[err] 10 ,

/ wherein [err] A suitable exanple of this type of resin is Lewatit VP
0OC1026 (Trade Mark). The chelating resin may be used in the proton form or
in a 15 nmetal exchanged form for exanple sodiumform Preferably the
resin is used in the proton formto avoid introducing netals into the

| i qui d conposition which may not be conpatible with the carbonyl ation
reaction. The chelating resin may be based upon an organi ¢ backbone for 20
exanpl e a pol yner ba %E such as polystyrene-wi th optional cross-Iinking,
for exanple with div nzene or may be based upon an inorganic _
backbone, for exa V7 |I|ca When pol yner - backboned chelating resins are
used they are pref magr or et gcUl@r resips. resins which swell in

t he 25 l'iquid cou ‘ion may al so Be use Cbntactlng t he

met al - cont am nat ed dui d conpositions the chel ating resin may be
effected i a stirred vessel wherein th sinis stirred with the liquid
conposi tion with good agitation and th qU|d conposition having reduced
corrosion netal contam nation 30 S ;?pn recovered by decantati on,

~filtration, centrifuging etc. However, AreaNment of the liquid conposition
Is usually effected by passing theg oegal -contagi nated conposition through a -
fi xed-bed col um of the resin. The treatnent of the I|qubg copposition may
be carried out as a batch, sem-continuous or continuous;opera fon 35

ei ther withpmnual or automatic control enploying nethogé and

wherein R = CH3 - CHg~—CHp-CHy —— CH——CHy~——
A suitable example of this type of resin is Lewatit VP 0C1026
(Trade Mark). '
The chelating resin may be used in the proton form or in a
15 .mefal exchanged form, for example sodium form. Preferably the resin
is used in the proton form to avoid introducing metals into the
liquid composition which may not be compatible with the
carbonylation reaction.
The chelating resin may be based upon an organic backbone for
20 example a polymer backbone such as polystyrene with optional
cross-linking, for example with divinyl benzene or mey be based upon
" an inorganic backbone, for example gilica. '
When polymer - backboned chelating resins are used they are
preferably macroreticular resins. Gel resins which swell in the
- 25 liquid composition-may also be used. '
Coﬁtacting the metal-contaminated liquid compositions with the
chelating resin may be effected in a stirred vessel wherein the
resin is stirred with the liquid composition with good agitation and
the liquid composition having reduced corrosion metal contamination
30 is then recovered by decantation, filtration, centrifuging etc.

. However, treatment of the liquid composition is usually effected by
passing the metal-contaminated composition through a fixed-bed
column of the resin. The treatment of the liquid composition may be

" carried out as a batch, semi-continuous or continuous operation

35 either with manual or automatic control employing methods and
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? techniques well known in the art of ion-exchange resins. The liquid
conposition may be contacted with the chelating resin at any suitable

t enperature above the freezing point of the liquid conposition and bel ow
the tenperature at which the resin 5 and/ or conposition exhibits
unaccept abl e deconposition. The preferred tenperature is in the range from
about [err] to [err]. If a tenperature above the atnospheric boiling point
of the liquid conposition is used, operation at elevated pressure will be

required to maigRkahiydeBCwdQMRASN iR nkNad bE MindeRddinge AdRWBYEr, pressure
is 10 not a critical variable. Generally, atnos herlcstg‘ﬁessure,or a

pressure slightly a%é“é‘t%%ﬁ??@?%i%V’b@e eTANtaGEe Hath dSpetiatabittneric or
subat nospheri ¢ jek@s Sy @ty Ny t A eUs@tbeirhtules ib@a. tffheréeémgof;ofdtouf G-Ihet he
“liquid conp05|t|on hr ou d- hed golum of ,the re rin
corrosi on netalt ﬁ%vé’fﬂp%{%"ggss n\?\n 'i’elq %‘ %em eré"r"l‘éll'feaI"‘E Sh ats rref:ormended
by- t he resin rrmdf'actqmeosia-ridn\/dXhlbLtsuaﬂldoyebtaabflleommeﬁitiono dbeut 20 bed

vol umes per hOlHrefEfdeeeameyataéaeiilﬂ%ﬁ@%ngé ffrsﬂrnb%te@% & {9 7abUt 142, bed
vol umes per hour. Wen the chelating resin has reached its capacity for

corrosion 20 GeEParatygatahevahesatnospherici Patyipe e inf efe dhey Higuid qui d
conpatible wt hoﬁgabmmhaisj QBed) Op&HTE6n d‘to&lmemlgﬁ»eeaiﬂwwyii meaféqiit-cu

renove residual I|qU|d 031t|o nd.t hen.reagen rate The c eatl
resin may be régeR&rd f%’?°ﬁe§€8d§nraeé6 % E d%%éw?rté’n ”furfe? to

di spl ace t e r etodi ﬂe!tt'ld,'@H]OSBOi‘abﬁet aIGeﬂérallzomtamsntQms PreSamteabrya an
aqueous sol uti CH}eQQuPeC%&ié‘ht%'&%o@@dat%%&lr@g' Tyaﬁé CrfRyydde vised 1o

regenerate the chelating resins. The process o present invention may
be operated as S¥PBEFLIPSBRerIGNPY ﬁ&B%Fé“ﬁP’b%‘é%PrelgFEfﬁ &BY)P‘*NBF%“ thatemed.
chel ating resin bedries rpw\btederbwseftﬂmatud&uhsdo:dpquidncmﬁmgmta @Dxdds-bBEI NQ

passed 30 throygh one,jesin :P%ur NELRL JIRLE: QLNEL: 188U RE A% AL E RELY
regener at ed. THE process of ﬂ"l sgen invention 1S par rcul B I°

appl i cabl el6o t:tmegamm bmﬁhciorrpggmndqzﬁbtbal theomesin namﬁaacsumr ast_i iwidh,
nickel, chrom yn,.iRPeRNesMm ahshe ™! 9P dBTR0 PERl 6 Altle¥ pdrORo@Nd ni ckel .

