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REMOVAL OF PERVANGANATEREDUCI NG COMPOUNDS FROM
METHANOL CARBONYLATI ON PROCESS STREAM BACKGROUND OF

waBESHOSMENTI ON 1. Field of the I nvention This PCI/ERINDNSTS6

relates to an inproved process for the renoval of
per manganat e reduci ng conpoundsg and al kyl i odides
formed by the carbonyl ation of nethanol in the

I [BEYR
RERESL T PERMARGINATER BRI ERBURDERRBM Mrrmanor
I mproved process CARBONYLATIGNARIO CESS STRE A
precursors of permanganate reduci ng conpounds and

al kyl iodides frominternedi ate streans during the
formation , of acetic acid by said carbonylation

el oyed pr ocessoBACRCRORNECH Mg IRERAIONL TG ' Pne

of t hgeldtihd/ BREMioncOMmercially is the catal yzed
car bonyl ation of met hanol h car hon, nonoxi d

t aughthif HVeRtsn ipates tags MLPI%@P@E@SS SR BT ] pPlanggnate reducing
@dm&ﬂn@&nd ARy1 5863 folined SRIKROH b 1286n GRLRNARE] in the presence of a

onpri ses rhodium either dissolved or otherw se
@@péﬂge@etalr?a@opylatmn&a%yab Maghenreidrdly, B¥s ByipHer fdaesdp an improved

kihg an@bORgh o BculRkO8e Parafah aﬁht@'r@&a ds and
@‘g?%s’ggé‘i reg?&?r%tarelg as exe ntgi}_i)r ul ed by B?nst h%/l i odi (%ng %)ﬁnpoun s

allnddiiagides afrome intermedigisc e@eamfit guringe tliteeafeltma@ﬁn sYfsreatici acid by said

@ﬂ% ?fatlggpﬁ)cgsggs , and the exact nature of the rhodi um
In the active catalyst conplex is

yncerf&mmaﬂ_ﬁ%q(\é@@%d the nature of the halide pr ormter

'S not critica he patentees disclose a very lar
nunbehmots auiendn praplgyrsecepsss forsytheszingticelis agideone o “the most useful

QJn%ﬁ&l:ﬁIHI Qsd{h@ecsat JMQcﬂcarBé{ a(ﬁ%l'llo‘f n?e@lganHls@ftchlaﬁf)011 tnl&ﬁmmde as taught in

reaction Is COI’] cont i nuousl Yy ng car bon
Hish del. d¥o. gREHRP desgrd &0 Pmdxlﬂ o at @ad@qtoﬁp rﬂé’dﬁ uTrhlq earhgmiylaion catalyst

éo?r?pr%gst ﬂlo\é &1} éith 11 §1§§% \)é cﬁ%{%ﬁp FRBEREDNT arlh(%lpp e%tio?lr medium or

rocess he car I on o an a
mppdtﬂd@ntdnenarasoﬂldxgwngamam hhlds@mcmgtamng caia]rylsmomm@ms exemplified by
in t ce_ of.

RS RS, TR RarRlE ok Bl F5 0E B dliafi bR A gppany forms,
NEISthe x40 Ihalbd of ItI&SﬁthiuMoleﬂzgwnlﬁﬁgﬂe a&LVGZﬁtaa@Bcomplex is uncertain.

i_’(%g\glesg 4 %gﬁﬂ{,eo?feté% églpgaﬁc?m% is Eg; ﬁmf%flst'g% Egﬁntef?s dlsclose a very large

Ritier $hQdtadlel prorhetert 2A8st ofWhith$6d @gafc idaatee Mosﬁ@ﬁbﬁl@ and usefully,
acid is produced frommethanol in a reaction nmediu

e rieadtian iy credusied Bycerndpwushreliybhling sitpore mosghde isat nyough a liquid
Bt Imedium in which the catalyst is dissolved.

An improvement in the prior art process for the carbonylation of an alcohol to produce
the carboxylic acid having one carbon atom more than the alcohol in the presence of a rhodium
catalyst is disclosed in commonly assigned U.S. Patent Nos. 5,001,259, issued Mar. 19, 1991;
5,026,908, issued Jun. 25, 1991; and 5,144,068, issued Sep. 1, 1992; and European Patent No.
EP 0161 874 B2, published Jul. 1, 1992. As disclosed therein, acetic acid is produced from
methanol in a reaction medium containing methyl acetate, methyl halide, especially methyl
iodide, and rhodium present in a catalytically effective concentration. These patents disclose that

catalyst stability and the productivity of the carbonylation reactor can be maintained at
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i odi de, and rhodium present in a catalytically
effective concentration. These patents discl ose that

