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ACETI C ACI D PRODUCTI ON METHCODS | NCORPCRATI NG AT LEAST

ONE METAL SALT AS A CATALYST STABI LI ZER FI ELD OF THE
WORGRLOSYRE [ 0001] This relates to processes fRPCT/UR®06/004772

production of acetic acid using rhodi unbased cat al yst

systens. BACKGROUND | NFORMATI ON [ 0002] Large vol unes

of cAGRFIG ACTRCRROD UCTIONMEFHQDE INGORPORATING

car WNYEASDONE METAILKALZ A ACCATALIKT STMABILIZER

nmet hanol , and reactive derivatives thereof, with

carbon nonoxide in a liquid reaction mxture. Such

FIELDQF A3 DISCLOPURE i ons are generally carried out in
i(ﬂ)%l resﬁﬁ§ {t)[fas ) Iﬁeédﬁ%éé%r BQFfo%gct?oan(&éﬁt iVadid uSRE Modium-
atal yst such as r umand fridium a ogen

based catahsesystent. cat al yst pronoter, such as nethyl iodide,
and water. U S. Patent 3,769,329 to Paulik et al.
di scl oses the use of a rhodi um based carbonyl ati on

BACKERGUXD INFORMIXFHoNCr Ot herwi se di spersed, in a
I I qul d reaction mxture or supported on an inert

$0002H, dlavagveluties af perogwsind @mmamdrﬁge pedarsgdshy carbonylation of an
alkyl alg ,getsgé‘éﬁfyoe)é%gﬁ?ll I r%la%%xle ggltlb Veé 81% %? Wllﬂ'l ?arbg)r?}n%ﬁémde ina

OSGS

liquid régbfief ntiRtukd) eSuichationRlafibx td&b@oﬁs@r@g@fetall@ dagiell g hrﬁihe presence
ef fect upon the reaction rate

of a catalyple efien & Crew VI el catalyghsugh sqhodyigh sichisidiugncs halpgen
contai g@ggﬁﬁﬁ gfq%ﬁ(?t&ﬁ 5@l Aané’cﬁﬁq%dlag' I29d watet OTES | PHRht ?978683;’»?9 %o Paulik

wat er” car bonyl ati on process.
et al. didelossls ttheer usataf’ u&hodlumﬁmsémcagbnmmmn tatbrsbdisgdletd, onotherwise

dispersii i 7 e TriFOnan xRy B ioper TGl Bteh s Rl Egtty Alogen-
contamﬁlgoc%@aly%@ %rdrﬁ’ota as@xRAPHRENBY Bletldl iodi®RNAT S, BAdBORK I to Paulik

Water concentrations in the reactlon
et al. dmlme@ rﬂ@t cwatermw be %dada & mgmmctlmynmrq}@ edert p beprdicial gfiect upon

the reac\i‘ffa ; %étlrl?t ofnly (léoal‘}r?,lﬁlil g &%% ”’R4 Q%"’)n Ar ﬁle rge\{xuwﬁ%q?%‘ﬁue are

ean1proceSS|ng o

typicall§aséd. €This @d éb%’édméﬁ rai@héd toDasl thé“lﬁglaﬁilatﬂr” taboayldifvg prodess.
water there is in a reaction stream the greater the

dBAt i ngn @B@lﬁl@t%toﬂh%%h Wateer carbaylation pseesatisithe “low water”
carbon%ﬁﬁ%i u]gro@égu,dasa&gcﬁﬂég fen%ﬁO&laﬁ9t 1.%' thlﬂi’a%q,mé‘ b 968 to Di

recovery and purificati’on equi pment
Gioacchinbiet aleranil 551 4c0ti8etu sSthithiwe al. oYeteatonvgn@stions ity theawvachiah @xixture of

14wt o RIPREPEY DE BRI P B AL SRBP RIS DDA S P e 2 ow

water cHBédnBrafi@MGIpigicl BEWhEREIMArodBs3ihe! bEhWRALFedCABORMLIE Adill Bits
may minimze operating and fixed costs, it is nore

glacial dorfrf. | Thel moregvate tﬂwm i Icareattion streambihe igrsates e eparatisigtapsts to
259

expl ai ed al Pa 1
remove Yvater 0]6% B]Ej)gugt acﬁlc %Su(&én %I %rea r‘th a’pgtglng %stuilﬁli i Bg)duct
recoveltychnslﬁuhﬁcﬁiorﬁéqulﬂ}heﬂt OWhyeffietensies h(tlﬁe\&dlvdleﬁrc@dtaﬁhg anvery low
especially in processes using
water concentrations makes 1t attractive to operate at the lowest water concentration possible.
[0004] However, while reducing the reactor mixture water concentration may
minimize operating and fixed costs, it is more difficult to maintain catalyst stability and activity,
as explained in U.S. Patents 5,001,259 to Smith et al.; 5,026,908 to Di Gioacchino et al.; and
5,144,068 to Smith et al. In low water acetic acid production, especially in processes using
rhodium-based catalysts, the catalyst metals tend to precipitate out of the reaction mixture.
Catalyst precipitation is frequently experienced in product recovery systems, especially flasher

units. Significant catalyst precipitation may lead to catalyst loss, reduced reaction rates,
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rhodi um based catal ysts, the catalyst netals tend to
precipitate out of the reaction m xture. Catalyst
w@e@eiopispati on is frequently experienced i n prpdits2006/004772
recovery systens, especially flasher units.
Significant catalyst precipitation may lead to
catal yst 1 oss, reduced reaction rates,interrupted unit
. C 0 [
lnterrupgegi%@ fb.’st’lto % dc%%l&%g?%% %%émh]&nﬁ tl%tlzée%Mt st?lhl&ty problems
may be usigindfedbyctht alseyslt a Gettﬁpstlstabﬂrzesmh aga selublel mﬁhﬁoﬂﬂé @k quaternary

fodide splly 44 isossg R Db et 20 18 Sinithst 8hES B35 ogpt Gioacehino
et al.; afd 9844, 668"9) S’tﬁlﬂ@k’c al, &Bgméllylﬁﬁtagl@ %ﬁﬁﬁoarcsmk‘éﬁ n?étalgb%ldes such as

especial |y suitable Salts are al I net al
lithium & sascel thesieiasmthie oakist solsble erd thensalyastable frethewertction mixture. EP-

bl ble in the, reactjon, m xt
A-0 16 PR SRSt o BRS o hrfeBon Syete e B AL T febiated to o
carboxy$i¥ 9ti@MetiRatiddl sibh BEACEB aid villeGRIMRANYual RYchich fi‘nxture having low
carboxylic acid derivative such as acetic acid while

water cquerig Tae Hisglopere desraibes thatibia ia pehitreedibyghe vse eledesined
concentfa‘?]ﬁhggf %Hﬁie%ﬁ Callgﬁ ll'(#(ﬁccljéj%s gt% ontdln allz fi e(s)tﬁgl e gﬂuid reaction