Preferably, the flow rate is from about 1 to about 12 bed volumes
per hour. _

When the chelating resin has reached its capacity for corrosion

20 hetal contaminants it may firstly be rinsed with liquid compatible
with carbonylation processes, for example carboxylic acid to remove
residual liquid composition and then regenerated. The chelating
fesin.may be regenerated by the methods recommended by the
manufacturers to displace the retained corrosion metal

25 contaminants. Suitably an aqueous solution of acetic acid and
hydroiodic acid may be used to regenerate the chelating resins.

The process of the present invention may be operated as a batch
or continuous process. Preferably more than one chelating resin bed
is provided so that whilst liquid composition is being passed

30 through one resin bed one or more other resin beds are being
regenerated. _

The process of the present invention is particularly applicable

" to the removal of corrosion metal contaminants such as iron, nickel,
chromium, manganese and molybdenum, preferably iron and nickel.

35 Each corrosion metal contaminant may be present in the liquid
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.35 Each corrosion netal contam nant nmay be present in the |liquid
~conposition at up toits limt of solubility and typically this may be up
to 10000ppm by wei ght netal. The anount of each corrosion netal renoved
fromthe liquid conposition will depend gipon the initial concentration, the
capacity -of the chelating resin, 5 operating conditions and the |ike.
The carbonyl ati on catal yst co-pronoter may conprise an iodide of a

guat er nary anine phosphi ne, arsenic or antinony conpound or an iodide salt

of an alkali nﬁ)l KaLidie aBa Bo Bﬁtsaiiméubf %llebﬂli%&e{ﬂaa{:ypimaQ§th@§ may

- carbonyl ati on ¢0 pronoters are describ 84. Suitable
_quaternary anmi be lkPano‘rWPQPRf‘th Meiphbmstels Zhe aouRt (ofctPdM CRRF 4493884, US

4430273 and EPpdef47946R4 iR PEOIEESiOLohftR ipI@s @Dl] idepert upon ithe

particularly applicable to the renpval of. corro n mnants' from
liquid conposi Eﬁ"cﬁf? |ﬁ°’\ﬁﬁPE‘Fthﬁ‘e’ gg?b‘iﬁ??f’%ﬁy 8% tf:hat tt(iln r%r !cl)%’ot ers 15

conpri se ose pbpénHtEngldoahitirmsadndl btk ddke{ or exarrpl e I I th| um sodi um
and/ or potassium i g.g erR}ff‘alt%ﬂ %EL?leltt 8 W Poh®dirfay TBRpHisqUASE 1odide

conposition treate process of ‘the present invention may also
conprise unconvéra eaatennbesnwnéwomhpwtieantar sepic QKatfiiimony comprwRd Bt e s,
hal i des and/ or ;gsisr §a11§%ta’ib|a!k£1h602fb1kacﬂ{ebeaydrﬁhem r e;icitable MY

corrprlse[err] to [err] alcoholsf enethanol di al kyl .et

wherein the al RYFESFPEEH PEOFRIEBE N Pf"f/f(aljigg'é CPPEIPGe LR onAeasl}.%%r% dh?

exanpl e di pet hysetdzesss al byitdpat ighesetrearyngnibet carbonylatiion cot-prenatgraet hyl

| odi de and oot o leck B4l s sl £Eiskes! GRNRLSa el gp Lok padedrir] carboxylic

“acids for exanpfe acetate The 1iqu conpositign treated in
the process of the %ﬁemleﬁ pfebhe pResRRF A!“S“’Gté%sl BYF HHEPIATR- RRAHEG R ieng

carbonyl ati on ppOfHY SESovalObs @%aFGY18n AhdeRl Mthﬂﬂ&nwcﬂ}oasumbyl i odi de.
The liquid conposition treated bn t he rocgss. 0 resent | Lpygnt I on may

al so conpri se SOURASHEARTIRPHT | enft tclgf'b%aﬁfﬁﬁ process from
which the L$ quncdm@ﬂmposnet o®Mmdre alvailyektahdicadides @mamblle hiithfun,he -

chel ating resi nod1um Iegd}c!}ep!:ll.a%lsﬁ.\% Q_QHP@@?' E)hpﬂcularly lithium iodide.

The liquid composition treated in the process of the present
invention may also comprise unconverted carbonylation reactant, for
example alcohols, ethers, halides and/or esters Suitably the

20 carbonylation reactant may comprise C; to Clg alcohols for example
methanol; dialkyl ethers wherein the alkyl groups independently have
1 to 10 carbon atoms, for'example dimethylether; alkyl halides '
haviﬂg 1 to 10 carbon atoms eg methyl iodide and esters of Ci1 to Cjyp
alcohols with Cy to Cj; carboxylic acids for example methyl

25 acetate. The liquid comﬁosition treeted in the process of the
present invention may also comprise halogen-containing carbonylation
pfomoters, for example alkyl halides such as methyl iodide. The
liquid composition treated in the process of the present invention
may also comprise a solvent compatible with the carbonylation

30 process from which the liquid composition is derived and also
compatible with the chelating resin. Where the liquid composition
is derived from a carbonilation process for the production of
carboxylic acids, the liquid composition may also comprise water.

The carbokylic acid and/or anhydride thereof may comprise a

35 carboxylic acid having from 1 to 10 carbon atoms or anhydride
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i-s derived froma carbonyl ation process for the production of carboxylic
acids, the liquid conposition may al so conprise water. The carboxylic acid
and/ or anhydri de thereof nay conprise a 35 carboxylic acid having from1
to 10 carbon atons or anhydride 9 thergof and is preferably acetic acid
and/ or acetic anhydride. The carboxylic acid or anhydride thereof -may be
t he carbonyl ati on product and/or solvent of the carbonyl ati on process from

which the |iquid conposition is derived. 5 Suitably, the liquid
conposi tion is derkyedr E’énptrQ?eHb‘iy' chrt‘iécéc'iﬁna&QGPOa%efthé’rhnﬁ di:":.de The
| i qui d-phase carbonyl ation reaction for production of carboxylic acids

and/-or anhydr i RAFPEFEYISr aptd) oFcrryerids &h&’Fﬁ?FO‘FaYa(PétVE SATRPAVL#cioBy t he

car bonyl ati on ofroauedhagor aichess, oesﬂﬁi’ Sasbvdy pit 1oal prbeess Eroheviicasence of
a rhodium 10 %’:ﬂ"gg | ati an gat ald¥ ved hal ogen- cont ai ni ng car bonyl ati on
pronoter and a nyT &t n°cafa| y5t"€6- pronoter. Suitabl e carbonyl ation
reacti on priocesses 8witaBidycrthbetiquid eomerpitdonnisGBe2ived68TomALthe)I 1409608,

