WD 2005/ 085163 PCT/ US2005/ 006001 1 PROCESS FOR
PRODUCI NG ACETI C ACI D BACKGROUND OF THE | NVENTI ON 1.
wo-@baisab3 t he i nvention This invention rel at esSPEDUS2V05/006001

i nproved process for producing acetic acid by
carbonyl ation of nethanol. 2. Techni cal background
Anmong currently enpl oyed prbcesses for synthesi zing
acetic acid, one of the nost useful comercially is
the cat al yz@ROEESSBORPRODUCING MIOTIGAICTIDEar bon
nonoxi de as taught in U S. Patent No. 3,769, 329
issued to Paulik et al. on Cct. 30, 1973. The
carbonyl ati on catal yst contains rhodium either
di ssol ved or otherw se dispersed in a liquid reaction
medi um or suppBACKIGROUND OFSHEINVENTEONNg with a
hal o en cont ai ni ng catal yst pronoter such as methyl

L. Eield jofj&he yenfigBdi um can be introduced into the

ERSHRAHEMO! dh ®dd prepsks frer podudhd addiie 2 bonylation of
Tglgsﬁgtr,e of thet rhodl?fg)ffnorml%t%y \?\n t hiﬂﬁ 1tlhgéjg\ct [ ve*ﬂ%I carbonyaton ©

methanotat al yst conplex is uncertain. Likew se, the nature of
h d ter is not critical. The patentees
2. #F&':‘ Lh €j(g\y§ | arge nunber of suitable pronoters,
fg &hrreyi @ﬂﬁp@@/@d PECTRENCS fb10§'rﬁ@121ﬂ\§3sdetlt)a@id’; @k Yof ARl most useful
usefully, the reaction is conducted by continuously

commergjgihbisi ﬂ@ catalyesd Grohrowiadien pfsmethrral ghithcarbey mgnpEe s GHEht in US.
Patent N%eg 73@@2@ %‘Me& Q? tl"ﬂﬁlllg@{ 91' }SﬁtOétSB(ﬁi' 159?7§| Y& c%lﬁoﬂgﬁétﬂ{n catalyst contains

prior art process for
rhodlumpalﬂtw rti»ihﬁﬂ\t'edmmcﬁthm\msrl disparked m piigdidceactidremedinbosuy $upported on an

o LGP e Sarken Stomp & than the sl cRlpl 4. e o
can be 1Htr§ducpeﬂt £ 1O FeacBord Q}stgﬁ:lgin( étrgrs Hechdip rf%fh1§- gand]-@l@ Ioxact nature of the
908 (issued June ; and 144,

1hod1um(m<sst5rew1t5®|dﬂle abidye qatalygg;@)nm@saﬁcgq@@an lﬂ@mm tfl*@onat@e of the halide

promoter} ssq?% Sélélcgl gﬁhg @Eﬁe& ees Ia%g o‘é% la %x% la%tgegrilll TP‘EO%%}I@%}I@ n%o%noters most of
which ate! 28aniBBbMABN MbS ¢ 16ﬁBC£ﬂcDﬂseﬁTlﬁw uhe eQbhi@l i sumdogedply continuously
acetate, nethyl halide, ecially nethyl i odide,

and
bubblingcaghpnainpnpxde By BFFIEh hﬂéu et mﬁflhumwmd*rhl?lh@eucaﬁﬂyst is dissolved.
C%%Jé)#yé@?é\%g%ﬁ?h %1@2)2%1" tgﬂg)?géreg% g(%:rt ﬁé\??ﬁtﬁ{)’&glflatwﬁa&f an alcohol to produce

the carbeaiiocmyid daving oreaciioon atam bererdhant the nédhal in the presence of a rhodium

cortys SR RAnF s UL iy S8 Tl 50 AT 03600 G e

25, 1991")98‘&1t 50041 (Wahd ASSREMBert Nel wenanaipuldpdyss Phiedt No. EP 0 161 874 B2,
practice of maintaining approximately I4 wt %or 15

pubhsheWtJuBﬁ) hafe9). Oheseapatents wisetpse ra pﬂ@eeasgaovmdm apadigi aphq is produced from
effect]

et AR B B RGBS PR, gy mei i,
and a caiBytalilyasdotive cdnekntmtibiy lof irBslide. Thae SPesidrs & these patents discovered
that catalyst stability and the productivity of the carbonylation reactor can be maintained at
surprisingly high levels, even at very low water concentrations, i.e. 4 weight (wt) % or less, in the
reaction medium (despite the general industrial practice of maintaining approximately 14 wt % or

15 wt % water) by maintaining in the reaction medium, along with a catalytically effective amount

of rhodium, at least a finite concentration of water, methyl acetate and methyl iodide, a specified



WD 2005/ 085163 PCT/ US2005/ 006001 2 concentration of
i odi de ions over and above the iodide content that is
w@e@sesitieas net hyl iodide or other organic i oPCTES20051@06001
iodide ion is present as a sinple salt, with [ithium
i odi de being preferred. The patents teach that the
concentration of methyl acetate and iodide salts are
significant paranmeters in affecting the rate of
concentrtioofiybdide ams ofemaidnaboot theioffdedivagnadat iscpraginflas methyl jodide or
especially at ] ow reactor water concentrations. By
other 01'%@?%6"1}4&' gﬂl? 197 1AP GhPHEsime ah e SRERLE st gfith lﬁtél%tqﬁiwg being preferred.
The pat cogH | ' Y i
The prASOb AU e AR RA e ]So0Rk BB RIS Mo sarameer
in affectingetheviieroft ¢aebdnylgtipnl of metlcinobiv prediteenacetin baidrspawdd By at low reactor

. : 0
water cobg%r{cff)a?i?)sgt a%ééﬁg”%éﬁﬁﬁfg}"i’ l?afszr%rfcggtgétio%g %)]f :ﬁ%ﬂ Qé)%thiloacle?av%/e and iodide salt,
one obtA@E eMipkigink AR gred fof WataBist stbillitN @A RAaEor bRRIESASE @87 when the liquid
. medjum enPI_ oyed inproves the stability of theé rhodi um
reaction gpgdiyr ontajnsavater iy qogesnénatiprseast loweast allops 0.1 wt %, so low that it can be
. i oL thatd on, i Al i t he preduct recover
deined B B TR coRSRRRIAL Y. HUEBULAR PELELERSRLEI: cmpcyed
improveptheceatslityoofrte chodium tatelys &t its @sis@ndd @Haedyst @rip i@ation, especially
. renove carbon nonoxi de |ligands fromthe catalyst.
during the RISRUSTECHVAE S'HRAE i BOAES DIHIGUERS @eticdautiRdhe process to recover
the acetit ROR MBhA ERLICRYIOYORIBBA HBHRiR NG LRAGkEO i
© ace lvesse . U S Igat er?t Nos. 5, 081, gSg?g%g, g%ng‘agﬁg%lt Frhes? ligands
have a s@bilgingdg&capr thenbodipor iatthe edrapimenbnairdieedincie réd ctimsvessel. U.S.