W@ 2108l0§sp9 st abi ity and the productivity of thRCT/US2005/005786

car bonyl ati on reactor can be maintained atsurprisingly
high levels, even at very |ow water concentrations,
i.e. 4 wei ght percent or less, in the reaction nmedi um

des n I ol LGSR © . .
CRFAPDE AR08 5L LBEBGHLES, .4y peont or s i
ﬂl’(aird’abtﬂﬂmhe‘cgum riddspi¢e the geterad mdwstdalpmactia¢ ofngamiairingapproximately 14-15

%I Vﬁ%/ ?rég }é‘léﬁlﬁxgﬁ %Jﬁ Tear 1\)/&21{(]1£d119m gl(l;}lo d\kflﬂﬂ\ ge[t}glyéct:allly %ﬁgétive amount

‘ émﬂ@(ﬁﬁhhraaﬂ IaD]&asQfa firtid icdfcehaton @f matea,m:lspahﬁw& cdsﬂcentfatndh d&iodide ions

cont ent. whi esent  a i O

SREAR B9 B ditiodp o R BER ORergt at BElHF oDl P e cgganic iodide.
BiR) ibdidWidnhs prietdit s diggiedelt batNghipmabeds bang ﬁﬂa&nﬁat Thd Satents teach
teach that the goncent rati on of . .nmet hyl ace}lat e and

thaicHhe goncaptfadion o meftyh Aqeiaig i lﬁQ‘F%\ﬁﬂisé’FesSI S1f BRER{Gs in affecting

fhB 8atk F @ a:BbnydAIIATYhathiiRdN t® brodRichaB@ adi@, @p&ﬁfélliyeat low reactor water
acetic acid, especiall ow reactor wate

Qg@p@@rﬁp@rgt |lﬁhgsmgsﬁlqjgfplédnglbpo&]pqzr\;@pgpsmfdhe methyl acetate and iodide salt,

GRIUGERTakippBRe Aberbh6r BRIV aRE§ b Al RadNDbrb Q-G8 §8h twhen the liquid

one obtains a surprising degree of catalyst stability

rpedion eadtiver contgpBRteyint gpuespaRtions ah lavhes Hoyudd widacti oy that it can
C r“ b |

tqg #“f% c%ﬁh@d g}f‘npwtaf ﬁhﬁg%?%ﬂgrggﬁﬁlbﬁag;gﬁ& ﬁﬂéﬁrﬁmore the reaction

medrpxhyenqgoybd ifipraves t]@ost@lghtyr@ﬁ l]hgnhocblimwatamst i.e. resistance to catalyst
rnDre C e

%F%%lta} o?yesg?m%lﬁr rﬁ% dl{hﬁ n%)r} r&%b&?péte : o?etjg cgc\régsz ;’LPQhese steps,

diatl}ahyxstforpmeqmmotcabf mov@mge(hc abétyc azbut mgudzthenq;sr todgobve from the

a&fs}/q %t e%?od]l%;&dtﬁ éwefbcﬁ{%g es grgl]arl()):;rgg g \}réarlrlltarlllae }1]1eth%1 éeea{ctlon vessel, is a
12%€ihd vﬂﬂﬂ@ﬂasﬂlzlhg nefect on rtedTohivn. OMISt PateaNab.y $,001,269, 5,026,908 and
fﬁr bon nonoxi de whi ctg1 atthe envi ronnment mai ntained in

108 4 hegrn egwaratediby refefeieea g with st abi | i zi ng
ef f eqt hQbek Counl kit Withough 2. IO\P&ia@dﬂtcmN@ﬁylatﬁ)nQQ&egﬁﬂn producing acetic
5,026,908 and 5, 144,068 are _herein i ncorporated b
Jeidt e such by-paduceasrarten P dsa by SpEeR o HPTaPIP R, 2Yigh e amount of