US 5001259, US Fél%@?@x&coﬁﬁ’oﬁt%é%%ﬁ ﬁh‘&iE—P}ASQ%‘}Q%ﬂ%E&D resééito% £g the

production of carboxylic acid car bony atlon 003104 i ch
descri bes car boH am%%%c’ésg@’sb%%lq Hél‘ffﬁ’ aa%m ehhxslfne?ﬁ Béi%‘i*‘él&m ds

and car boxylic aduiydradas“d/raﬂﬁe%?zmaﬁ@dmmcby dﬂi‘éCé&rbﬁﬁyIHtQBﬁl’@ﬁ i on of
-acetic anhydri de1 %}'18f rbg I ation _and J/@r 1f1e§ ﬁ?O whi ch descr|

production of atstrRtEmAyaFicde® YR &7 8 WA PERHTSALY |oﬁﬁ%‘ﬁ“’“
acetic 20 10acu@hrbvyplatabnycatébysmnyluhogen-matundng m@be@sl@smp@tram@tea-t

[err] and at angg %Vé‘é:%@nﬁﬁ%h'r@at‘é"l}{h %opﬂo%ub%r Pr §e534bEe ¥a fﬁé’x{ﬁ%ion

monoxi de of 2-30 atnospheres. The b corrosion netal contam nants
in the |iquid 2paction PSAGISEERoRFe éaﬁ‘ﬁléﬂd derperaPlenimily Héof¥ndeed by
treating all orupavbseds,tbs s081dsmybationnoss;agt+6016598308nd REAA-0lARo36 qui d

carbonyl ati on rv%xai% ixQe a%gnpooihgipor%dgatymn o rceaago:glg.g al:celgnvey gar ony&ation,
15 = in US 5003104 which describes carbonylation processes for the
prodﬁction of carboxylic acids and carboxylic anhydrides; in
US 4374070 which describes preparation of acetic anhydride by
carbonylation and in EP-A-87870 which describe the production of
acetic anhydride with or without the net-coproduction of acetic
20 acid. '

' Typically, carbonylation reaction processes ‘operate at
150-250°C and at an eleQated pressure with a partial pressure of
carbon monoxide of 2-30 atmospheres.

The build up of corrosion metal contaminants in the liquid
25 carbonylation reaction composition may be reduced by treating all.or
part of the carbonylation reaction composition. The liquid
carbonylation reaction composition_may be treated to remove some of
the other components present in the composition prior to treatment
in the process of the present invention. In a typical liquid phase
30 carbonylation process to which the process of the presenﬁ invention
'is applicable, liquid carbonylation reaction composition is
’ withdréwn from a .carbonylation reactor and passed to a flash zone at..
a pressure below that of the reactor wherein with or without the
.addition of heat, # vapour fraction comprising volatile components

35 such as unreacted carbonylation reactant, halogen-containing
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t.he other components present in the conposition prior to treatnent in the

process of the present invention. |In a typical |iquid phase 30
“carbonyl ation process to which the process of the present invention is
applicable, liquid carbonylation reactionygonposition is wthdrawn froma

carbonyl ation reactor and passed to a flash zone at a pressure bel ow t hat
of the reactor wherein with or without the addition of heat, a vapour
fraction conprising volatile -components 35 such as unreact ed

~carbonyl ation r ea%;)g!{wltangg Q,ggg% SO R ALE ylat}%‘ ?%mQy}.@%gg}ﬁggr@ &l g and

carbonyl ati on produ I's°sépar a rom a raction conprising
i nvol ati | e conpbisehd sfrgab#PnaSOlPerdﬁ%SnJ@HPb@ﬂ% AIBPPRENEE aF YLt as Fhgd ium

carbonyl ation cal@bypilatson Q%QHW&F , afdlca¥HFRh ANl o craf-p.aormaf erggary
am ne, phosphine, arsenic¢c or nti non oung or .an al kal i

al kal i ne earth FéER}® [@aiefide ﬁ‘ché S‘éﬁftﬁ’(ﬁ'ﬁfl%/yatafné) P pPBYRRERE s afﬁ%’t}\‘fe?’éd from
the vapour s r acdntGmonyy cofgmunéxarmaheatiadtii ¢4 allkalinet éverthemetiadi ixglidenpanent s

PThen seeyel ot dsaebi SRLPINNLALY 90 SRAGLOa cIOP chi Wil TAGLLAN DIORENS

flash zone is récye atlon reactor een foun
10 corrosion emale déat Hitianden,s tbarreueimsmpopﬂntényew Ferydedcies she

Streans. HOWeVelarbbidfiat 16:£FRYEE oxf. rome.t h@q.iidasha&qaﬁ dﬂoﬁuucé Eraant h@xﬂb Ry
conventional processes can be difficult because ?[f g %ence r hodi um
c’baspP ég

car bonyl ati on cEACXFIRA tantPec SR RMYE AL IBnT A vs gpnd ghat | oat i ng
at | east a ypar tcd}&osfunSméthbdnﬁaraaﬁanusnchy bkSpreseh® i ane s tioC Procedy t O

the present invgntio al;kf ¥ 1 g,.4p Pemo%?f rﬂ%ﬁ%en?%%lé\ &Qet i‘ dl%”tfact'ioﬁ he

| i qui d carbonyl@a |on Te I on" conposition can.be re era
slipstreamis remeorcentionalt ne<><fe|sas$1 capnbke Idulaﬁiqiﬂtr%ma%ﬂ OSnEM msa%eme

according to thsg RhOERAESc HbohPfatlbe SEMtla1y 4 @R | Qi vbiy 18 I8N @a€LIYsRSI ONn net al
20 contam nants and provide a |iquid conposition havi n%l reduced corrosion

netal contani naffETHpALER- | Sy E’E:"sf’(?lié%i 3o Lottt BRIt At iaeit igActiaR By
al ternati vasenaid geddesk haccpiaxgs 8o Ofhel bLegineSiMviention, the build up of

corrosion metal contaminants in the liquid carbonylation reaction
composition can be reduced. Preferably, a slipstream is removed

from the flash zone liquid fraction and treated according to the

process of the present invention to remove corrosion metal

20 contaminants and provide a liquid composition having reduced
corrosion metal sontaminants which is recycled to the carbonylation
reactor. o