patent NG VTS POROPbELS T I 8 ifomdir bieiroy stammes

Telgdschldoetsbie § FSurRiUa R AHoRHOS L &aRE caBERARIH QLS for the production of
hydr ogen, and propionic acid, the anmount ‘“of other

acetic acj Fes wh byrpsadiists asegaehanl digxide, hydseasnamsuprogionics acid, the amount
.k Nne ual i ot i C Ci . .
o othr ShAGAACHRSSRden 0K, WG bahi b, 3 485 hiBelBlf e quay o et
acid sontetiengsr audfecd iwdien raiteiptsy are npadey k gnerent ahy prGluctbn rate by improving
nodi fyifn reacti on conditions, These trace inpurities )
catalysts P} BREIPE TR EPnEFoRhd et nes maRTdep Afiegiche quality of the acetic
id pro&RE&Eh&iklYy WRENHeHGYe RLENISEH iGHh -
ol pror eact Foﬁ %} ocess. 9Seee Ca(t: alysis ogﬁ &%{%gﬁ@g %%?:S?i gﬁg,catalySZs o
Organic Tgace®, J80369-988 ) 19Myr foir Untther distussios Sinoimmmities in a carbonylation
reacti ni nFFuri ties in a carbonylation reaction system The
O B5HE acetic acid product is typically distilled in

TeBen@le avetie abidSprbdlcRtid Bpica@l Wil An dn8MBRMBorle! @I ARFScolumns to
reacti on conponents (typically nethyl acetate and

remove I,j@"ttmmds ireftigs )companats gpipicalhe apyhyé rigetatenpur methys iodide), water and

L ousl - e hat 4t .1s particularl .
heavy rgBORHECVR M BEGRoRLP RN EY bl I 5 AGLIE, Bfpnt o avor
refluxing Jached@mbank of nfethyt helidd Bk iardbe dight bhdsadibt@mntioflcoMfmn because the

. because the separation of |ight ends reaction ]
SePafatIOE(ﬂ%g RRLS FeRBHANAOBIRORIE i PesliGAC] Brodigjrip Fieakinanyly degraded if

' . Lo B : ) .
et 4882 8 RN o AT 38 LNy R . o o
methyl iqgfide iygrémenteddyyi sdparatingomesterfttedimbihys mpatearom ghaidgtt efds overhead as

a distincttpl'fq%serzﬂef‘)tu&1 X1|1de|r %grltaqr? cgr{ 1tri%ntst%§e 1i:gl%hetnd§ g\gesfhé)a\c/lecrapl gr%l 2 gingle liquid phase



a distinct phase, but under certain conditions the
i ght ends overhead can forma single |liquid phase WO
wWQe®5/0886363 PCT/ US2005/ 006001 3 that i ncl udeBCTES199$/006001
i odi de. The present invention provides one nethod of
preventing this single- phase condition in the |ight
ends col unmm. SUMMARY OF THE3 | NVENTI ON One aspect of
the present invention is a process for producing
that incladest inethstiodjdewtThetpresent indestiornt previded bimninggos tof Pssventing this single-
reacti.ng carbon_ nonoxi de with a carbonyl at abl e
phase C(?ngt@nilﬁﬁheslﬁ%ﬁ ends GM&nol , et hyl acetate, methyl
formate, dinethyl ether, or mxtures thereof, in a
reacti on nedium containing water, nethyl iodide, and
a catal yst to pSAUMMABYrGEAHBANYENIIONt hat cont ai ns
cetic Ld; performng.a vapor-Liquid separation on . .
At b, et BTG 5 aversa Frdifor e Fish a8, Shich includes
the foll@iRE AtepbN@adift EGDAE hibnoXVaE &Fith andrysaylaMmblel Adicdgl aith 8s methanol,
| ess vol atile phase containing the catal yst; _ .
methyl gpefptey moslylt feemets) simpbybiethes o pixBues dhegeqfurin f4 ggaction medium

.. u I : I L . .
conin 8516, AGHAL RO Shy Ayl 5o RUERERRTLALTP convin coi
acid; pepfoemningasl vapordiqnd depaatidnr st thé aetcdoppasiict e®pt@iidd &g volatile phase

. .water, and a second |iquid phase containing nethyl _
containipg Aeeii: acih Jvaiefd “ETFWitl‘Pfi}Ee dRharlessoolatie phagsicopiinige the catalyst;
distilling 18 VOBRAE! p1Re BY REEde a filtBieuOlcahd A&d Pﬁ@ﬁ@c’anﬁ h&irbi fviFhead containing

over head, or a streamassociated w t he
water agil suethylaioiidn; t phasahepaetisg ple dirstoovedfead He fdrovide a first liquid phase

. .overhead. . to formthe first and second |..qui ases.
containifi GoitE 35 & e g, SR e RO Ve ggethy! ether o
at least drefof heSrehdtionPRoductlithd 12116 PRARI fhe THst 0@ErBEAT 028 kleam associated with
met hyl i1 odide, and water to provide a purlfled acetic

the distiliation tp pplepnee separation of theifisli avepisad éo fogmneafitgt #nyl swaerd liquid phases.
i qQui.g: ; i4Nj t hyl..i.0di de. .|l n o
0o SRRSIE ] AAIESS SBRHOATR M coninin
acetic adié, methel etigld, ol Watemd p@viderspurtind ®egoned lpkstitict a first liquid phase
. .phases, gnd a portion of the first Ijguid phase is

containipgppigheddiaseeqrisd iguid phasg crpiininghmethbiogidendnhip mediQdgn overhead

fraction ?rfjtﬂla A AdGR itE‘ gél%aﬁe{t&ﬁofqoﬂn thed rsfnd s‘é&g]%d lﬁa%iéf | r_sés’s;,’ & 83fbrtion of the

raction or e refluxed portion
first liquiid pladsel igpleflsxed in thendiatibation. Thkfimptdvementaneshenaiginghdisaethyl ether to

the mixt%%?%&%%é%%ﬁgg r@oggg ?@h@g%%ifmee ongqi-):nlé)g ﬂ‘léedfilgF @5@3 phase in an amount
effectiveltb @ERERe bhw sehREHADBHRY fidt MPELRST RASPPKHsBY to the
present invention. While the invention Is susceptible

to various nodifications and alternative forns,

exanpl o' i n' PRAEEOESCRIPLIONTH 1SR MRANINE, |
Rigtrail lis a pecedsilow diaglanod a peoddsuieesidngdo tﬂggyp@%ﬂt’ inveRAbn.