I eve t he ’us once
mixtureito madﬁmsahmdluml datallyst stelbitiey amldsystemrmsmdimg Eald<506 240 B1 to

NI IE e Y Ot .
hydrogd® 198 %9 1Rl ﬂerHer%h% Gf‘algéc%ﬁl: 9&8% S}er' s% LRd uﬂ{e' 1ﬁﬁocﬂIct1on of the

one or nore | odides of Goup enen
iodides fsysdidogenppressi the volatilitytof e?valtdratslh*eve tocﬂn@acwtlc acidac atd 10 the recovery
Ofﬂ’leacegllcd recovery system The introduction of the iodides
&% to suppress the volatility of water relative

[0005]he &®eedralCpaadiit defeRnadsdidobst AR 8 ©PMBhiRh, b8ium, cadmium,
acetic acid. [0005] Several patent references disclose

mercury, gcgllign, iR and fnesishifentse enprometsrs reitidinmg catalysicsystems.
S, ST T51039 W0 DO Y AECRANRIATB1 8555 o a1

Baker et al.; GRr§49r2d9eA 1 @l DitzdFRt 512 and’ BB 84b 250 A@a‘b|WﬂHarﬁ§ simﬂaﬂl;‘zPU S.
EP 849 249 A

patents {358 90, o4 B2585 5 S eis b S Woat apdEp 643 034

R e [

systemsa|U.S Rsrlisled Reftent th:ithnLHOBéfiﬁ)ilmﬁSd rid Chswngien ahdiscloses the use of

st of RN P, Do B S TG, phase i,
vanadiufli, 36318, Qﬁiurhﬁhﬁmu 6, Afd MAhlony af cz{t&l%‘t%l-ﬁi‘%o{e&'@%h #Hodium catalyst
osm um nickel , cobalt, pl ati num pall adi um

Systems i A¢fAif sl prodyciinn grsteraahadngiless Goppert.% avatari AU Paént 5,760,279
o Pool 0% WEIrRR AL 5L Bbn el QA1 T bR o

catalyst ham |‘Pgtdne§és43331?66 @ Smhgl%omt & and 4,833, R ©¥indetb8And B 0 055618
|sc oses the in poratlon of a manganese

to Singl&Pa 1 S8 0T IE B LHfE $5CHT BRI ALK AU SWDHIEGENSed in high
s 8 RS LBl
Stabilization af\SkunoueCliveidager Riodiim CasiphexesnGatinlysn, chatradtlyﬁ‘tXmmen
Universfy BOG 0L 5845 B 55 4 g A0V B Blsp 0 b ' use of i asa
rhodiuné#pdly <t 8ydt@n s@Bilizet. €The use of tin as a rhodium catalyst system stabilizer over
certain temperature and pressure ranges is disclosed in the publication Zong, Xuezhang, et. al,
The Thermal Stability of Rh(l) Complex Catalyst In The Carbonylation of Methanol To Acetic
Acid, Southwest Res. Inst. Chem. Ind., Naxi, Peop. Rep. China. Cuihua Xuebao (1982), 3 (2),
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Stabilization of Stannous Chl oridefor Rhodi um
Conpl exes Catal yst, Journal of X anen University

W@ bib09ab7 Sci ence) Vol. 25 No 4 at pg. 488(Jul RC/BBBY6/004772
al so di scloses the use of tin as a rhodi um cat al yst
system stabilizer. The use of tin as a rhodium
catal yst system stabilizer over certain tenperature

R T N R
ruthemlgﬂ WPl %s g?ﬁ(ﬁin)iﬁ "catlalifsﬂ_ @@te%tﬁ’&ﬁ%’ér dk Eﬁﬂn&ér dyedissangdo the

Acetic Acid, Southwest Res. Inst. nd. Naxi ,
incorpofaiop.of Repstabikigen & a [y Water Xyrtdna includirgogn iodidedgn, provide! by an

N:. THHPD3 | n { f erences
lodide S%?% CSP%eE'ES%%n @f?i‘?%%ﬁ?“ ‘G’? i u?n%g‘?t]; I}lllr}&g‘ér% a rhodi um
Emma] YStEBY 28 M BBk Poalefet &Il aif @fixtatant Ul.S. Hatme S3B39G85 to
I ncorporation of the stabilizer in a | ow water

Ditzel et gk disglosttiends abruieniusy PHESIUYRL asy ALY BTamoteio;cgamnss

%
o Y POFERS GHABES) SLE b i
carbox;&ic anhpdtideguhd adetiotacid. TheRateandisclpS:3 hd 88ieh cabokyléd andiydrides are

N o R T e I
hthlum?&ﬂgé gﬁ?ér%]y WdsBntak Mceﬂ@éﬁcﬁl@ uﬁ Wehs ﬁﬁntrtﬁ'tsbk’lbﬂit? dofl&kample 30

roduction or carboxylic anhydrides and acetiC
wt.% lithdurd JOdl'ﬂFe Powever, whenciceeacid kraprodured, tharaierepedsclisclose that the

anhydri des ar el n
iodide Wa?}%g)é)teg Shay e elggwﬂlpc{e %lt' ﬁ%ﬂo\fl& '8%13@3%3! ?s%afnﬁlcgé?églg Iagéns of less
than 3 Wi.9aithin Rdidde Speleteprbhoters rvﬁH emucathecibnﬁamnrc&womﬂe piomoter
toits limt of sqglubility, xampl e 30 wt
species apd Hicuphyi igeiliénie Pogugvesovelitad p&s%emona ingrq is “Br%‘%}ﬁ‘@@&f the use

of lltm%ﬂa )?/oc{)cgé ?slr fﬁ&lﬁﬁz&' gf%ﬂ? Gs Egﬁéprtg%ou 0 HRIVASRE, Qﬁe references

1
fumio but 3} be presént
note thzct@]m:mnhanatm onssmifum @emotdinact 3s smbi%zeris tfdm therrhoddinl eatalyst at low