In an alternafive embodiment the process of the present
invention may be used to remove corrosion metals from process

25 streams'comprising acetic acid and/or acetic anhydride.such as are
to be found in the processes for recovering rhodium catalyst values
from tar-containing process streams derived from the production of
acetic anhydride. Ekamples.df such processes are described in
EP-A-0087870, EP-A-0255389, EP-A-0314352 and EP-A-0584964.

30 The process of the present invention will now be illustrated by
reference to the following Examples and Figure 1. Figure 1
represents in block diagram form, the results of corrosion metal
capacity determinations for Amberlyst 15 and Lewatit OC1060 resins:

‘Examples 1-3 and Experiment A

35 - A liquid composition from a carbonylation process for the
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.nvention may be used to renove corrosion netals fromprocess 25 streans
conprising acetic acid and/or acetic anhydride such as are to be found in

t he processes for recovering rhodiumcatal yst values fromtar-containing
process streans derived fromthe productiign of acetic anhydride. Exanples
of such processes are described in EP-A-0087870, EP-A-0255389, EP-A-0314352
and EP- A-0584964. 30 The process of the present invention will now
be illustrated by reference to the foll ow ng Exanples and Figure 1. Figure

det e nati ons PFoekiph RURAR O MRyarite (88 GpsRyfioby WHsR TELRL. GRREC, Y
Experi ment A 3%31.6%), a%tIin%ﬂ*txdétﬁﬁpééﬁLon‘@?Wai“tléﬁmiﬁWa’chéﬁe process
fortthe d1(131599ﬁe6 Ewrhtbeﬁt asbﬁmqne&abyd{ded@tarqd mﬁpﬁéﬁiyﬂgi&?@&ﬁ(@hg) 3
aceti c aci 9 eti.c an azolium i odi de
(st ed aole B Foietny Mt Wleclgn Al rbfide Bk o

pp ni c e ipin pm @ad trea ppn ,
ol ybdenum ( 530gR00. 306 dshe ”{4917egr@acwag;erea;ﬁdﬁa(gnf BPDYE 16 QFds0S! on

nmetals. I n each experi nent resin wa r ewas wth acetic acid
(500m ) and pa@KeWSihﬂéd'iéhf poatdebesidc 65Q0m3) affﬁheaﬁﬁﬂuﬁﬂ%enﬁwﬂtl’@n was

passed through cbigu. esme qsxq@abb&mostiemebas LHa%s@@d:h@S@gﬁfﬁ Whe kiR dtl qui d
hourly space ve 2 and the Ilgu eff%ﬁagnt co osition having
bt itoRe

| o
reduced corr osFBhf%t B‘Fmpc?(’)'ﬁ'f‘éﬁﬁ AR PTERHEEN sb-r () aé’& Yo% Er i ne
the retenti®on of 2 hwadcihe 0$qwid eetladent Ortimpos itcioh shavitog :Exiangi @ordostion 3

ehel ati g 1 eSi B8 hCofdfutnd £ 080 CEH00 U1 Y580 1o b ERPET BRI A i cf

is not accordin resen nvention, a stron resin
Anber | yst 15 mast%rs’céen °fl'ﬁbe r%rﬂ%iqnewetﬁ}se@lﬁaﬂlﬁwspr oton form The

rE;‘SU' ltS are shown |E*8rT1§RJm91és hekovd chéBlding Zldins IRC-718, TP207 and OC1060
a e eri_ne

.rrp were useg In Experiment A which is not according to the present
15 invention, a strong acid resin Amberlyst 15 was used. The resins

were used in the proton form. The results are shown in Table 1

below:
TABLE 1
20 . Example Experiment
1 2 3 A
Resin IRC-718| TP207 |0C1060 |Amberlyst 15
25
Metal removal %
Iron - 70.2 | 22.2 | 33.9| o
Nickel 86.4 | 53.7 33.0 | 5.0
30 Chromium 38.5 | 14.0 | 16.5 0
Manganese 69.6 | . 29.6 55.4 0.7
Molybdenum 0 .7 18.6 28
Rhodium 4.9, 0 0 - 11
35

—
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a

1 2 3 A Resin | RC-718 TP207 OC1060

Amber | yst 15 25 Metal renoval % Iron 70. 2 22. 2 33.9

0 Ni ckel 86. 4 53.7 33.0 - 5.0 30 Chr om um
38.5 14.0 16.5 0 Manganesel2 69. 6 29. 6 55.4

0.7 Ml ybdenum - 0 . 6.7 18.6 28 Rhodi um

4.9 0 0 11 35 12 The results in Table 1 show that in

t hese experinents, the chelating resins of the present invention were

superior to a st rO”Qh@Q‘e@ui@'m B0 ASnAUDSlhY Sl thesd YxpsPinens ORnpEt al
contam nant renoval . Experinment B These experinents, which are not-

according to th‘éhep}ﬁéé%treﬂ‘ﬂ/%ﬁflﬂﬁ PFegeRt InNeat Ion BET SYPSEOS Pt at8h a
strong acid resadidVpesid EueHIGist Anbe@UPME 160£4108bLFOSIBA Aletal Qroneltyinady | evel s
in the presence_of |5th| um i odi de carbonyl ation catal yst co-pronoter. 10
Aliquid corrp05|?|on was prepared to have the follow ng conposition by

wei ght: Wat%r Experiment B 10% Met hyl acetate : 0. 7% Acetic Acid
7_2% 15 T}M\astehl(:l:péﬁﬂérqg which art.2 éb{: raQ:QordJ.ng to the present %anm :
Ni ckel m Chrom um 600 ppm Lithium :

3100 ppm 20 Tﬁ’el“ﬁéf%ﬁes am%’?‘l?la’acféé°a§atﬁﬁe‘qt@dflo%t§°ng acid resin vhen trying

to remove corrosion metals to very low levels in the presence of
lithium iodide carbonylation catalyst co-promoter.