gf invention  is not intended to be Iimt to the o
V{S & fhedPysntiog disussrRiE e & yariqus madificatipas japd aleinativg orms, specific

embodinhdMtLRAR DL P sSERMEDy Haly TFRALMPRAL RN Srawi N HAWARR described in detail
herein. It should be understood, however, that the invention is not intended to be limited to the
particular forms disclosed. Rather, the invention is intended to cover all modifications, equivalents

and alternatives falling within the scope of the invention as defined by the appended claims.



and alternatives falling within the scope of the

i nvention as defined by the appended clains. WO
wWQR®5/0886363 PCT/ US2005/ 006001 4 DESCRI PTI ON EFT/US2005/006001

| LLUSTRATI VE EMBODI MENTS An il lustrative enbodi nent of

the invention is described below In the interest of

clarity, not all features 4f an actual inplenentation

are described in this specification. It will of course
be appreciated that in the devel opnment of any such
actual enbodi nent, nunerous inplenentation- specific
oct o1 orBENGRIPTIONOE 1 & R ATEVEMRMBEYBTMEBNES

A?t?ﬁ s{rﬁt?ve 2@4 Etl?esin%%%ﬁ llﬁacﬂ: dlygdttgl w. In %he’int\%ﬁsg ﬂf clarity, not

sys emr el usi ness-re Constraihts
all featunesl bf Mﬁﬂg/tufllrmiplﬁnentaumi agektaibedrintthis spoeifisetion. It will of course be
Mor eover, i t W | gﬁpr eci at ed that such a

appreciagg, bﬁﬂr@ﬁ’t qéqe}qplnfen;;no ay isache eggnbaqﬁlgnent numerous implementation-
specific Hbgﬁoﬁso@%%é}gadé%étacﬂﬁ% qle%\’/@l% é&ﬁ@lfl&eegd%lsr ety érjbecomphance with

ng for those of ordina ih the
system—xhlmadw gnd Heisipesserfeldted fcondtiagmtsyi \sanCb swilk vaijhdrqm esenimplementation to

another. egélvlcﬁ(r) nllt Ia&%g e{,q%plr%c&? 8@ q‘}v;ilt cﬁlgeglpxéeggﬁg%rti g?f%%{ bon%tpgle complex and

time-conétninglBhelvoGRI dvERhelS3d R A%ufif®thdsmMaring fap thoddiofl®rdinary skill in the
pronoter. A particularly wuseful process is the |ow

art haVlr\ﬁb@beﬁqflléafﬁm@lé‘tlmu}Qed carbonyl ati on of nethanol to

eﬁrést%nﬁ@ngg?ogldi %éggphftﬁg ‘f)%ncb%l Ltern& E%%%%&gﬁ?& r;?&ﬁ%oll'ltosacetlc acid in

the pleseﬁﬁe af y Trosy STHMealycabdy 30 sushi 28 ellodiymi antl ran dudida @rmrhodr ulnparticularly
into the reacti onﬁﬁone in the formof . rho

useful PEorges isnthealors Walse Hhadiugygatalyzed Lazhopyagion; ’tef(?: acetic acid as
exemphﬁécf A RRY afoR9h ARt VS, PQQ@CN@ ds, 09f ZS@OWHHT}hthﬁ"n component of the

ogen- pronot | ng conponent of the catal yst system
catalyst ispgtéradesy &n woygded byhatrocﬁmngﬁh@gl,um aitkychqz raatqtion zmg in the form of

rhodiumpytggly S Glme il afid o BT eBan ety giher coordination

compouhd@rdhrRddiam. al Kyl hal i de in which the al kyl radical
corresponds to the alkyl radical of the feed al cohol,

Thisi heko ges-PEaInpins CompanentofuBe catalystheysiear edeann ergatic halide. Thus,

alkyl, argﬁtrzgn?hgl:bstﬁ]tg elﬂc %ylan 19 H%ghaﬁcﬂg H%l 'L%gd pfsnt%ﬁgx{aﬁl&bgﬁl hal?(fe promoter is

re pre fersb

present fﬁhﬁe fForglibtlar glagl haide e dihioh eplkey ﬁtﬁldﬁhyoﬂreqioudﬁtcﬁmys alkyl radical of
| vent conpatible with the catal system and may

the feed,allpéqhgld ézv}}yg}} B C&Fmg]t@ Thps, dn $he ¢a orgﬂat{qqeofaqn@@ﬁlécpl to acetlc acid, the
halide pJoﬁﬁQ&thﬁ%e ét‘ﬁgll Bdie SR e gre‘f&ﬁﬂ?’ﬁfét#{ﬁ ﬁgfgg and/ or
esters of these’two COI’TpOUﬂ e prererre SO| vent

Taediquideacionemedinmrempteytidumay mcludheny svlvestt @mpatible with the catalyst

car bonyl ation process is the carboxylic acjd. prqduc :
system §iELERY PGS PR E RO BOTFoPT O OF ek [RSrel gudor the desired
carboxy@¢€ 8¢it Gandfor GstetN6f BieSd 86 8mPOUNISENThd Pred&i@dd Sold6nttand liquid reaction
Water is present in the reaction nedi um at

medium deiihe Ao W avdterrearhrstylation | psageshia ithewparbexigdrcid product itself. Thus, in the

carbonylation of methanol to acetic acid, the preferred solvent is acetic acid.
Water is present in the reaction medium at concentrations well below that which had
originally been thought practical for achieving sufficient reaction rates. It had previously been

taught that in rhodium-catalyzed carbonylation reactions of the type set forth in this invention, the



originally been thought practical for achieving
sufficient reaction rates. It had previously been
wao awghssishat i n rhodi um catal yzed car bonyl at i oPCT/US2005/006001
reactions of the type set forth in this invention, the
WD 2005/ 085163 PCT/ US2005/ 006001 5 addition of water
exerts a beneficial effect Mpon the reaction rate
(U.S. Patent No. 3,769,329). Thus npbst conmerci al
additionogfewael exests b benéficillatect upon cleicheidronse (OF.S. datbass. 3,769,329). Thus

about 14 wt % Accordingly, it ui te unexpect ed ) )

most COPHRRICIALARSI IS Iat éfswgt%%qnaﬁlttraémpy OEefﬂaast dbpUirld b e Accordingly, it

was qullieeﬁﬁéx'pgae& %a‘?%eaf&gbﬁ"r&@g atnﬂa gu (59 I&n{i %Hg\fé erIcnon rates obtained
ter - concentrati on COU

with suclelIlgh! ﬁﬁvehtdfMerbmhoamtﬂlﬂon wbulﬂ/d)aradma&dl With alsteﬁhmuterﬁrahons below 14

9 accqrdance with the carbonyl ati on process
Wt%a“mi’:‘?{o‘ﬁ%f‘ ‘“8 (%(uf acture acetic acid according to