Such co- nmoters wll, reduce . the r '
partial ST CHORTIEO L5 GRS TR A Sy THL ] B hfesPoole et l.
dlsclos&r suhglof "rl?&}?&frﬁp) cciiifhtddUh DB IHeats withou HRIRidnSof MthEENM &Hbsmium
the use of lithiumiodide as a stabilizer but only

in an alaeclav%&ypwne sEeamplod3 0HEROI 1281427 Bldedivele, et ehdiscloses that inclusion

of 20 mé)iqr eigﬁ&éfeggl trgtgélgl%%x t}‘l(r:]l?elﬁgge E%cgat% {508%% ?a[ﬁo?x{sff TRERHE dimmer
in the aBcldvelsypémsediices r}@ﬁlmpfwipnaﬁmow 5$e6% E\Xﬁ&fdluﬁﬁ tiform #Ke solut1on

of EP 0 728 727 Bl to Pool di scl. oses
TV urn Brebeiri Brofib 0758 T & leﬁ AL Raies Bt the agfition of
i ARG BT SRR LG R EMSA TR Prcction

to remdim Conssdnd. nTbéreﬂu@e B hated @ Bk paxinset H ofthenitinemiosmium was not added

trichloride dra um car bonyl chloride .
to a reagligpBRN I CRAIIRE JOHT0¢ é@%t AR QG A (hppereeived rat
destablﬁéﬁg ePleb @1k AhilR iRBdSH RnbinRidh WitH 16 @ Witheconaltidhk,BR 0 728 727
Experinment H of EP 0 728 727 Bl to Poole et al.
B1 to Pm)oteesi ai fadviseshbataulotin the puthénim o psrmunbmadéed i G@mbination with
i xture fo
oG S T Ssh e R DAL, Bhlf Bt

concenﬁaﬁbﬂm@stmlmm%j i n Experinment H r ut heni um or
osnm um was not added to a reaction m xture cgnt ai

ai ni ng
10008Tum 1bepellicapemenispiyls fehnlesientonitl Ghiegnledcience and
Technolgé}? in Catalysis 1999, M.J. Howard, et al., pp. 61-68 reports “a non-commercial

example” of, as described in EP 0 728 727 B1 to Poole et al. which is referenced in the

publication, the use of ruthenium as a promoter to increase reaction rates in low water
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destabilizing effects of lithiumiodide in conbination
with [ ow water conditions, EP 0 728 727 Bl to Poole et
w@bkoocagspses t hat when the rutheni um or osm unPCEUSZE 4772
in conbination with |ithiumiodi de under |ow water
conditions, it should only be done at |ithiumi odide
concentrations of less than 3 w.% [0008] The

carbony g el B AR e REa T % 88T STETER o am fodice

salt pro@bted] as,a dditaly$ btabfizee paidk disclsethn- conmer ci al  exanpl e”
of , as described in EP O 728 727 Bl to Poole et al.
(0902) i Pubbiskgddicledrplicatings YR EIUHLQIHY7 to Feemets eppl. and WO
2004/1 q 14808 GHELES efalP F@H%e% lordddsded %rf‘}ﬁécﬁxc’ﬁgﬁ‘ BE h%ﬁc el Ridg hodium
ow wat er car bonylation“systens using a rhodi um
and iridomh aleyed$ coobtimated evithfa puipddniate higandets entalystisisteass. dhe published
sal t gfonnter, as,.a catalyst stabilizer, iﬁnﬂﬁﬁ

. _iLodide
spplicagRE AL hq B60R moBHTEHES TP GRS Rpe
eners et al. discloses processes for production of
promoteyde thecthadiven ersividiyny ool drie 30d dre digrlosadaelityshalide co-promoters are

. r di . ith al nt Lgand.as, catal ys
s i ORLE A0 M. B ABLHSRRLAL B s 0% ST L Thctose.
Finally,3ks pebtBhedagplieatiddsiindg cdtel tHaetn ket $&hmbunt” BEA ktdBilizer and/or
cadm um _ner cur%, zinc, gallium indium and tungsten
promoter sRBPIHBG seectest Bomadiadl majl igdides plkghng earfiacigl idisiesmetal
di um.or -i ri di - -

complel SR NP HAIMD B8 Bk P o odide ons may b
incorporhitsk | s epkcifidinifdrimation tegardivet the conceatratioradfi the Seffdctibe dmount™ is

. %to 10 .% are disclosed. . Finall t.h ubl i shed
Pf"“d"g]to E(ﬁ% %eg{q &#gc‘il YFoﬁIO o 1§ ﬁﬁ‘i‘“‘%ﬁd E’fngeE 1“%/@’8 I%fﬁ‘é% fRncepffations
discloscdllia hd JepRiscRBEVeOlrt R ATREIE ForQRERP 8be Wi dufheffn and tin

al kali metal iodides, alkaline earth netal i odides,

compoud paometstp | laoder swpdsbiodidstsalj enrgeatritiensi of désd thancnet. Yearel

considefi b Foi AL tfrs ST APy BRIEROBEOTEY ci'mg ¢ e

[0ON0ENt rMatsu@magy, cthgin rebieacdsi digl@athiise of vaRG@Mutesium and tin
The term "effective anount” is_considered to refer to
compounfaas eriplye nEerReters ndfor stabiligpss c Heseeyes. these eeferences also disclose that
et SRRSSRTSHOAEIAE 5 AR 85106 B0 A AROMURE L Borain
low levelp plimdidecalitdetabat to-ponmesrt pain the sompletectserich afi iclidd salbco-
re considered to represent an effective anmount of the
9di de conpounds. [0010] In sunmary, certain
references disclose the use of various rutheni um and

tin cquounds as catal yst pronoters and/ or
BRIEFDESCRI N ef erences al so discl ose

(03 | bt RR PR i TR B3R concentuation of e

rutheniurfeont@aiiiag sdigtidmyaddaietent@l solatdbbexisting atMbaluililkd time intervals.
rompters or in the conplete absence of iodide salt

ﬁ’gégb rotdgwe 2greerenisHbearapiceifoa of the hrdivnagcpBgtiop of the
tin-contiind¥ S1didrSRhE gﬁr}{oater&hs%hﬁfoﬁp Bis@lg &t o Rlindd Gimé DRAVHT

concentration

‘mercur}égﬁﬂ:/, AR iddudPaR AR sRh cBmpoRitt MPrARAMs1 816188 atiBs of the

a
promote?r

SUMMARY OF THE DISCLOSURE

[0013] This disclosure relates to processes for the production of acetic acid by

carbonylation of alkyl alcohols, reactive derivatives of alkyl alcohols, and mixtures of alkyl
alcohols and reactive derivatives thereof in the presence of a rhodium-based catalyst system in

conjunction with a halogen promoter, and an iodide salt co-promoter at an iodide concentration
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rut heni um cont ai ni ng sol utions, and the contro
solutions existing at the outlined tine intervals.
WO 0@&AY13FT gure 2 represents the graphi cal fornmP@Cf/US106/004772
rhodi um concentrati on of the tin-containing solutions
and the control solutions existing at the outlined
time intervals. SUMMARY OF THE DI SCLOSURE [0013] This
. S. . o
cquival Q17 bR gl S0 i RaRATERAES Heing W PLREHTHRAS B 1 west o
14 wt.%. de tprocesebe inooaparate sit lehstah& yt a althatiohsalt,anth sali bumesures
of ~al kyl. al cohol s and reactive derivatives thereof in
thereof rythe 5?%9@% BUXRFe 35 4 Gy Mebiticer Tsrogngaitralign {eyplsiof the 1odide salt
co-pronfRY dER&HBeRMeYdih Brethi iR RBRR RVANBLALY cRRMeAR hAMIERor use in
salt co-pronoter at an 1odide concéentrationequi val ent
connectian itk atebilizetsam pSmwtesudhnasrethetivonand tit comasounds:i ng

copcentrations of. .1 % to 14 .wt.%. Th o
DAL < oL st aipin salls im SHC opitfoses e igbilize he

rhodiun$-8hded catalyshsyistdnh andPhintinidelpr&Spitdtidh @ thddiurh RArih € ARLHVQY of the