&ﬁérﬁﬁ@ﬂxﬁtﬁ%' ]%Bseﬁf Qéﬁ@l%ﬁy 1D frader Debuits Nig afk6 @ldr&as@L lafld the quality of acetic
reduces suc roducts as carbon di oxi de h dr ogen

agiftisqmResipies rwféerwhén aft¢rapta ASURRdedP TRATPRs? ﬂ}waﬁmof%éate by improving
&Eagy%fsnﬁr Iﬂ&ﬁﬁrﬁl?gl IJeyculoH Add@smsamunts, is also increased,

he qual’ity of acetic acid sometines suffers when
at tenpls LE ilRHRiel el ﬁﬁﬁ%ﬁgf 4cB& RILAYLLLOPWhEL BePYre recirculated
nmprovi ng catal ysts, no ing reaction conditions.
tﬁtv@gle therraangion pagesst Tb@l@iﬂh@@& thq fepse thé pergenganatgdingg of the acetic
I r h :
afczcg u%!a chbé@ﬁ r]:o}x&$%nc§ and dlr%lgdtulgrgtlséh t%%r%gn% I'eyc’c:)fr?l ggrédts ﬁxs used herein, the
Hdeersnd nagbarrazl"elstmtnmledfto tnimn gowpiunds diatl comah wiiehyder dydeeydne functional
g%gl} arlln%)holrjgs 2}[155! % SF bdal){; ! %%Qs% ﬁr?sn‘{glf)a n? SeeAE‘a}éiygzs of Organic
Rdbzmﬁtm,l MSLSSGDB&O (1998}, forMustied éiagmiﬂomon hgtudties ih lamaﬂblomylaion process.

The present invention is directed to reducing and/or removing permanganate reducing

compounds (PRC’s) such as acetaldehyde, acetone, methyl ethyl ketone, butyraldehyde,



10

15

20

25

30

groups, which conpounds may or nmay not possess
unsaturation. See Catalysis of Organic Reaction, 75,

WQReB58819¢ 1998), for further discussion on i NnpRCT/USBE5/005786

in a carbonyl ation process. The present invention is
directed to reducing and/or regoving pernmanganate
r educi ng conpounds (PRCs) such as acet al dehyde,

c%gt{e)t aﬁ%%g%eg% dﬂtl¥yl rcgc%t%}éa eg%iogﬁed 2 fthé’ Rutyraldeléyfdgnagfl éheh lllaeé and the aldol
c@ﬂdienBatﬁmlpyddublﬂ thereak. dﬂkwm‘aeandvdnhen hlsd(badsa:m dedhdstﬂ)naif gadpionic acid.

condensati on products thereof. The present invention
al so Theaddotiy 1mpuinntaﬁsidam1bf:d pbcmej onrhas acéta:ldeh?jhe may react with iodide

FREREPEmARE tody RuliERthn A1 BHRES 8t ShyCPaids ohrgpy igdide, buty!

ibdidé, penoymabiide - lfeaylhﬁdidﬁhﬂﬂyﬂhe fikel i T @Sdesigable to reﬁlb@d alkyl iodides from the
i odi de, odi de, . but 5. i odi.de, .pent i odi d

rHESigh Droghr JEtaa e Sl RSOt Of bOGuapfht o s St product tend

ta! goyson I tBE cslEIgstl Wsemid e pRasdtoR bf PR Uettald e BRUSEhRY &bst commonly
smal | anmounts of these Inpurities in the acetic acid

PP Baeft fromet§iic a°ifoi Benpreiat Eapaiopsie tysettsq Airgetd to removal of alkyl
19&19&‘1% I ficRbr ¥ Bydlkﬁqgﬁlﬁé %omb&l‘rﬁd?r QQUGHINEBS be&AMTRIALY impurities
produced from acétic acid present invention is
oFiginsteayidihacgialdebydeglittipa p@mva}bmfwea#okrymweo@u rgduge therpcetaldehyde and
a@éﬁhﬂﬁ%h@ﬁwﬁgnﬁ% ackyl 1 odide compounds. Accordingly,

c

ause nmany |npur|t|es 10 originate with

acet gl dehyiges wdchni &tctesato REmBRY Mnﬁﬁ%h@scfn'ci‘ﬁﬁe tQatlf ?;mﬁé/ Gcdc acid product
reduce the acetal dehyde and all ey]i odi de con
viileoxidierre goneCyates mdtmal, actaaiericaibes adnasesnghibe hke Which treatment
nilmaﬂ?ﬁ%%o% i Zbg r%glanég% hétﬁ%ét{ﬂgu&rp@f tﬂi %eln? 2B ’flheolrngg l{%mal purification
tla@turianamedlw:aar kbroies oladistbgionsapfdthe heallplrcbwct whischmown, for example, from
I} $e]?ahée¥1% 2%:0659%3 ch 1 %@é n\% caqg?n%l? {Tgﬁau@%? %VI arrnrl)frgaglgc: étllrelar%t L:y treating the
otgagat mEdatns i wigtolau eaxr_nae $empeamdo§ucﬂ| ot h)fdh(adylaﬁﬂﬁe o»fzhxtlh @eacts with the
PR BRGS0 M BTRY R 4 PR B s v
ptddasy frogame Cxihd &atﬁﬁonbyroﬁﬁc&ﬁt |Htgvetvhe tig @cahmcﬁlastrwﬁleﬁt of the final
W th am ne_ conpound Syl hydr ox m ne,
it f@ﬂﬂm% 3 fh& PEAGPSoRA &tﬂ ﬁ%@ frsz(t?@?%ﬁlaﬁ?lﬂggoduct can result in
afl@tibonagpliiedbeitd foladd. on to separate the purified

organi c product fromthe oxime reaction products.