I Gk @RES tw ik RN chBBnylhtieh FRSetE %Js?%&fuprt‘o I AlaB8fafife acetic acid
obt ai ned even at | ow water “concentrations by
accordingn¢d e pgpsclrt mhentroaacﬂuq desireddicaetionetatss argcditainedaenknant low water
concent Ay iRy udRE 0" ipe B Ll UG, R P ctlficpat o fon
which lmdwhd sliectBe QJdideoieR 1%51@@&“ &s 4 ehlge. prdmetenddel hoMRthyl iodide or
odi de pronoter is an iodide salt, wth |ithiumiodide

other Ol}gé]illﬁ godige.eFher pdditiona} iqghde Brompterois @ ioRise salbgeAth Bthium iodide being
n
prefelrep{ggtﬁ{cjié R4 fo%tng "i‘l]}dé ?géerrlg{gt\{yér C%Ylg n‘ri’lta V\Be hqlree yi g.cgﬁ}e and lithium iodide
act as rh]lieqhomotemnmlya\t/h@nﬁelszveb'amgh aibnd:d‘nmaomsomlbﬁnh nois ttmse components are
present gﬁ@gn%ﬁg%ﬂ%?ésiqggl BWB%h?t%nﬁfhﬁﬁs? 5 E(E&q\ﬁh ear}(eglgsent simultaneously
(U.S. Pa?"No N 1,59901, 259) . The carbonyl ation reaction of
met hanol "to acetic acid product may be carried out by
"Elampaﬂaonyl@thrheean‘eorh@tﬁdhethm towkdetih dcgl Pﬂdﬂ@falmw ibg carried out by

the liquid se a eou arb
contactipg syt Beigh it oA PR30 Pue ROREPRBPIEN Efscaup cppon monoxide
bubbled e £ Oiqhidl Adefie dche sslnadi rdidtioat Ab¥ishn, com@hitid theOeHod@um catalyst,
ronoter, nethyl acetate, and additional sol uble

methyl jogiHedprogtar, methy aceipiseprng additionnd soliblesiodide salf tam Emperature and
t t roduet
pressure &Jagferﬂ yf}afnélggé ?Q@é%ﬁ%%&?pﬁdﬁa ) Y\]’ﬂf be g&gg}%@f 5%%0(%1128? that it is the
concenttaﬁdnd)é ibdide ion irhehe catadysy systay shanis tdm@brtarﬁ andmostt thatcation associated
not the cati.on anom ated wt di de,

with the Wg{dea@ndat @q Y nSivg) mola Gﬁlec‘érﬁgrpté?q 1og1de thonggrq Hg Hl% cation is not as
Slgnlflc:ﬂﬁta%' ltfre foeétl'lﬁ &AM tSncBRkatfR. (f%hgé?looﬂtﬁfa'%y dpefal$odide salt, or any

effect of the 1odide concentration nsequent |y, any
iodide spi¢toéilny orPadie csaabll,, orguatMmAry paimrdéewlaatma quiteyy emgiaeioc phosphine or

inorganig%tah St 8?“0%%‘33%8:3%1"23%{ the atﬁ? a&s ¥ C &%?r} %g@i e%l’g ?l{f:ylgaction medium to

provide REO¥dsHed 1dvBRST thb foB@. Wheh h¥fiddigd Bdayd 804 bt & dalt, bR€erably it is an
reaction nediumto provide the desired |evel_ of t

iodide spl@if demenppreroft the grevdi epasisingatithy metaly ohderapp d4 and G?oup IIA of the
perxodlcptragfeegsa@t ¥011t1§ i %h Ean%l%%yc (rsl?ejnh pj aftd PRIDE ggléﬂégpby CRC Press,

roup consis G oup
Clevelaﬂd Amd, 2002-03 (83rd edition). In particular, alkali metal 1od1des are useful, with lithium
iodide being preferred. In the low water carbonylation process most useful in this invention, the

additional iodide over and above the organic iodide promoter is present in the catalyst solution at



periodic table as set forth in the Handbook of
Chem stry and Physics published by CRC Press,
w@b@sesandl, Chi o, 2002-03 (83rd edition). In PCT/US2005/006001
particular, alkali nmetal iodides are useful, wth
l'ithium iodide being preferred. In the | ow water
car bonyl ati on process nost @useful in this invention,
the additional iodide over and above the organic
about 2itodbder 70 oI theiBethylegenite isnprtdeart aatBbS).5 26| bbiOBO &kt %, and the
W0, 2005/ 085163, PCT/ US2005/ 006001 6 about 2 to about
lithium ipglidg;is paesppeat ﬁg@lﬁyﬁ topbapi AWt %. a}bgsr@ﬁghum caplysit is presenipat about 200

ool g P g om 5 Le e,

Prpésd n¢action epoperat@e8 fortoartmnplatio? @6 alpart 1 SOPer abvut REGNC., preferably

about 1%% g a?tQI(Op ?#T)a;l"gg g%b%? lmfrg%?i %bgrggﬁjprgg%g&g rtl?esrefa(c)t%r can vary widely
but is ty@[c%fl? BOkY2 Pkt 38 8ndsPh@Be Uhd 20¢kfablyl Q@mﬁ"’y RO4bout 10 atmospheres.

nonoXi de partial pressure in thé reactor can vary
Becauseygpfdbe gpartﬂ@ﬁpreps;lra; y’f) bmrqdyda@gdﬂhegvappraﬁwm@@f the contained liquids, the
her e and refer bou 3 t o_about 10
total realpfRERIEL G RS pREELBHER, B85 Yo AriRpREGH o o¢
fb)typléﬂd‘dﬁ‘dtﬁ)nadﬂﬂ dcbgc vep Qécd&egzsgufean Qked & GeNbaidBgEomoted rhodium
total reactor pressure wll range from

ui ds,
Catalyzea B@@pnsilstl%ofa%f@@n%@o aetip SpiHdy Bowmin kit da| Theggratiosystem includes
c
a czubor1?l([)b.31I gg&%kég&& ié arkﬁi: ?8&# a?%et?ltgﬁyz eg@fgagfsg% %(%}qu ht ends column 14 which
has an acaticheanididd sireaoel whizb ipcbceedsgh (ﬁwtharrpuﬁlfﬁatldn Ah ehsclosed in U.S. Patent
ion systemincludes, a ca tio ctor
No. 5ALERFL RE Pl B cRpriicEalge) b eolde g Magiiso incorporate
additionﬁ’lr@%?§ e PitdreWhi %araﬁ@ﬁ of Beetie %Ei@ar%WQte?'tHﬁs SBVi&RD the need for a
17 which proceeds to further purification.
separatedirgiog eobuni fp agcgmphsit ém Sepmuo@ e, %mnyﬂﬁmnpmtalt &Ql is typically a

stirred v%ﬁr | a bxép e- coité%ﬂft?%e 311 gzg‘léchsm%o treafcng%g ﬁ}qtug%/ go?tﬁgts are maintained