., mxture as a catalyst stabi]izer. The concentration ~
acetic apigd\pspdich fpaptirailarlydn diashes pnittis-apragetin atid reevery lsekpnee rSibility of

Rl : | |dered. | bl.e for

theshodf Ak Bl MR R PRy HOLRLAE S 1 BB 1R water
content asactiom hexfuray e stabilizogrmenindlts nfah Ot presen alie le@@iin mixtures
r.ut;})gni umsalt, tin salt, or mxtures thereaof

on t
for the I%rf’g‘b‘iqoi“ apeiie JoHuRNRkReBERItREPRY §ighetal torhodigmpt about 0.1:1 to
20:1. THE Bl 281t BaBTizBls ity Bereoﬁfbir{eh%wméﬁ%aw tSREAVEIYs el as

the acetic acid product, particularly I asher units
catalystipmoraptetscet i ¢ aci d recovery schene. Stability of the

rhodi um based catal yst systemis achi eved even when

acetic acid is produced in | ow water content reaction
DETAINED DISCLOSEREL abi | i zi ng netal salts may be present

in the reactjon mixtures for the production of acetic

Bl at Thas disclegne elatesioinsersswss forarraguaing adstielpeithbyfcarbonylation

of alkyl %E%F%g{f&%&ﬁ&éﬁgﬁ%s o}:?g{yf;@%&lsotlsg %Hl kAP &S Iﬁrggrtig&lar, this

er ca I'zers as wel |

disclosurateditysto guch vmbenyatiddEA¢dstdd taMi bl v t00ddntenthitidns of about
i scl OSlfI‘e [‘Vel tes to gr qQcesses f.or producing acetic
3t GH?)

0.1 wt%dq gPagy 12 fhsirpastion mixfuga i vdtiely i carbopylatien teaction takes

place. ElRfHeMAbleY @R pPbceBlck UbscRbELRAL S relBfido ThrtbH{ 880t %ﬁ&tﬁﬂlfs catalyzed
I'n particular, this disclosure relates to suc

by rhodizem-basetcatalyst systoneinghs presducn gf phalogeratatalgstgromoter, and an jodide

oncentrations of .about 0.1 wt.%¢t out 14 wt . % .

slt e R EF SR G TP ottt by Baf WGkt phabonts we o n

the reacti6R &likidre. t Fiki@igy, MheAiBeessdde StRTHIR heveir MBoPOAEERIERt one ruthenium
descri bed herein relate to carbonyl ati on reactions

salt, at lgagt apg/tip galh pr mrasiheseefdn theeagtipgmisiuse tmsiabiliza the rhodium-
esence. aqf: . d i,adi de
s ESBERER R LSRG SO0 Y B RITRA N A B0kl

promoterqui val ent to greater than about 3 wt.% in the
ion m xture., Finally, the processes descrjbed
WBEg /M BRpSIaat aspagt of él?és&m%ﬁwsndefq@ﬁfiaﬁ#%wﬂhe gproved
catalystlsB@alty gﬁﬁ/idlédrbﬁﬁle tniqBE cothiihiti&Sofithe E%g%% ncgaté gﬁ promoter, the

i) 1
. . reaction mxture to stabilize the r as
iodide salt co-promoter, and the ruthenium and/or tin salt stabilizer used in a low water

carbonylation environment. In this unique combination the iodide salt co-promoter is present at
a concentrations of greater than about 3 wt.% in the reaction mixture. In particular, the
cencentration of the iodide salt co-promoter described herein is higher than iodide salt co-
promoters concentrations previously thought to be suitable for use in conjunction with

ruthenium and/or tin stabilizers or promoters. It is the combination of these three components in
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catal yst systens incorporating the hal ogen pronoter
and the iodide salt catal yst copronoter. [0016] An
WO pontEnat aspect of the processes descri bed hRCBUR2006004772
the inproved catal yst stabidity provided by the uni que
conmbi nation of the hal ogen catal yst pronoter, the
i odi de salt co-pronoter, and the rutheniumand/or tin
I i g Laii. _
olow A O R TR L AT G BB concenvaions
that pro$idet utexppétedrahienceédcapalesenbiliay. a concentrati ons of
reater than about 3 w.%in the reaction mxture. In .
ﬁl&at’/] cullBcertaip embadisasntss thewerfoneeniraliges indhe mpagtion mixtures in
the pro&gﬁ'eg HOLRHES h&@ﬁlce[ré ﬁ%ﬂl %;U%ﬁ?l Qit.%tohiég\hﬁ%. LByt iﬂ% ‘?embodiments,
salt copronoters concentrations previously thought to
the watdrecoacantatibis ihdhe reaetiommourpsimahe procedsehdasatibehienem are from

and/or tin stabilizers or pronoters. It is the . .
sbout 1 346 T aliqub s S I SE°E sehinda gD e Retst bops i reaction
mixture8 Y tHe PERBdes Heddibb BereRtire G ofiPdbout PwRLP TR ® 898 Nn still other

at the described concentrations that provides ) )

embodimeaiepdie veter saneantretionsan hesectionapixiures in thopmppgssesdescribed herein
are frorS Shdif i RO M B At Sp it hE water concentrations in the

reaction"mxtures 1hnh the processes described herein

p00d 8f r orftelinedrpdratibn 84 dtdeabtontt of%he inBtal edltsdn theati@ion mixture
enbodi nents,. the water_ cgncentrations in the reaction

reduces g tefeneyioh Thagdurg ip theahediugehased ¢atalysi sy eem to peeciniiglp out of
. 0 . 9 : i

stuiof {34 gl @Rt Skt SR AR FRB R e

particulatlp sypceptdds tosinstekitity loeding tr mecipsateonfafdhe dlodinm datultyst4s Rhl;

. to about 6.W.% | till other enmbod) ts,. the water.
curing 55000 bF e perpr ey BRvoer RRE BESTTd Ve SbSisive
metal aRd RISESSHE ntkeA Ghiol gl phefpRbilorpmey haw8i@hftint heptiv¥offnncial impact

about 4 wt.% [0018] The incorporation of at |east one
on comgyerqitl @cetia agid Broduefidnproersses baaffeetingdatal vy aisagednd eraintreance of

. cy of rhodiumin the rhodi umbased catal yst

hlghpr(gscglgﬂgl?h to precipitate out of solution during the

pooadpct i Aithongh, pulisdubsedtabove, e 1se of iuthadind anRkiadb vatalyst

conmpounds are particul ar]l i;psuscepti ble to instabiljty
promoters g sARLizers fit efal SRS browhdopn atihgAnewn aysians disclose the use
of ruhliepf H ol AR oL ALY I B Mo Sh A Rt prhmoter and
high iodidel sdlosspromotdreoneanaiations; audgfinpd betepi, iadérdow veayerivauditions. The

si gni f.j cant .neqgative .financi.al inpact.on comrerci.al
processga dkspribegCliepein Fektghie it PO Mg oMt oRR PThgmiatian sisfem
comporéfBgRovilek fIBliNEAR 3RBRItPTo MbADMPEREYE4thIOs: syk@RE0]