Howe wile it 18 ofhid {oi bt adefi€ adidBhtel @ilvell RS, thé-28etic acid product
product adds cost to the process, and distillation of

forped bye Hieelgwakuen bRy Itiph FERfels SihPyiicaliqn frpatment described above
f@gﬁ’énﬂg 0 Rhink FEEH&‘JVBAte&eﬁQféhP ngtﬁlolre%@t toV\tHel Sedn‘%m a%ate time due to the
ossible to obtain acetic aCIdO rel atlvey h
pmﬁencwf smplbprapestipns o aesifupl gtpueitiest Gived suiflcmbpelmanganate time is an
11&1? ta‘P@&ﬁﬁm PR bakch AR fQ:'i §l§ct ‘ﬂ{hgt R itd bE &litaBMR for many uses, the
eat nent escrlbe above quent y remains sonem%
peksrice icg nmpuvitich thaé slperedse pormanganater ira rarkatcgiondbire Nmeeowgr, it is not
CEJ}]%H]%CEI?? & g&]@gergifalﬁ F%Llﬂe% 9&919&% Ingﬁﬁe Lfaanthﬁ S oqfl\!ﬁése 1m%ur1tles from the
uri es. I'nce a surficlent pernmanganate
acetlc acid by distillation because some of the impurities have boiling pomts close to that of the

acetic acid product.
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I mportant commercial test, which the acid product nust
neet to be suitable for nmany uses, the presence of

WO panstehes t hat decrease pernanganate time i SPCT/US2005/005786

obj ecti onabl e. Mdreover, it is not economcally or
commercially feasible to removg mnute quantities of

t hese irrpurities fromthe acetic acid by distillation

beca of a [ -
cl Oslét?? CC?I%F b(g%f: gc% :ugeﬁ%@’ éép%n&%%!ﬂzl:s{]g aBR Bgtﬁ?c}?u%f removing
ann@s elsqmreteam the &anbdmmtlohypre@mwnh@aIclogrtamuabhg the final product or

ods of renov re int
BSOS N Bse DS 8. S oS FecbbrdRE tprefp by reference,
cﬂﬁdlkdsld@h 10&thadl ddrmgaruﬂmﬁgﬁﬁﬂﬁglypmﬁyte&et;dhﬁd b[?&tdgntlng\lthe acetaldehyde
756, 836, i ncorporate rei reference
FETHEE PR LR BURY r O BBt 5 T8 hfed iy B§htaining the

Aialiehydedcdnbént@aet Béld@hﬁdethféﬂ[w& 413 ﬁﬁbd)s@i&ldi)fo §upBress the formatwn of
reaction solution bel ow 1500 % Is stated that

irpuAtie wichdhatmee aeet gy dhyilldhe srige ﬁf%ﬂgﬂ%mﬁ@r%w Ph%l high purity
dBeshel d, it is possible to suppress the formation of

i mpurities such that one need only distill the crude
acet igyr@fehdl PREANASL Eptoamo bkaipm, bgthea anll yz A09% Id;scﬁfgésothat carbonyl
European Patent No. EP 0 487 284 publ i’ shed Ap

ippurifegeseq 8 dhegsetic ackhprodust %ﬁ?l”y |°ﬁ%§¥“‘|l at¢ @sthw@s@w from the light

énﬂs E&@mﬂcgédo?dlﬁ'gl& P hg&i WGds (Qﬁﬁl%{ Seifeal FEEMI APl Bnine compound
the overhead fromthe |ight ends colum. Accordingl

(surd dsihyAtoxplagned oYhichreesievile g daonylegmpaundgs to foam oxime derivatives
t\%ﬁ‘t (%ﬁt %gsgg a%&g&j ﬁ(c?ryﬁlla r@ﬁalﬁlé o%,(rﬁkﬁmo ﬁl)stﬂlmg Cll%SIh %C}nsan aceluc acid

onyl conpoun OXI me derivatilves

nrbditct with ithprossipmrmamgdndie wne-t he renmmi ni ng over head by
distillation, resulting in an acetic acid product with
i mpr direpepre Mateny Apatication Mo, HRIQ 6Dee? AataehtU.S. Patent No. 5,625,095,