automatffz@ll’jtlﬁtaé Lttt IR Tht6 tHE lréilcﬂiﬁ (ﬂhéﬂ@ta.&f corftiiusu g Vitaldub&d fresh methanol

the need for a_ separate drying colum to acconplish
via streagih P sCa5RTMARPEHE Vfﬁrﬁ&e@ﬁrsbé J@ﬂi witer @a deefdeditg maintain at least a finite
concenujaﬁgél %f‘kx}\%erqH t?‘% %acﬁgn rQ(E c l&)pAt gtogolfﬁﬁbnt ¥R Stream 13 from the
e reac con &nt's ar

base of fladhet a2,netkcyelad omlyl Gﬁdlﬂey aﬁid nﬁth‘yd) rst@tet plasy @ll arldd @ecycled aqueous
wetc s B b e b R L 98 T8 i g cn
or sphttéu&jlhﬁlhem Vs RlatidR s?ﬁ&ﬁ? drd emPRiyRHEAhS AlovidRaRk Iécovermg the crude
finite concentration of water in the reaction ned Ium
acetic aqig glyct te@giclum Q;llt@l}g&t sglotion,imgthyliiadide r maihme iyt acatate e the reactor. In one
asher

prefe1re?t;8{%y5fs g ?%ln'éonsﬁég s oo % éﬂ'ﬂg%é r{f{g ({;'7%?% HR% &uszl&?g carbonylation reactor

just bel A€ €lid Egitdrd tHRRAESLthdfou lil?fﬂlé}ﬁrﬁl\/g,eflﬁlﬁaﬂbbﬁ(iﬁd)ﬁtﬁﬁde through the reacting
decanter of the nethyl iodide acetic acid Iught ends

liquid. dy gassons ﬂvérgecﬁrqamnlsmentq}i &om thet jegRtos e twp¥eni atildup of gaseous by-
productseéfﬂa' Q&b ’fHe 8&’1‘;9&5,{1 Qroff c%g%\ﬁﬁlihoﬂgxﬁg Q& ﬁig& dﬁ@%h&tor pressure.

d and recy |ng cata yst net h
The tempﬂdtlmsbhwe @aabaisecontolidteandethe tcarbonl moomede fiecelf Brineoduced at a rate

.. on xide is continuously introduced
sufficient iy GaaTAip F BamehPHL G Pos T enct o



just below the agitator, thereby thoroughly dispersing

t he carbon nonoxi de through the reacting liquid. A
wW@a®enssEepur ge streamis vented fromthe reactPCT/US2005/006001

prevent buil dup of gaseous by- products and to control

the partial pressure of carbon nonoxide at a given

total reactor pressure. The tenperature of the

reactor is controlled and the carbon nonoxide feed is

LLigtidgadodiedisadrawn baft feom $hef dairfdnghitidnare iAot Mt fakesufficient to maintain

desired total reactor pressure. W 2005/085163

a constapEygvelststn 60é dbmirorugsdyia; e flaghrrct2-il8 the dlashesrthe caighist solution is
Withdra\;vﬁ] Qs Caaf)'cl%gr%le%' do ?lé/ chgétacﬂl E@ﬁt%nﬁ‘g {Hecﬂh%gfun{ gatalyst and the
mai ntalrn a constant level therein and I'S I ntroduce
iodide siloalbhg whthdsdser qubdtiti¢softringhyll ;mstaer, nidieyldadide,ysid water), while the vapor
h (iol utio ihs vv'ht hdrawn gs a hase strei%am red%m' nan.tklly ol
overhead, streqip ofcih TSHEaF SR fHre o RCEHF CSIaPiPdRciapigng it Some methy
iodide, @y dgcetAd, tandl W, VIRsthRES BT eﬂilﬂﬁl;gtth& &Rt ant®inidHng the flasher also
~acetate, nmethyl iodide, and water), while the vapor
containsoigsdiecsd sases daghding t4h gortioasele thec eatban neondrade alpgg with gaseous by-
i i ' 1,0 i $h - t hyl.. _ Lodi
product{8h oF filfle A ARE, SaRarbo di BB TTnRR s PRt F gart of the vapor
overhead 62026 eadisetifeetet B@thehight ¢RI e sphfta@oliant 4l NS,

di ssol ved %ases, i ncl udi ng_a portion of the carbon )
Tirgmotp dep &F dhg light $ndg 8 sBligebsrlupio bt ctapos i 1g@oved via stream 28,

condens%;ihﬁnﬁrec@ﬂdfoog&ﬁ tef"rfg. Cﬁ?éﬁﬁp 2§i %ﬁﬁs cgﬂftfeﬁgab%( ivJatte%{Q?nethyl iodide,

er as part of the vapor ov ead stream 26
methyl dcstathi, peatdldehytle anhdhether crborehdemponsys,ias tverl]l asalameondedsable gases such

From.the top of t Jght ends or splitter colum 14,
as carbol gide Sy Befovddts i Qb Sle ienEEah iy B e 29 on FIC. 1. The
condensSbIE €6HSE atPpREGMIY Rbo1dE 1o BltEBPEFatBe GAHcRNA%o condense and separate the
condensabl e water, nethyl iodide, nethyl acetate,

condensalje sl hydde, amdhyd taheiate canciddnply de eng ofentatbory ogglponggfs, and water

: one ensahl,e gases. su S rbon di,qxi .

o o AR BERE 20 RV E e B8 A7 BB 0 gt s cotmn 14

as reflus bti@aim29in0f prdféaredlemBbEimeOsURRSIANESR 0n3 RAGHBeApErtion of stream 30 is
) preferably cooled to a tenperature suffjicient to

diverted c3n sidp sErcaMd3% apdriatiioeaied KoFrenapreaidelyip and @ikes permanganate
. : : d r Iy

edneind Ky BB, . AGELAUART U 00, 0T S RN g cnds cotnn.

number lo€ ashtngenp ondthais o€ kabweam tBO artsfati reewiver baetdddd¢hyde lmd other PRCs;

| ight end ol u 4 as fl ux re 4.
examplep o8ty BETED B BB Lhs RAEI P Dm0 ohar SRt 6:143.930; and
6,339,178  esdhr aWhi3R id McoPo¥dd BeRShyStelefild B S4B TS help maintain the
processed to renove acetal dehyde and ot her

water bafpacerangantheerogeesl $tll ngotbonpution ¢ 1xdfthe Bslyeihage B@mayrhedpurged from
the syste:r]ﬁli%%tge?at% t%fr%:rlleigne neé%ésgsﬁvtr\é%t%rgb&ggrgrbéi hrtg\tALﬁrrllc?ddrS] to?cﬁelé lr"e%?iiior? %yrstem.
TheMavilgplaset2al o bysien @8dleatifgrovitiend re@¥depldesan®dr 16 is ordinarily

i such nethods are disclosed in U S, Patent Nos.