Al t hough, as di scussed above, the use oOf futhenium and

Aisidisgysseditthe proceysendiscrbasl hereis redfe itg theruse phArhodivnmarbased catalyst

SVst iS . f..the kpown systens, di.sclkase.
systnn 3 s (IRNRIse R0, £1rbOat PR BSETRpL 5 Aium-based
catalyst3tngdainé h 2&alysi yseairondinegahotiuh Aefabtagenrfloanh beketimd]

hi gh iodjde salt go- pronoter concentrations, as
carbonygiqnsactipamaixiire ghafdeast 300 Peiter conditions. The

g%(%gfs SER cgﬁﬁflrehﬁ%%rﬁ%{tg He &Sﬁiﬁ/ﬂltr—‘ﬂéa%]@d LA st 5@ U SBed herein

nati on of carbo tiron sys
provide from about 300 ppm to about 5,000 ppm of thodium in the reaction mixture. In other

embodiments, the thodium-based catalyst systems described herein provide from about 1,000
ppm to about 4,000 ppm of thodium in the reaction mixture. In still other embodiments, the
rhodium-based catalyst systems described herein provide from about 2,000 ppm to about 3,000
ppm of rhodium in the reaction mixture. In certain embodiments, the rhodium concentration in

the reaction mixture is at least 1000 ppm. In other embodiments, the rhodium concentration in
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conmponents provides significant stability to

rhodi um based catal yst systens. As discussed, the
wEe@eosses described herein relate to the use BET/US2006/004772

rhodi um based cat al yst systens. For purposes of this

disclosure, a "rhodi um based catal yst systent or

"r hodi um based cat al yst means a catal yst system

TN YT SR L T

in the rda@8@PittBreGSht 18450 2800 sthent s, the rhodi um based
cat al yst systens descri bed herein provide from about

B931hpmIneddiiento dodven. shmeastionHpiiurs pihe Reocpesse dessrbed
hein 85 o o Pl BonIRPHITSR 8yl AR 4 80 and o

iodide s&lt&@@r@ﬁme_t.olnahﬁum ofndinepmthd onghadiedidé s atladkyl iodide such as
O O NI o —
of aboupg PUAAR 1 L8030, 2HOGRRRB RS the RalORR RBAORY is present at a

odlumlnthe reacti on m xt ure. In certaln
concenteatiomdin rﬂmmeaqtmhmxnho df almut b:9cefortasbar 15 rwtt"/he I gtdbarogher

embot 518 5 B BRSO R BP0 g of oout
5Wt%lt(eg[§dut15m<yppm In still other enbodi ments, the

rhodi um concentration in the reaction mxture is at

[¥23] 200w ipdide slbeppiomaicrused i1 p reastiompatyses of fe processes
descnbécF ﬁ&gfn%aﬁcf?ﬂh%ﬁﬁﬁr&fof{a@%lﬂ@&m fGhdt Qﬁ fifak Barth metal or

al'so In ogen pronoter, such as a rogen
a quatetrely alﬁmomum gaphiosphondlind salanih cartainedibtodingeaits, the catalyst co-promoter
. ....Co:pr In certain enbodi ts, .the organ
i Lt g, U AL Or TBTERS BHERT skl TPy b gdded as a

non-iodid¢ Qﬂﬁﬂat%ﬂ'@%ﬁ@r‘ate%}io&lﬁe BAIESERY 1ot1iale el 8&?@95111%? may be introduced
m xture at a concentration of about wt.%to about

directlyd@tonthe $6action syistear. Altrodiiveintthe iodivds shla Iy generatedan-site since

s 6 5 g TG A Iy B R
will reRIRaH BN Sodidd'® deataehe R6RERbALIng So-PraS@BL 1odfdletsblle stab111zer
reaction mxture at a concentration of about

For additienal dateil segarding @dziz]salrtgénfrréfmru geesldiSt Patgnts r5eﬂ%t?é|9 ta §§ath etal;
5,026,908 téb?éu?eé;&ghf?'% Al %his 394 Res td S aeses descri bed
nt orrﬁo a so e salt of an
2[100@] i rfflﬁe&tonoentmltlba loff thee c@aprbimotee issduch thaditgent¢reten an yodide ion
anmmonj u phosphoni um sal t. hi certaip enbodi ments, .
concenftROT i BF JFRE QIR BTSRGE EFoaics PPt el B Stlﬂ oflieF gpodiments,

the co @&ﬁfaglgﬁ £ Ble ALptbMbRs id ek %ft it cEh&GaR8hh 1&:1%00169 FBARLH®N in the
"be a eg as a non-iodide salt that will generate an

reaction oukitee efzbout 4We% todibdet Ahwhloy In additibhaliembodimants e

i nt.rod eddre t there ction stem
concenfgf Y R pePiPra e i el LEie R AR R R Gpggpuration i the
reactioh BrigtutdlofdboGES. 0 R et td ARUOPE AL, N it @hibodinsentd, thdh®@ncentration
reaction system .a wi de range_of non-iodide, s

of the qorremotesissugh that itagaeralfs @p 1@1%@%19!1 cpBgfngationy gﬁ gegtien mixture of
about @\a fh ?‘?‘Lﬁ%%agt GRSt egaregﬁ bddaLAls Jﬁ@un[cémawn' Ahe co-

i onal ng 1 odi
promotge rseauah thanit gsmeateh :81 ioatedoh sorfeeidiion58 theareStionmadture of about 5

al
wt.% to about 10 wt.%.

[0024]  As discussed above, the reaction mixtures of the processes disclosed herein
also incorporate at least one ruthenium salt, at least one tin salt, or mixtures thereof in the
reaction mixture to stabilize the thodium-based catalyst systems. The stabilizing metal salts

may be present in the reaction mixtures at molar concentrations of metal to rhodium of about
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5,026,908 to Di G oacchino et al.; and 5,144,068 to
Smth et al. [0023] The concentration of the

w@osopoerset er i s such that it generates an i odi PET/USIV06/004772
concentration in the reacti®n m xture of greater than
about 3 wt.% In still other enbodi nents, the
concentrati on of the co-pronoter is such that it

. ral£s i i j

0.1:1 to BEORTA £ 1k ﬂibgﬁlrﬁe(ﬁg% rbg@g&ﬁﬁ%%{ﬁ _g%%sﬁﬂfy BERAELPTh the

reaction&diﬂdtﬁremﬁlaholaﬂtmﬂentmmbﬁs oft ﬂoal umtaiem nhadiiilmmfau‘botﬂﬂhS 1 to about
co- nnter suc tes n i odi de