10 A liquid composition was pfepared to have the following

composition by weight:

.~ Water 10%
Methyl acetate '0.7%.
Acetic Acid : 72%

15 . Methyl Iodide 2%

Iron . 2400 ppm
Nickel " 400 ppm
Chromium _ 600 ppm
Lithium 3100 ppm

26 The metals were added as the iodides.
_ This liquid composition was passed through 4 60 ml fixed-bed
column of strong acid Amerblyst 15 resin for a period of 60 hours at
a liquid hourly space veiocity of 4 and at ambient temperature.  The
resin was used as supplied in the proton form and was conditioned by

25 - soaking in acetic acid prior to use. The liquid composition having
reduced corrosion metal confamination passing out of the resin bed
was recycled to the feed point of the resin bed. The liquid-feed
composition was analysed at intervals to determine the residual
concentration of metals and from this the retention of metals by the

30 resin bed was calculated. The resin removed a very small amount of
lithium but the values were difficult to estimate. The uptakes of
corrosion metals were iron 21.7 grams/litre, nickel 1.2 g/l and

chromium 1.5 g/1 expressed as weight of metal per litre of soaked

resin.
35 The experiment was repeated with a similar liquid compqéition
12
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This |iquid conposition was passed through a 60 m fixed-bed col um of
'strong acid Anerblyst 15 resin for a period of 60 hours at a liquid hourly
space velocity of 4 and at anbient tenperature. The resin was used as
supplied in the proton formand was condii8i oned by 25 soaking in acetic
acid prior to use. The liquid conposition having reduced corrosion netal
contam nation passing out of the resin bed was recycled to the feed point
of the resin bed. The liquid feed conposition was anal ysed at intervals to

determ ne the LesiflUdhat UHeCRITAL bOHLAErdTRbAd SredBlad EOM VRS i@ [Rjoenti on
of netals by the 30 resin bed was cal cul ated. The enoved a very

smal | amount ofPPRi tHickft phPO0 PRP» ShiPRduRS50 RRT FP%Lﬁ‘FLf‘B“ ggﬁ? FEPe. Thfe

upt akes of cor mpsals BEt&reosborembtalis 2dre/ igom3sh|gAliere Nindkledl 8.2 gnl and
chromum 1.5 g/I épmﬁ&r? 871 wei ght -of metal per litre of soaked resin. 35
The experi nent Aas repea Wth a simlar Liquid conposition 13 except
that the nmBtal conciiet emqrdnsntmnae zepeptdd wikh a pimilas0biqypth compekition000

ppm chrom um %QQe,{}p%QMrJeI & HM SRRt PRYond hﬁrupmlfeﬁ&;fs COfoRAShE Eﬁt al's
were iron 3. ni ckel 8.5 g/l and chraom um ‘F

exper i ment was nliélﬁ%’at“éﬁ %"’t’hc%{r%lﬁ‘f' 43P PR aRY ldﬁﬁb%f'g?%r?p@xcécﬁﬁ pREakeE he
met al concent r aki emnwds:e mSafOvedsvsironr e pAtpPMnivkekel. 144AQ paa

chrom um 430 ppg]rmr&j bth} um 4850 ppm The uptakes of corrision netals were
iron 1.6 g/litre, 2119/1 and chromumO g/l. 10 The results
are shown L& bl ock ﬂgxeapwtflemnmSM‘gune Hiock /graphnfdse trdisvire leaphsicay of

Anberlyst 15 fQp cQid @ab UnpaBid 8¢ Mbekiyoly Rbf e6dedidly nbbeLLeRCENt ration
of corrosion netals relative to |lithiumconcentrations._ The resin js

i neffecti ve whéhrenedycahiastes & Gﬁe SPRESFYTBEL B Ofet OB ATt 3Fﬁﬂ§nfgla}t§"f’ow
relative to theolbithiaanamibfittdtaonNf fhd esin ikxbngfifectibre when the

concentration of corrosion metal contaminants is low relative to the
15 coﬁcentration of lithium. ‘
Example 4 _

To illustrate the benefit associated with using a éhelating
resin, comparative Experiment B was repeated using Lewatit'001060
(capacity 2.9 meq/ml water wet proton form). A similar liquid

20 composition to Experiment B was used except that the metal _
‘concentrations were as follows: iron 1215 ppm, nickel 905 ppm,
chromium 395 ppm and lithium 3860 ppm. The uptake of corrosion
metals were iron 14.2 g/litre, nickel 3.9 g/l and chromium 0.1 g/1.

" The Example was repeated with a similar liquid composition

25 except that the metal concentrations were as foilowé: iron 640 ppm,
nickel 510 ppm, chromium 370 ppm and lithium 4450 ppm. The uptake
of corroSion_metals were iron 14.8 g/litre, nicke1'4.7 g/l and
chromium 1.5 g/l.