recirculateds 305 gy geactpry §ut a3slip glreaqs, geagralhhd smalbggnoppt, e.gacky volume %,
ferabBf 1e ¥ thGR abSirt KOCRLRY At GARDBERA HHe hEl S EEdfdked

pretera g:]tel ret y.a o help mai%nt alhn t;ﬁ)grb vva?erfyba anc%llréve t t|%na PRC removal

process #1itethp remeinder stydldd @rtb¢ heactopor réawhiod kysgémt Whisl slighstream of the heavy

phase n%lglagcae tr%gtega%dpv?dtﬁﬂgfg %9 cfogn%rirﬁed with the light phase, stream 30 for further

distillation and extraction of carbonyl impurities.



the systemor treated to renove excess water before
being returned to the reaction system The heavy phase
WQ@1006/08163 eam 28 | eavi ng overhead recei ver decBeit/E5820085006001

is ordinarily recirculated to the reactor, but a slip

stream generally a small amount, e.g., 25 volunme %

preferably |l ess than about 280 vol une % of the heavy

phase may al so be directed to a PRC renoval process

Afdad benrmevbiieexpleiayd|iets hightyh@esiraBlettd mahtaiieatéw @dncentration of

system _ This slip streamof the heavy phase may be
water, fp} Exrmplei Pelpvi %ﬁ@g}fcpyt aiyl prefstbhe anusht l9Wekeln ﬂ@ht:arbonylatlon reaction

f f [

medinm DR oS ooy sy A aBhing 210 (b 5ORrBRReushelps to contol the
amount RCTASA0N6XG06GAEd B Abypasdinean the eadcuusyy thexphiai-gad Shlft reaction.

it s highly.de ble to maintain a |.ow, concentrat
Second,fnd Jagte e SRR Teali Sl GUPB e U a e EaB] ghe amount of
p1op10ni'c'fuéﬁ"d MBI ad B UyRo@Rh DoAY 8L vPfler” EdHebAPRionBAIHEMebOon medium is

| east two reasons: first, maintaining a | ow water

loweredc bﬂwemu thei ‘mpOJthaé@m eoleront 4 linarénses. afbimincrsaseshvamen load results in
unaccepgab?ye lb cfag)rrgg\?e? ?faceegl&ycbcp 1n9o Ccolec&ngegﬁg Cet t%E:) ok%yche lil1ght ends column

14. Th&l@mbim@asﬂ hogtic |0l wBbeth ERNERIHYL abdige tndl &Riebed phis@s causes phase
control the anount  of propionic _acid fornmed as

separatigyy, () gfrieriate, ALendly\ja1iaing o ergadisi PWS? e thee deqaniss, When this

cond1t1oHE(5ycH1[§‘ kR rdfRWeh &biul ¥R Vie (feg'ea Hi%ﬁoéo Qrﬁpat&ﬂ &Pl‘dém}l iodide. The

i ncfeases. This |ncreas vapor d results in

presencel nﬁ&ne pddibbyal megihy] dedidy eigevificdntlycieterierascwith ithd abﬂhtge of column 14 to
decant 16 at the top of th ht nds col um

cleanly Se7arido g 719 ettt S s 4B AeHte e & vpqdig acid product 17, This

frequentgpfgqqﬁesaﬂﬁgt e %ﬁt‘?x‘é%e%%ﬁ %?st@ﬁplieﬁmﬁ’ B8% 8 unie pférlﬁfbbl‘éﬁl &91 be corrected.
eteriorate, eventual y resul ting in a Slng

(For thispteas, ionlytthe lighicehase30, witieh hah relativedn it mnth(vt mqinda,e,, 1s typically used
asreﬂuxt.he efI Fﬁ( to colum 14 includes a high concentration
of* odi de. The presence of this additional

IHB&&W |of it 6l peRntedl PRoBledain tid )éxtlélﬁlelfyflﬁfp%&aﬁ\ﬂ fohmbi@in phase separation in
arate |ight ends

ability of colum 14 to clean
the decapigt dp4 &yes thowgh t@%lsmqwnmﬁ&ffmﬂ% Wrtg?rh"h@’a&?féﬁ@céloa@Pﬂdluons and by
the tendQﬁ (lﬂcllil Zoncﬁlﬁg‘t 0 qﬁ’e‘?fg); XceEa%Qﬁ Elt%atet llﬁgfl Va5t ﬁ@&é L:the light ends

cti of system own unt obl'em can
column, thich cirenhotes (th® rfofmlmtﬁ)n r eas oginglonphysd e ﬂlerghine@ hsee.30Although this

plroblemﬁ%sCbgg\l{1 ?efg;oé@lé ttlo\6/§§ glpclftefgul? ﬁPgolP%ﬁﬁ 1\2 %j %f_’hééﬂ dhe disclosure of which

is incorgoPAt8d B%ﬁﬂg}} ?Qfe@ﬁc‘éb{h%%ldnbds%r@%?s&? PR in | iFRQLE BR8enkRe steps such as
mai nt ai n p ase Separatlon In e decanter 16, even

distilling qhgd@ht ¢ifgls @Vﬁ@eafh@gemv@mmthyhag@ﬂam dyylgnhfecdndwrv@xcmg the temperature
di s.an de
to Wthh %‘ﬁ 1%{% Cc%n Ie%he 85 A8 tcﬁ%g raetlet etn(SerE E@%tdgcarﬂteah V’Jé]&e Ith1rd proposed

solutlonJ @%di:hgl Wat"eh @aﬂch@h& ieRdte lﬁlgﬂltuﬁ’ﬁis ddtineh tBr &¥BEcCthat Mie methyl acetate
formati on of a single phase as nentioned above
concentrafiph &ergHng RElOw 4} wgélﬁnpﬁ@@nbelédlkﬁbfcagﬁga@@amy alpfthe water balance

throughﬁ}ikﬁeﬂéro&é@s LheR i@l &Rt isMdde ., 723, 660, the disclosure of

The present applicants have discovered another effective method of ensuring phase
separation in the light ends overhead decanter 16 without any of the complicated steps proposed in

the U.S. Patent No. 5,723,660 and without significantly altering the water balance in the process. In