10:1. I GHERET aesime RS S HaiAPE STty ey BF DB Siegeaction

mixture¥ht AP c@t&b@ﬁﬁat%ﬂs \M"to%l rﬁfﬂal@ E&ﬁfodﬁﬁi@@ﬁ menss, the
concentration of the co-pronoter is such that it
(9625} at dxeaplarpdivdaot esalusiyacaiteniam and timsaltssuiteble farawe as

t.ur e of ut, . 10. wt % out
catalyst =5 B Py 25 oo K Bl o, ot B g
sahsofhﬁhéﬁﬁﬁj&ﬂ@h it generates an iodide ion concentration
in the reaction m xture of about 5 w.%to about 10

0026} [ doshepidree rntecihaisense b Hipareacting hixhiEs, tesruhonivm axd tin
salts are] Jontvglff Ocﬁtg)qa‘rf Setscl il Ie gér)n&g éfeﬁﬁ%d{ﬁ%lsgfé;htnadgﬁgtét sgf% O&rﬁ‘ﬁ&ﬁﬁ@s @kreof.
Therefore, xheidestitly o€ tleaiitheniutrher tiresaits iaddedntd thameaction mixaie ko gtebilize the

the rhod| um based cat al yst ss)éterrs The sta ﬁ]ﬁllZIn
rhodiun pietal e B iy PUEPORFCRLRIS SFRIQSHEE: feSeiEnacs fp e cpiseatiation or
molar rd{PJs%'f tﬁ&%ﬁ%ﬂfﬁ@&ﬂc@t‘iﬁsa‘l’tﬁ r&P8tsab thedofal 8FAIVRE oA RR YR ediudn and tin

t o about . 1. In other enbodinents, the stabilizing
salts, regmdmss gﬁWhghwwpan@c%ar@glé fift anj lndtdhéaht,@a@pbt@w Sﬁit»arume@rai of iodide

and acegg ﬁatrltsc gxg 1%1'3[ ! ?z}gfgg,ﬁﬁ %latf%t?olnotgtgg %ftﬁ%l}lﬁ‘g or H‘o 5 & ﬁ%lﬁ§e governed
by the cofi€entiaion bf theRespo@ivalmeal] fegariioss betiefese i whﬂ@hﬁtf’@usts
reaction m xtures at nolar concentratjons of to

1923] s 1k PBigE gaRberylation jegotipns as dergpibyd @ﬁp@lbﬁeyectwacuon
mlxturerb%hp%ﬁgljlty ?fevcﬁssof\}é{l Bgai #&E%ﬁ tflé %aé@dnt 1@ lﬂjﬁtv@g!e?og 18ctor. During
escri be rern

use‘as ca Zers as
a period ¢fdctidte rémahamj epetlamel atdecarbwint memexideoxt dentirmodslg fiedoioitherreactor
salts of ruthenlu

dti.n 00 It s d be nated
containing. & reg{ion mixt Ltrﬁgl @.%ﬁr%ﬁéf@ﬂ%@lews 0? a%rh%mmmﬂa 1s

mamtalﬁécf‘ 'ﬁl@ daSbdyatieR PR Idr @tybRaBY ak8R8d aRb&atedkthiAfwif¢h the reacting
iodide salt, an acetate’salt, or m xtures thereof

liquid cTmpoednts ae mamamd@ ntta ¢0,nstaf1t kekiel. AuioHlenicacton there aresahtusuously

1ntr0du?,?gtq‘§qsh %12 ;;S J‘gbein fn X! 131%11%6%18 {}%til gfa%:dscgq%st Faélon og waltgr in the
reactior RE@IGE) e@;ycl&e@ chtalejsmMmtﬁcﬂﬁ ¥l Bher Bk and qtpl@ﬂyqécyctba methyl
rutheniumand tin salts refers to the total of a

iodide angppethyjracetgte frerp pe averhsashef the metyl t%hder'@@a? agid §Bh1%ﬁr column. In
certain %@gé@@; = éfﬁt@ rrﬁétl‘fsﬁ la@état\%% Itnain?a dl_lngﬂé g@c xﬁﬁ"@ ata ?nsc.entratlon

m xtures o e an tate sa
of abouFOJS wittHodo abmttBOswt % hAltemvlater distdiation @jfst&rhfcanm&mnpluyndmo long as a

in i course, governed. by, the concentration of

means i u?éovr@%dp@& FCORCTIIG a7 SFUfE BT LA Q3R Eng by e Frciok caiplyst
solutior, ﬁne@l’fsl'lsi&ﬁde [:88 %ty Tﬁcd%t@VCgﬁ)oﬁ%&{b&Yde% EQRinu8 &L iribdluced into

as descri béd hereln all selected reaction
the reactor just below the agitator which is used to stir the contents. The carbon monoxide is
thoroughly dispersed through the reaction mixture. A gaseous purge stream is vented from the -
head of the reactor to prevent buildup of gaseous by-products and to maintain a set carbon
monoxide partial pressure at a given total reactor pressure. The temperature of the reactor is

controlled, and the carbon monoxide is introduced at a rate sufficient to maintain a constant total
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m xture conponents are dissolved or dispersed in the
reaction m xture vessel or reactor. During a period of
wa@edoeee13peact i on, met hanol and carbon nonoxi dePEF/ES2006/004772
continuously fed to the reactor containing a reaction
m xture in which a desired partial pressure of carbon
nonoxi de i s mai ntained. The carbonyl ation reactor is
tirred a v [ [
reactor pSSFS 4 Pl eelel ppahh P Bl PR b 3.5 MPa absolute,

with theCRAGHoaREmp&vtlre typidally ht¥ntiiaad from, abohel °4&t ® about 250° C.
continuously introduced fresh nmethanol, sufficient

W&]’ t doigreid predust sKiEave el thecasnnytatiop asact bt r%ﬁlgﬁCIGHt to
mamtal? a cggfﬁ{t(;f%féggﬁ 'i‘%ﬁ'uﬂﬁrlm aﬁlldqg uﬂ%ﬁﬁée)ﬂstB a SRk 'uﬁﬂ In the

yplca y recycled nethyl .
flasher ingi€] Iad:ataaysd sotatibryls veidelratead a oave atrean mChqmdatmg prédominantly acetic

net hyl di de cet'c. cid splitter co certai
acid coRSRRNG THRIE CHHErDE HIOELPRTE G Rk MU filor o
Stablhzére 91‘65@ W‘th%%%ﬂcﬁ@anﬁﬁes%ﬁﬂ&ﬁﬁ'%éﬁfe' 9 hafogeR prmdlerDad witer. An
abdut 30 Wwt.% Alternate distillation systens can

overheddestxemplfnye thesftashermymapsises nredominpislyprodud eeeticeeid along with

methyl }ozlé(ge;/ tl'gyg tage%%tgf angg at ICgAthi)orng{i ﬁfl fh%rl:qg{ g%&ﬂo'xgg atl%xb?h gaseous

by-prodieRisatieas fathbad) hydrogxm,dad carbor Elidxidm{ﬁl thie toptofdlckutestler. For

into the reactor just below the agitator which is ﬁseq)
additionad infermationeregasimg eaiic apiePiednaion SYyRBR PR shemes, see atents