The results are shown in block graph form in Figure 1 with the

30 data from Experiment B included for comparison. From the '
experiments it can be seen that the retention of corrosion metal
contaminants by the chelating resin is unaffe;ted, within
experimental error, by the éqncentration ratios of corrosion metals

to lithium.
35 Example 5

13
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To illustrate the benefit associated with using a chelating resin,
conparative Experinment B was repeated using Lewatit OCL060 (capacity 2.9
meqg/ M water. wet proton formj. Asimlar liquid 20 conposition to

Experi ment B was used except that the netak concentrations were as follows:
iron 1215 ppm nickel 905 ppm chrom um 395 ppm and lithium 3860 ppm The
upt ake of corrosion netals were iron 14.2 g/litre, nickel 3.9 g/l and
chromium 0.1 g/l. The-Exanple was repeated with a simlar |iquid
conposition 25  exegpd E‘xgﬁfalet Qﬁo‘@ftﬁb SP0EEIVehald QRSLAMREEL BT1660 |9Ws 4 1 FON
640 ppm nickel 510 ppm chrom um 3 ppm and | ithi um 4450 ppm The uptake
of corrosion nmefifes Fargs °Frb’thI‘Hm8“dFI‘F’trrbény]rﬁték‘élc°zlpl7°“tj’)‘?r and chromium 1.5
g/l . The resul t corteatsdrdvisi N Sohaciongrefth &DdiTai rhoﬁpgwnaoﬂs wiot Bhdth@n30

data from Experlnent B| cluded for co rison. .. Fro hee elrrents it
can be seen th %x he"Te en ¥ oh PP ST o e B fomt ﬁantsiby t he

chel ati ng r%esi ncorzephpdtfiopsedironi §40 BP%:X[BéFkﬂEﬁ@%.lPPGI’#@I’ chipmiuine365 ppm.

concentration rp{d Q3¢Rfunl @bAQH:PR: 1BRL Hretel PadileliNbdtiees D an@%w% on 14
Thi s Exanpl e shows the effectiveness of Lewatit OCLO60. over a w de range of

li thi um sal t . caFeRAHYABE ('OR SEREFLBIRIEL PRASAELR Pﬁﬁ"@ﬁEmeBBI%t"thnEe"\ﬁF‘Pwn
simlar conposiéf (msam tiyh@he Irﬁsﬁi(ﬁ.@rgimt i:BMIe zorepared containing the

fol | owi ng net al cen i o on ni ckel 45 nd
chromi um 365 p T% Efectt P it { concen Pa@mn on Le 1Q. %and 9000

ppm On repﬁhtlmmimqmrl ment al .procedure of Experinent B the retention
of nmetals by the resin is given in Table 2. Table 2; The effect of Lithium

concentration on Lewatit OCl1060 10 Per f ormance Lithium I ron
Ni ckel Chrom um 15 conc. Retention Retention
Ret enti on '
Lithium Iron Nickel Chromium
15 conc. Rei:-ention Retention Retention
(ppm) (g/1) (g/1) (g/1)
0 "11.0 3.0 1.3
20 3700 13.9 2.0 1.3
4200 119 | 2.0 1.0
9000 " 14.0 1.5 0.5
25
Example 6

To illustrate the benefit associated with using a chelating
30 resin, thewexpefiments in example 4 were repeated using Amberlite
IRC718 (capacity 1.l meq/ml water wet proton form). A similar’
liquid composition was used except that the metal concentrations
were as follows: iron 1500.ppm, nickel 1100 ppm, chromium 520 ppm
and lithium 4850 ppm. The retention of corrosioh metals by thé

35 resin was iron 5.4 g/litre, nickel 18.5 g/l and chromium 1.8 g/1.
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.(ppmM (9/1) (g/l) (g/1) 0. - 11.0 3.0
1.3 20 3700 ' 13.9 2.0 1.3 4200

11.9 2.0 . 1.0 9000 14.0 1.5 0.5
25 Exanple 6 To illustrate the benefit aggociated with using a chel ating 30
resin, the experinments in exanple 4 were repeated using Anberlite |RC/718
(capacity 1.1 neq/m water wet proton form. A simlar |iquid conposition
was used except that the nmetal concentrations were as follows: iron 1500

ppm_ i ckel 1100 ppgy SHCOTLT 520 ARILANC1 i bl A IB500010 cTagodseignt T on

of "corrosi on netal ni c /1
and chrom um les:egtl that th§ rRtel esqyepwmwowagerwéaf%ld°Wt h 15o%4f0 gpm.

liquid conposi ﬁi%lezﬁg@gﬁpmt halrohi\gn TRS admeQLEK:QE‘!{:lﬁ%'Enl m ﬁﬂﬁ.e aBe f ol | ows:
iron 660 ppm nickel

_ m chrom um 145 9 m The
retention of cB5YRRSILOM "rf'ef’%?%"sﬂ?n %a}%ﬁynt%?f{}bﬁ’a FZIP%
ni ckel 9.9g/| nﬂldlcmq)rg/mniﬂd Q@hgdniumThis g¥/l. can be seen that di ff erent

corrosion Metal s b Seheald YELY ety GELA nhl DALY il ar

chelating resin u lustrate the effect on

r hodi um pr esenseletttxhelyso‘lemv@nbYacf@iM! tafe they PRreiculamohRbafingsFesi®par at i on
- zone of a typigglg carbonylation process for the carbonylation of methanol
to produce acetic acid was taken. This contained the foll owi.ng: lithium

i odi de 14 wt % Examale3ds ppm nickel <10 ppm chromium 60 ppmand 15 .
rhodi um 640 ppm  TeeibNisthed thasefHeat ath rhodiont prekent tin B goditicovat i t

OC1060 for 48 ho#%s ea%an?' tgr%%ttggpﬁ U{]gag%q E@tﬁx@“&@a @‘%?c’lﬁ' ysis of the

solutlon after 't € resin
carbonylatlon process for the carbonylation of methanol to produce

_acetic acid was taken. This contained the following: lithium
jodide 14 wt%, iron 305 ppm, nickel <10 ppm, chromium 60 ppm and
15 rhodium 640 ppm. The solution was placed in contact with 50 g of
Lewatit 0Cl060 for 48 hours at ambient temperature and pressure. An
analysis of the solution after treating with the resin showed that
it contained the following: iron 55 ppm, nickel <10 ppm, chromium 60
- ppm and rhodium 630 ppm.
20 ' This shows thaf_the resin is able to remove corrosion metals.to
very low levels in the presence of high ievels of lithium iodide
carbonylation catalyst co-promoter and rhodium carbonylation .

catalyst.