IS incorporated herein by reference, the solutions
proposed therein involve expensive steps such as
waele@siosdtbng the |ight ends overhead to renove PEL/§1005/006001

acetate or significantly reducing the tenperature to

whi ch the |ight ends overhead is cooled before it

enters the decanter. The th?rd proposed sol ution,

feedi ng water batchwise into the |light ends colunmm to

simple tﬁmsutf& apphitanth élanetdts;tbveaedaﬂait groeo pheset sephiadionriethé dscanter can be

v B bt ML 0L PELCE 2l SR LLEIAAY i e poess

chemlst1§/ L8 (MRbehtetadtAHd @ffect UIRCRIEREN N ﬁdéﬁio'n%g rzlts%él@idl@ase Specifically, the
di scovered anot her effective neth of ensuring phase

applicansdpare douwhthan Wlmldinggﬁﬂmeéhﬁd sthey e(ﬂhéﬁ)j tagthealight endg overhead, the light

ends col%nglgeegg? an otlﬁg s%rggn}%gs g%%c awgﬁi ]féﬁ Fﬁéss?gogﬁlgﬁéggtthﬁtlﬁ%ld contents of
decanterd6tch bb grévisreddian faralian s single ghase.process. In WO
2005/ 085163 PCT/ US2005/ 006001 = 9 si e_terns,
Impgditioarie Do deyls EBpdscale (th waﬁ%g&M%Hw@mPauble with the process
e
chemlstr 'oRn%%ﬁgel%@&% hlg?\;e? gsedclﬁgﬁl{i%ﬁlg t ?{; ogﬁiienﬁa ng ?%a)sé‘%jrhﬂﬁ it decanter 16
is returned P dia Edribonyilativn feactpr d0e SBME eanisswitly vsailm“ gnal) carbon monoxide under
ounteracts the effect .of acetic acid in pronotin .
carbony g @C bR ST BAFe Aot ac RSP EER & RaVEeR shilpsed in US
Patent NBh§t83 ?Mz@d&@cﬁﬁsedﬂhg“éﬁf%hyl‘ﬁh&? bf b@ﬁ@kohﬁrﬁé&ewittbﬂ MENE Sso useful for
over head, [ight ends colum feed, or another
controlhsg ﬂ@aancamsbcpamé dvaiértin thégrdcespht Fasrearempls!, thmadilifionah sater consumed

in the cafbgﬂpd ﬁ\a oF @sﬁ% ﬁléa%grﬁglge %ﬁlﬁle%rg%épyt tlog)rl]n%) ptjéflzax ﬁﬂ:ﬁp%qu%l{ 88f light phase

30 that fefilths & ﬂJeefethbh tovedresve EAEss waeoNPaddliyl eha/\pﬁeherich of DME in the side
process chem stry. As explained above, the organl

stream 3@@&!@1& phase AQethal BHYrhRrRIOCISPRL® TBIONS doFiAda e As certpin beneficial
effects. l\ﬁosrt% {'ﬁﬁoﬂ? s dded s grnpﬁgyde?aﬁl' 19%0&1%?&{18 fa égne%. Patent Application

reacts w-t % er car bon nonoxi de nge
Nos. 10/G8 b@@)ﬁh(&iﬂ0[7@8(@&@3fﬂdnlnccﬁmnﬂemtl}oh&eWﬁhpmhelm ceffaoat IME is present in

N N M I L RN T —

losses ofcrﬁeﬁ&'l%ﬁld%hﬁﬁg t%eta?deﬁ&&@re‘rﬁcﬁtfapf)roﬁéhrs ar€ QE 1@1@hﬂtl}f‘&duced

accunul ation of watef in the process. or exanp e,
It wél hedippiconatdd that &r a@ecblnw:fbgroc¢s$e$ Fechcay thertpeask gasasfbed above, a

number %rﬂ:%% gga 5 Ia%e réﬁ?c %cﬁggcgrry %;6 p%lﬁggaqt}ont E&?%’] gxe mttﬁg purification area to

the react'i(ﬁﬁ s@im.t CohSER¢at R XORES m&@tlféfaddai Iﬁﬁif‘klheretlh ehp perescerovided that a
in the side stream 32 of ght phase 30 t

hat
sufﬁcwnt guzmmty pEP VBT secaudecs B the hishiends é@%ﬂnéréﬁﬁd@ aﬁlagve the desired offect of
enhancmgeéﬁa?é i e;%?ﬁ%fﬂ ﬁl'efaellrae? o1 F)?%rﬁple,'\@ﬂ]i Fl&ty‘%g W ec?%l i}jla stream 37) into the

I'n nore conmon assi
flasher ol?éhtheiitl 26\l fewalt itlenlightieads dxﬂﬁmﬁam(in@nbb Q@hﬁmy 4x1to the column (via

sream 351 S SREH! ETh BT SULA 050 20 LE MDY LBl ccam 54. 1
is presedtlﬁ sRliEed, ﬁo@vgeela%ﬁ ?éeqﬁﬁyegﬁnfcﬁapmm B8t @Mhe light ends column 14 may
desirabl'e |osses of rmethyl iodide during the

contnbuawtcas;sd\@hydnetheeﬂwalloqglrmctés sobwmn. s Agadlingdntit §s preferred to add DME

directly or 1n311ec%y to the light ends decanter 16 via a stream or series of streams that does not pass

through the light ends column 14. For example, DME may be added directly to light ends overhead



It will be appreciated that in acetic acid processes
such as the process described above, a nunber of
wEe@sesdexst reans are recycled within the puri fPCHUSINS/006001
area or fromthe purification area to the reaction
system Consequently, DVE may be added anywhere in the
process provided that a suf(icient quantity of DME
accurmul ates in the light ends decanter 16 to achieve
stream 2 adeiseaned5ef ﬁéehérnaﬁvelﬁnmaaﬁ'tai@ epitaglemse af ahé Abetaldehyde removal

the ei n. be injected (via stream
technologyyisaiessd i8S AP ABRONOGU I he@ 156 1 haerabd) ShBapRgiplication nos
10/708, 2500 dC Q) 18Uk A £i98d H&Ycul?[%nﬁflﬂ %ﬁl y11foed )}ﬁo‘gu&{‘ 6f fh%l i stream from

(via stream 38). ternatlv e injecte
the acetdldehyde memadviag biisteandstucs tarkine «hcanueeﬂﬁ ox lightremdsrc@dmnl 4. DME could be

IS presently believ e
added 1o, G RpTERE U8 A FHT Gher e A0 BRYE 01 UinPag g, 6.143.950) orto
a streant OREWhdIE tvEth@X GRS Stateld¥hfde fehRviPHRterh @ach it ke return stream contains
columm. Accordingly, it is preferred to add
sufficienyiMEp gnhgpce phoiseseparptionindseanteiyt. ends decanter 16

t: ef, ! 0es.;no

/ h?% 3:8% 1{1\ﬁgﬂh : zfs egé dgsgc BLd e\%ﬁ? r&%?éngg( at% hg ﬁﬁ%%e%l embodiments,
obvious heodifidetbngliané aliteyratians| arg mosﬁbESbjb\tbclisheﬂﬁﬂléMn the art. Thelefore it is
intended%t%?t%%%ﬁ?véﬁﬁgﬂn@&c@zegloﬁlc gggcggiﬁaté‘%ﬁ %{;ﬁrl g@?r?taég%q t%tsthee full extent that they
come wighif Hil Qﬁgé/éhhé IR Rng dfH0 BP{}BQ%uWafeﬁltsotﬁ&@of n Us.