4,433,15@2&6 8t gi&k&&'aﬁpm@@eé {mﬁ@lfﬂemeaﬁ@a%wqeomma&teaneft\al For

purge streamis vented fromthe head of
more inf@acition régarqhng spifidpotas forgodmiemestibihrorahbdadionykatidn

i Ao TR TR SRR Sh SRS B o
Acetic ABRIGIArA defic 2 Aﬂh%cﬁ‘ﬁlze R Mdiene B @Hﬂﬁem%g@l@ed@ Catalysis with

introduced at a rate sufficient to maintain a constant

Organotetallic €amporndss ed906)e Volrmes 1.d04t138eBew(s) rargis b, Herrmann, W.,
t .1, 5 about 4.5 MPa absolute, with the
Pl‘bllshlere%ﬁgﬁp (gprmahgt ypi cal |y mai ntai ned from about
j6029¢ t OAﬁbﬁuﬁssé’(ﬁQoo@e 1hO8ias cakdlgst iptecipitadog is fruentiexperienced

of f the carbonylation reactor. at_a _rat fficient to
in prodyefirPRQIFRY WisBHeERREIA: Jaopmmiisn The bSBetTis AL 1P Sy HiPES degribed

herein fg%g%\%%\{x@xg{daglg? B%Q?lg%tfqrﬂﬁi{%g Bid exel'r@)hglgg b} HRSBREwHR kperimental

rawn a ase stream
evaluatiomeOor por ati ng predom nantly acetic acid containing

rhodi um catal yst, the iodide salt co-pronoter, and the
rut henium and/or tin stabilizer, along with | esser

Expern%@il'ﬂdﬁﬁatﬂfnsmt hyl acetate, the hal ogen pronoter,

overhead streamfromthe fl asher

Qﬁﬁm is eBh@dle@mﬁahm etnbilipyr oxpatiments avare cenduated uadey amitragen (N2)

amos T e B 0T R By (B i

controlfddabmpsratieé hadirriny dﬁlﬁg & pressurd tub@rbutordiysteindeadextiyt Géregac (RS
the flasher. For additional information

1000 R.e@@mﬁtﬁgorac Stqck rmdlwnﬁa@b/@tﬁq Wpns jagospasatiedl -2 Uhesra &0 2,000 ppm

Rb, co%?@hr% I&ﬁ?ﬁél m t Aﬁdﬁ:ﬁ% a?{? and pgk&%%gnz %@%ékwta% % Heous

acetic &lid mediunmvees prefavediinta Kishar Pgaeoglagy sppeawivsi dhpsock sglutions were

pracdi BLGEIELIA,BE L WBEOUEI 5% BTV all o0 £ 28 L9n, irng
for ondhour EE¥BR Somplete dR4MNES bBthe thodium catalyst complex before conducting

catalyst precipitation tests. The prepared catalyst solutions were cooled and then purged with N»

for one hour to remove dissolved CO before placing the catalyst solutions into glass tubes which

are sealed under a N, atmosphere. These solutions simulate the CO partial pressure in the
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Acetic Acid and Acetic Acid Anhydride from Met hanol .
Appl i ed Honogeneous Catal ysis with Organonetal lic
w@eovpoersds. (1996), Vol une 1, 104-138. Editor (BQT/US2006/004772
Cornils, B., Herrmann, W, 1®Publisher: VCH Wi nhei m
Germany. [0029] As di scussed above, rhodi um catal yst
precipitation is frequently experienced in product
flasher {1).1?1? ]?f{ %10&1%@{ ﬁfHﬁ @ﬁs%@égé )étﬂué ?t%lﬁﬁ&er} %{Hﬂ&? ;c]es?-e utlons were
determmlsrbbly amnmaﬁt&bymiommek)lspecttmtswpy are exen‘pl i fied by the

tal eval uati ons. er | ment
bihanCat 1 Bnes Bote0] hrwa o Baoat e ESB 14 gitined above. The

first typ%’&@%lhﬁ@ﬁ‘%s »@mr&@mﬁsﬁ %ﬁlthHﬁ‘tdaeﬁlt&nﬁid 6106}1? Btabizdr and 15 wt.%
atnosphere in seal ed pressure glass tubes. The sea

lithium podids uzik@ecgnlném)et a@bés)nanoatamdllé pedotithibmdodide ahd emthenlum salt

er.at ur d ti n a e tube 1or.
added o SRR 26 B hubh O et aE ST P by ofpiioR nctuded
15 wt.9Slifikn idHed A @b sdlyaddes ab Shl, @ngolah eaiop OF &h itd ehollidPBF 10:1.
E{fmtozooo pm Rh, containing 15 w_ % ithi umi odide

032) i Iwrwdeﬁalmnewe majgtaingd fr72houns isdhessaled glass tubes
i
ot cond 8 LBl SREAL ARG B ERRRAH: Be f50 CRE2AEL K8 pygerare
atmosphae bRhodinmaoncknta@ahs imteadl? Soltttonlwére Ge‘aﬂdlmd fat %hwre, 4$fhours,
d 41 1kPaIW|th stirring for one hour to ensure
and 72 hoj3st¥ali ssol ution of the rhodi um catal yst conpl ex

1 e crpslstthtiots BatadliNSh nith&fhd 'sfanliz@PwEﬁ%ﬁed s-mﬁltaneously
prepared catal yst sol utions were cool ed

with a q@utrgle@lwomﬁhmomamedme rhﬂa@munxprrtmrﬁmbehws §b¢ rlexdltﬁﬁ)concentratlon
of the ru eanl% c%g%ir{lrgg %OC}Q‘[EI‘ cat g 51){ ni'f)l,[% glbtgogl? gkll’s]#ﬂ%gt tﬁe out‘ilnec‘ie fcime

interval§ Ovetttirodgre sépoHedtie nmlihen@Daﬁcagﬁapmbamﬁﬁ§MHG n.
t hef | asher unit. The rhodi um concentration for the