Exgeriment.c
25 " To illustrate the inability of strong acid Amberlyst 15 resin

to reduce the concentration of corrosion metals in solution to low
levels in the presence of lithium iodide carbonylation catalyst
co-promoter there was used a 1.5 litre sémple of a ﬁypiqal
" carbonylation liquid composition for the carbonylation oflﬁethanol
30 to acetic acid, containing the following: 1lithium iodide 10 wti,
iron 2240 ppm, nickel <10 ppm, chromium 23 ppm, and rhodium 360
ppm; The aggregate of these metals was calculated to be
significantly less than the expected total capacity of the resin
(approx. 1.7 meq/ml water wet proton form resin). . The solution was

35 = passed several times through two 800 ml beds of
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it contained the following: iron 55 ppm nickel <10 ppm chrom um 60 ppm
and rhodi um 630 ppm 20 This shows that the resin is able to renove
corrosion netals to very low levels in the presence of high |evels of

i thium i odi de carbonyl ation catal yst co-ponoter and rhodi um carbonyl ati on
catal yst. Experinent C 25 To illustrate the inability of strong acid
Anmber|lyst 15 resin to reduce the concentration of corrosion netals in
solution to low levels in the presence of lithiumiodide carbonylation

cat al yst C€o- pr R} 8imJeREh £hg0@Sant3edyét 155ad al iﬁ;uaanmut%wfspacay@lsakt of
car bonyl ati on |I§UId conposition for the carbgn Iatlon met hanol to

acetic acid, céntar nl‘\‘fga’i‘ﬂésfﬁquoﬁlﬁg“luﬁ"c“hffj T Bﬁ‘?ﬁé‘e'ﬁ) sReysd ithah J5240
ppm ni ckel <1GtapmeconlsiEdutnhe Foppowingnd rroaddadpRH0 npekal TREO apgl egat e of

t hese netal s wa | cu t Si |f antly |l ess than the expected
total capacity 3?8'?%“'?2 (rg\’(gh"%r%g)?%% lana /m water wet proton form .

resin). Thé sol uti oPhigaexm3y imenty shews %@éraélthwa#’e@% Istoereh acid B8dn Hasbeads
of This is tﬂlghr@atﬂaesmattéﬂﬁesf I aliiddleUgtixc bangegnArbesd yst 15 at a

l'iquid hourly s ace vel ocity of 25. An anal ¥SI s of the solution after
treatment showeleRbively c&mors t&‘&nf“é‘?%éa 1o SPRASPEHR TGRS i Mo kO RIPRRAS ©f
nirckel <10 ppmiliechfwmnibdids ppams LAoditusn Ixampmacording -to tHAlipressqreri ment
shows t hat althiou tf he strong acid resin has a high capacity in terns of
available sites ™t 15 tnable to sel ectively renove the iron to | ow

concent rat il@ns Bxample 8pr esence of lithiumiodide. This is not an exanple

according to the preseRiudtuedtd @Bnefid asdStIBPdEL wBel Qslihd %Eﬁ@ia&i%%@%fx' t
associated with u5| ng a_chelating resin at el evated tenBerature

was repeat ed usqtng ?_Vé’\ﬁﬁf‘lfte“wwe' Example 4 was repeated Using Lewatit 0C1060
at 40°C. A similar liquid composition was used except that the-

metal concentrations were as follows: iron 765 ppm, nickel 315 ppm,
15 chromium 425 ppm and lithium 4560 ppm. The retention of corrosion
metals was iron 20.2 g/litre, nickel 3.0 g/l and chromium 3.6 g/l
The experiment was repeated with metal concentrations as _
follows: iron 860 ppm, nickel 470 ppm, chromium 410 ppm and lithium
5062 ppm. The retention of corrosion metals was iron 17.0 g/litre,
20  nickel 2.7 g/l and chromium 1.2 g/l.
| From these experiments it can be seen that the selectivity of. |
" the resin fowards iron has increased compared to experiments at
ambient conditions.
\
25 ' This Sheet Has Been R

L i

30

35
- 16



a

at [err]. Asimlar liquid conposition was used except ‘that the netal
concentrations were as follows: iron 765 ppm nickel 315 ppm 15 chrom um
425 ppm and |ithium 4560 ppm The retention of corrosion netals was iron
20.2 g/litre, nickel 3.0 g/l and chromum 3.6 g/l. The experi meoksesd38(1)
repeated with netal concentrations as follows: iron 860 ppm nickel 470
ppm chrom um 410 ppm and |ithium5062 ppm The retention of corrosion
netals was iron 17.0 g/litre, 20 nickel 2.7 g/l and chromum 1.2 g/l.
Fromt hese experinments it can be seen that the selectivity of the resin
towards iron has increased conpared to experinents at anbient conditions.
25 30 35 17 A aims: 1. A process for the renoval of corrosion nmetal
contam nants froma |iquid conposition conprising a carboxylic acid and/or
an anhydri de thereof, a rhodi um carbonyl ati on catal yst, a carbonyl ati on
catal yst co-promoter and corrosion netal contam nants, which process 5
conprises contacting the liquid conposition with a chelatlng resin
selective for the retention of corrosion netals and recovering a liquid
conmposi tion having a reduced corrosion metal contam nant concentration. 2.

A process as clained in claim1 “mm Mlﬂgﬂ'{m ”atl ng resinis 10
sel ected fromthe group of chela ﬂ (a) imnodiacetate
functional groups; (b) am nophosphionfc 'aci®d fsuneti onal groups; (c)

functi onal groups represented by the general fornula: [err] 15 20
Claims: :

1. A process'for the removal of corrosion metal contaminants from
a liquid composition comprising a carboxylic acid and/or an
anhydride thereof, a rhodium carbonylation catalyst, a carbonylation
catalyst co4promoter and corrosion metal contaminants, which process
5 comprises contacting the liquid composition with a chelating resin
selective for the retention of corrosion metals and recovering a
liquid composition having a reduced corrosion metal contaminant
concentration.
2.. A process as claimed in claim 1 in which the chelating resin is
10 selected from the group of chelating resins heving: |
(a) iminodiacetate functional groups; -
(b). aminophosphonic acid functional groups;

(c¢) functional grouﬁs represented by the general formula:
15 . : s
(P)f\,CHZ-NH-c - (III)
Ny
20

wherein (P) represents a polyﬁer backbone;

(d) functional groups represented by the general formula:

25 This Sheet Has Been Re

AFR O ﬂll .