Pat ent 143,9307and 1 n co-pendin S. patent

application nos. 10/708,420 and 10/708. 421, filed

concurrently herewith, all or a portion of the return

streamfrom the acetal dehyde renoval systemreturns

to the decanter 16 or |ight ends colum 14. DME could

be added to such a return streamas well (e.g.,

stream 46 in figure 1 of U S. Patent No. 6,143,930) or

to a stream el sewhere within the acetal dehyde renoval

system such that the return stream contains

sufficient DME to enhance phase separation in decanter

16. Wile the invention has been described with

reference to the preferred enbodi nents, obvious

nodi fications and alterations are possible by those

skilled in the art. Therefore, it is intended that

the invention include all such nodifications and

alterations to the full extent that they cone within

the scope of the followi ng clains or the equivalents

t hereof. WD 2005/ 085163 PCT/ US2005/ 006001 11 WHAT IS

CLAIMED IS: 1. A process for producing acetic acid,

conprising the steps of: (a) reacting carbon nonoxi de

with at | east one reactant selected fromthe group

consi sting of nethanol, nethyl acetate, nethyl

formate, dinethyl ether and m xtures thereof in a

reaction -



medi um conpri sing water, nethyl iodide, and a catal yst
to produce a reaction product conprising acetic acid;
w@ gospgxibor m ng a vapor-liquid separation on sBETUS2005/006001

reacti on product to provide a volatile phase

conprising acetic acid, water, and nethyl iodide and a

| ess vol atile phase conprisilhg said catalyst; (c)

distilling said volatile phase to produce a purified
WHATASa«CLAIRMED Igf oduct and a first overhead conprising

wat er, nmethyl acetate, and nethyl iodide; (d) phase

separating said first overhead to provide a first

i qui | S r ~ | k.qui d
L as e R0ESE TR PiNEL S, Aflodind BEIEs ob
(a) rdacteighydrbert Inemokalet with pt astsene rRaetantesererdd dmehé igv@ip consisting of

et SR SR bl B b S S SO i o reston

mediumaoeRpHiMNg watr Grdthf lodidd) aheiaatdiest db BRId¥E 2 8L Rebn infoduct isi
_added tlggat Ieastﬁ})ne of sgi élalrjlgsacti@?n prgduct,ngg?duc COmPHSg
acetic aqj¢| ati | e phase, said first overhead, or a stream or

col um_associ at. wth.said distillation. 3, A . .
) ERAI TAEP AR, el Alspehl bRBuet rbiayice @ votaile phase
comprisigheetit aciddwedr taadsadthlylfibdigé and¥ &shealdtiledphades QNGRS said catalyst;

accor di n% to daim1l, further conprising the step of

1

©  hdibpengid wlailsirbers Wepoftin apunbsd eeaiseacyt p@ép@rpmdr%ﬁrst overhead
compris@?ﬁg?éﬁgﬁgh%lgﬂgfafé RERS 81 fachaeher ein the di net hyl

is added td a stream asdociated with the
(d rhest a¢mhedtimesaid fivst alvedicep to provAdeps dice Igjubt plotsdicompti®ing water and a

Claim4, wherein the dinethyl ether is added to a
second iggid) phise SOMPERInE BARKHO4EE Hdiehy de removal system 6.
)  DIRMOGRRShACHRE & g &ﬁ'&eg & 4R dhnotMd 8frELtRvelth 8nfdn€P s@faration of the first

renovi ng acet al dehyde conprises extracting the

overheadtsefairdbh yidss ahd seccrddiquidpheseonpri si ng net hyl i odi de,

nd erein a rtion,of the dinmethyl ether.is
Bt ety Freiiog ¢ s Int nS oS fumFpr g added to at least one
of said exdtiGCheduét] i Sadildile BhaskUsLd WrdthovehRa@ st AbERRY 8€colMfn associated
_ .2005/ 085163 PCT/ US2005/ 006001 12 7. A process
with saiddisgHalioly to Claim 1, wherein at |east a portion of
he fhrsSk. . gui (S . . f t e
3ot rd bt MRl cly SOMURIERRh by R0 said frst
overheagor ocess according to Claim1l, wherein the second
l'i qui h [ I [ tjon of the
4. Ieggltgo rq%égq Lﬁsépcgr%? gC tg dC}a?m ’if Olé{llrt?xgr acogq%gris{ng the step of removing
acetaldehyde from at least one of said first and second liquid phases, and wherein the dimethyl ether

is added to a stream associated with the acetaldehyde removal step.

5. A process according to Claim 4, wherein the dimethyl ether is added to a return
stream from an acetaldehyde removal system.

6. A process according to Claim 4, wherein the step of removing acetaldehyde
comprises extracting the acetaldehyde from a mixture comprising methyl iodide, and wherein a
portion of the dimethyl ether is effective to reduce the quantity of methyl iodide extracted from said

mixture with the acetaldehyde.



9. A process according to Claim8, wherein a majority
of the added dinethyl ether is recycled into the
w0 e@snsass nedi umin the second |iquid phase. 1BCT/BS2005/006001
process according to Caim9, wherein at |east sone of
the recycled dinethyl ether 1is converted to acetic
acid in the reaction nmediunl211. In a nethod for phase
separating a m xture conprising acetic acid, nethyl
Acet ahGrocdiBhitordih®@h deaimal) dviwadif fat le@stRImriiste ottt ifir&tliquid phase is
l'iquid _phase conmprising water and nethyl acetate and a
employegeasghig ik guieam phislitidiien ef g velatils Phadedi de, t he
npr oye C [y g f; .
Tt b Povsy R TBld) O RAE! 5 Hel¥l M sGRETLaulEphilE fs recyeled to
provide agpaiat ofithe eeaniiot medivmonpri si ng acetic acid, nethyl
| odide, and water, to provide a purified acetic aci .
o iprogEst rsrinectfilo b S §EmRb R e gy ikt SadiilDaperny ether i
recycleBREDIME rédclibh thedRlA $EHEQBRIASiqieH pRisy! i odi de,
conprising the steps of: distilling the mxture to
H).ovi depregespeeonding td Chomi% wharedn stleast peme pf die reqyetedgdimethyl ether
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phase comprising methyl iodide, comprising the steps of:
distilling the mixture to provide an overhead fraction and said purified acetic acid product;
phase separating the overhead fraction to provide said first and second liquid phases;
refluxing a portion of the first liquid phase in the distillation; and
adding dimethyl ether to the mixture, to the overhead fraction or to the refluxed portion of the first
liquid phase in an amount effective to enhance phase separation of the first and second liquid
phases.

13. The method of Claim 12, wherein the dimethyl ether is added to the overhead
fraction.

14.  The method of Claim 12, wherein the mixture is provided as a volatile phase of a

reaction product of a carbonylation reactor.