K038k s oltr sUwtienseontsngthe tastabilizsnwerndesed sinavignenugly with a
control QMuﬁ&rp{HFP?cﬁx%%ﬂc} f@ﬁ Cﬁ"ﬁ@ﬁl%ﬁ% Cén%gﬁ%AhOLtl)f%gch tin
0 yst so epared as

e cat I'OnS  Wer e
contammgtsblwlleﬂ aad theeconfrblesolutiont exigiies alfthsmlthﬁed)ﬁimwf&ﬁel&als over time are
ontrol. soI tion . wthout géu henium or tin stabilizer

reported, pupeerial apd srapicah oG iETC A second type sol ution
RIDBSP' newifk 5eﬂéfenc/é 1o FI@ Wi @ de 113@% SbsEMEa abk FfL@ opzé’éehce of the

as Rul at a nolar ratio Of rutheniumto I um
ruthenu@m agd tin s@ltstihitheirhodiven exftalyssisalutions $igaificately reduastl 186 rate of Rhls

oo AT R ROGR f e b A 2B R b Blgom or i
salt wasS}]Q’e&bht ,@Ppioeiratelg S0tved. Yaad 70 .97 3f ih@ Wblmble'RE pRcipRate@ds Rhl; by the
ubes, at conditions sinulating flasher

end of ‘??é]ﬁ d? bP‘érrﬁenogt Tt is ppesrrdithe ip theysobitiona ingorneratingpthenium and tin
salts, ndjﬂgﬁ'ﬁcént R aﬁ%g@ﬁ&kﬁfn occgilil&?b\;é?t OPCERY: k%ﬁ}ﬁ i ghs in each

tion were term ne ours rs, and 72

936 | Mienpaing. thcf 3G repovtedsio[FiGI basd Eltht2adBcagedabove, to the
stablhzatlotn rgsf]ullt% rrré:psotrtaegl bﬁ%rﬂvge{ﬁ ]%1(:)’5’}P(:)c;:cj)leselztmIJ I1rt1 g}?pee%lill%n){X and example 33,
it is seen that the systems described herein incorporating an iodide ion at concentrations greater
than about 3 wt.% in combination with ruthenium or tin exhibited dramatically better
stabilization than the systems incorporating ruthenium without an iodide ion as reported in EP 0
728 727 B1 to Poole et al.

[0037] With respect to the various ranges set forth herein, any upper limit recited

may, of course, be combined with any lower limit for selected sub-ranges.



with a control solution that contained no rutheni um or
tin stabilizer. The rhodi um concentration of the

WO aaoaemiz3am cont ai ni ng sol uti ons and the contr oPCT/US2006/004772
solutions existing at the autlined tine intervals over
time are reported in nunerical and graphical forns in
FIG 1. [0034] Two solutions containing the tin

iliz re tested sinultaneous] y. w ont.r.gl..
PRl 1 o PRl S B AR 1O ety gt Shing
procedur & iR CONRRH hidtHefdbydhcpératetliby referenad i their eplitetiean
and the control solutions existing at_the outline

d
100381 i ntAdthpaek thenspcasseseleggribed bpisin, apd the advpmipges dherggfghave
i. ] i -\ f .
been el 15 Bt 3f Bl o rerdood BBW Hpk; SUBNERIChE gnd
alteraticafs cobld beuhddenwithoutdeparting Sadntthe spirit dnd scomdifithe pakedsysdescribed
. solutions signjficantly reduced the rate of R 113
herem,aﬁé‘efﬂﬁdﬂ&itgsgquPg (S In particular, it is seen
that in the solutions in which no rutheniumor tin
salt was present, approximately 50 w.%to 70 wt. % of
the soluble Rh precipitated as Rhl3 by the end of each
72 hour period. It is observed that in the solutions
i ncorporating rutheniumand tin salts, no significant
Rhl 3 precipitation occurred over the 72 hour peri ods.
[ 0036] Conparing the results reported in FIG 1 and
FIG 2, discussed above, to the stabilization results
reported in EP O 728 727 Bl to Poole et al. in
experinment X and exanple 33, it is seen that the
systens described herein incorporating an iodide ion
at concentrations greater than about 3 w.%in
conbination with rutheniumor tin exhibited
dramatically better stabilization than the systens
i ncorporating rutheniumw thout an iodide ion as
reported in EP O 728 727 Bl to Poole et al. [0037]
Wth respect to the various ranges set forth herein,
any upper |limt recited may, of course, be conbi ned
with any lower |imt for selected sub-ranges.[0038]
Al'l patents and publications, including priority
docunents and testing procedures, referred to herein
are hereby incorporated by reference in their
entireties. [0039] Although the processes descri bed
herei n, and the advantages thereof, have been
described in detail, it should be understood that
vari ous changes, substitutions, and alterations could
be- made w thout departing fromthe spirit and scope of
t he processes described herein , as defined by the
following Cainms. CLAIMS W claim 1. A process for the
production of acetic acid, by a catalytic
carbonyl ation reaction, conprising reacting a conmpound
sel ected fromthe group consisting of an al kyl al coho
and reactive derivatives thereof in a reaction
m xture, in the presence of carbon nonoxi de and a




rhodi um based catal yst system conprising: (i) rhodium
(ii) a halogen pronoter; (iii) an iodide salt
w@osoperspt er at a concentration that gener at eSPEUS2006/004772
i odi de ion concentration ofizgreater than 3 w. % of the
reaction mxture; and (iv) a netal salt stabilizer
sel ected fromthe group consisting of rutheniumsalts,
tin salts, and mi xtures thereof; wherein the reaction
m xture conprises from.CLAIMSto 14 w. % water. 2.
.The process in accordance with Caim1 wherein rhodi um
We claipg present in the reaction mxture at a concentration
#,f 30Q o}ﬁ@é@sg Bor TR ARRIIQSE ab AR deRBBY 'a‘%ﬁtagl_tiétcuﬂﬁ)ny}%ﬁon reaction,
he process 1 n accordance with any preceding Caim
comprisimereetimge trhpyed spledadfiom ths gprpsensisting aflsa alled eldobel and
) . 0 o
enctiv e o R SO A B b R

accordance w

thodiun@B¥scllcafBit Hetésl admpivigs.ei n the reaction nixture
conprises from2 w.%to 8 w.%water. 5. The process
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6. The process in accordance with any preceding Claim wherein the alkyl alcohol is
methanol and the reaction mixture comprises from 2 wt.% to 6 wt.% water.

7. The process in accordance with any preceding Claim wherein the halogen
promoter is methyl iodide and is present at a concentration of 5 wt.% to 15 wt.% of the reaction
mixture.

8. The process in accordance with any preceding Claim wherein the reaction
mixture comprises from 0.5 wt.% to 30 wt.% methyl acetate and the iodide salt co-promoter is

lithium jodide and is present at a concentration that generates an iodide ion concentration of 4

wt.% to 20 wt.% of the reaction mixture.
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17.  The process in accordance with any of Claims 1-14 wherein the metal salt
~ stabilizer is a ruthenium salt present in a molar ratio of ruthenium to rhodium in the reaction
mixture of from 1:1 to 5:1.

18.  The process in accordance with any of Claims 1-14 wherein the metal salt
stabilizer is a tin salt present in a molar ratio of tin to rhodium in the reaction mixture of from
1:1 to 5:1.

19.  The process in accordance with any of Claims 1-14 wherein the metal salt
stabilizer is a ruthenium salt present in a molar ratio of ruthenium to rhodium in the reaction
mixture of from 0.5:1 to 10:1.

20.  The process in accordance with any of Claims 1-14 wherein the metal salt
stabilizer is a tin salt present in a molar ratio of tin to rhodium in the reaction mixture of from
0.5:1to 10:1.