-

wherein (P) represents a polynmer backbone; (d) functional groups
represented by the general fornula: 25 [err] where (P) represents a
pol ymer backbone. 5. A process as clained in any one of the preceding
clainms in which the chelating resin is ingghe proton form 6. A process as
clainmed in any one of the preceding clainms in which the |iquid conposition
conprises acetic acid and/or acetic anhydride. 7. A process as clained in
any one of the preceding clains in which the corrosion netal contam nants
conprise iron, nickel, chrom um manganese. and/or nolybdenum 8. - A
process as clainmed in any one of the preceding clains in which the
carbonyl ati on catal yst co-pronotd# conpri ses an iodide of a quaternary
am ne, phosphi ne, arsenic or an¥inony conpound or is an iodide salt of an
al kali or al kaline ?agyg netal ¥ 9. A process as clai inclaim8 in
whi ch the carbonyl a Fon 85?5*? t co-pronoter is |lithiumiodide. 10. A
process forsthe production of c®rboxylic acids and/or anhydrides thereof by
t he |i qui d-phase carbonylation r tion of alcohols, ethers, esters and/or
halides in the presence.of a rho |3n1carbonylation catal yst, a '
hal ogen- cont ai ni ng carbonyl ati on pronoter and a carbonyl ati on cat al yst
co-pronoter in yhdeh (e |defbddn€o P81 naNbsl@bo¥e&d from the carbonyl ation
reaction and co i, sing carboxylic acid and/or, an anhydride fhereof,
r hodi um car bony?g‘{ i(§ @5’1‘5?‘ , BTONPR OTRATAET AT Y a?%s%/e'fﬁgrf@ﬁﬂ?]ear‘ and
corrosion neal contam nants is contacted, in a process as clained in any
one of claims 1 to.8, _Wgih a chel ating resigig sel ectivg for the retention of
b 9

corrosion netals anfl a 1'i“quid conposition havhgg a peduced corrosion netal

recycled to the

cont am nant concepglation is recovered therefr
car bonyl ati on re. + p\ (V)
: R-0O OH _

15

CHy_CH3
wherein R = CH3-CHy-CHy-CHy-CH-CHg

20 3. A process as claimed in claim 2 in which the iminodiacetate

functional groups are represegted by the general formula:
CHpCOpH
25 (B)ACHpN | (1)
~CHyCOoH
where (P) represents 'a polymer backbone.

30 4, A process as claimed in claim 2 in which the aminophosphonic-

acid functional groups are represented by the general formula:

T R
- R i
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Thi s Sheet Ben RC 9ided 5 where (P) represents a polymer backbone. 5. A
process as clained in any one of the preceding clains in which the
chelating resinis in the proton form 10 . 6. A.process as clained in
any one of the preceding clainms in which gghe |iquid conmposition conprises
acetic acid and/or acetic anhydride. 7. A process as clained in any one
of the preceding clains in which the corrosion netal contam nants conprise

i ron, nickel 15 chrom um nanganese and/ or nol ybdenum 8. A process as
claimed in any one of the preceding,clains in which the carbonylation

catal yst co-pronoter conprises an jodi de of a quaternary am ne, phosphine,
arseni ¢ or antinony conpound or is’an | odi de salt of an alkali or alkaline
earth netal. 20 ARINSC .4ma§§_gs.@hained in claim8 (axwhich the
carbonyl ation catalyst co-pronoter\is l[ithiumiodide. 10. A process for the
production of carboxylic acids andAor anhydrides thereof by the

l'i qui d- phase carbonyl ation reactioromf al cohols, et hﬁlﬂlumjumlmgmb
hal i‘des in the presence of a rhodium 25 carbonylat

hal ogen-cont ai ni ng carbonyl ati on pronpbter and a carbonylatlon cat al st
co-pronoter i'nwikkeHEd Feppesentosppelivmeppagkbenced from the carbonyl ation

reaction and conprigigigcssy QQXalallﬁe&tha:@n%Qrofaahélfy}}égédﬂg ¢h8m8oin
r hodi um car bonyl ation cat al car bgnyl ati on cat alﬁ‘yst co- pronoter and

corrosi on met al*t4pr theofledf h%tr§sf% 160?‘& 368 RFO%PE 4™ ¢thel at i ng resin
sel ective fior téhe rtetparat:esm asfcmmécnsimoanyrmhalcsf ol pare bed g de Tecimg Ofx t I on
have a reduced gor 2‘30? t{%aLom (8 a?i)n;nr‘fé’&‘:%@&{ﬁt LOfk IsRaf&F QUEL£I

t her ef rom and recycl n react
anhydride.

7. A process as claimed in any one of the preceding claims in
which the corrosion metal contaminants comprise iron, nickel

15 chromium, manganese and/or molybdenum. |
8. A process as claimed in any one of the preceding claims in
which the carbonylation catalyst co-promoter comprises an iodide of
a quaternary amine, phosphine, arsenic or antimény compound or is an
fodide salt of an alkali or alkaline earth metal. .

20 9. A process as claimed in claim 8 in which the carbonylation
catalyst co-promoter is lithium iodide. '
10. A process for the production of carboxylic acids and/or
anhydrides thereof by the liquid-phase carbonylation reaction of
alcohols, ethers, esters and/or halides in the'presence of a rhodium

25 'carbonylation catalyst, a halogen—contaihing carbonylation promoter
and a carbonylation catalyst'co—promoter in which a liquid
composition derived from the carbonylation reaction and éomprising
carboxylic acid and/or an anhydride thereof, rhodium carbonylation
catalyst, carbonylation catalyst co-promoter and corrosion metal

30 contaminants is contacted with a chelating resin selective for the
retention of corrosion metals and a liquid composition have a '
reduced corrosion metal contaminant concentration is recovered

therefrom and recycled to the carbonylation reaction.
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