. i i 6 Y

O e
\ahipit mce:ssﬂdahydqocromcmmm ¢fi49B ppmrartless acmeinmingd irdthie meactor by using a
s[u;;lengr gaée cﬁs 1{1}% e CPO%%S% Pttorl%}nlﬁ)ge? naget%lﬁgflx rc}lg lpnbu eamsessusggested for
pibdetslm@toagﬁovb ﬁetaldehj‘zdedﬁlclmi‘eod@ls ph@Be ceitividg primarily water, acetic acid

acget al Streans su estedf

Pt SS fpars G s rpapty RHSL BR et ggyate and acetic

eﬁfd Ny logéfh&ﬂt @tEearrﬁG:Sﬁthﬁ:‘un@CpﬁinﬂlﬂSﬂ IﬁEdh%Iy hod&ﬁghlgi enetiagy] hacletate or a
eav ase contai ni ng prlmarl i odi de, net

rgdpstiptias éﬁﬁ%ﬁ%@é@% by, Eqrpbining ﬂ%:?vlé%’ﬁ é%fii %aw E8#F ¢ IRES rﬁf@f?@ces do not

iBedtfRwhicl o%%@skreéxﬁ%dﬁ&s@@ cherpRdaldd cor6@tBhi & ofAbetBdehyde.

recircul ating stream fornmed by conbining the |ight "and

heavyprfesese: WesR USl aeRiaes 525008 aise @icioky madgehhed of reaction

t hese streans tgossesses the great est concentration of
caeditignsdierpatol e fermglon ghgce Ehwéf i, the rgagiopntAlRgugh it is stated that

Bl n%?gby%Jrécﬁlcg' A& %&o@ﬁ@%ﬁ&rﬁ—etﬁfdcmﬁﬁﬁﬁﬁbm& and alkyl iodides is
reduced by controlling the formation of acetaldehyde, it is also pointed out that management of
reaction conditions as proposed increases the formation of propionic acid, an undesirable by-

product.

More recently, it has been disclosed in commonly assigned U.S. Patent Nos. 6,143,930

and 6,339,171 that it is possible to significantly reduce the undesirable impurities in the acetic
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conditions to control the formation of acetal dehyde in
the reactor. Although it is stated that formation of

wheopogmart s such as crot onal dehyde, PCT/US2005/005786

2- et hyl crot onal dehyde, and al kyl iodides is reduced by
controlling the formation of agetal dehyde, it is also
poi nted out that managenent of reaction conditions as

RILBESE e B Sl 3 hidR-lt pa&f}cgg%ﬁq BE B0 BUE AT ovdiflead. These

Hiencl distde b puitiicaionpycess & gneldthe)light fﬁd!t everheid ss. distilled twice, in each
6, 143, 930 and 339,171 t I S _possi.b Lo

&Y Wifqgcgﬁtqcﬁta’%@&m& e %’8 Cﬂﬁ%degeln%ra‘[r)lfgea | PRt # 1?4% rih, residyum to the
18 &Ry Cl&l@iadet@lﬁelﬁldleincb)ﬂmﬁﬁﬁté o mtnagtesa with| v dterstb agﬁove the majorlty of the
purification, on th ol.umm overh

BROURRE dos IS FURF 1 R0 o5 190Es SRR Kopaaton in th
hifght @Rds agEbeasl thé relickli | Uex Rawin€ eVosi 16,1880B0 a8 €5,339,171 are
taking the acetal dehyde overhead and returning a
inesEpyRied bapigdy rplelRnfcesi duum to the reactor. The

acet al dehyde-rich distillate is extracted w_th water

to rdKee tenaborg;dsporibyd giroqeprss w¥t At Hcressigy in removing carbonyl

ipaReSatom ltl‘r:éaéékﬂ'&ﬂ%rl@u&i 8Riefd FRANGS the nRWEparBERRIITE W&ﬁdehyde levels
concentratlon in the raffinate that is reﬁycled to the
3

and gemepn gangtegimppioblems o e figaljagstionid pREuc, FBler improygrents can still

Ber}ﬁﬁep ﬁﬁ’% LTl D rd}Yairs&f REGRE GiterMhtve SrdcB&es to improve the efficiency
above- escr d processes have been successful in

of epsalileiryde eemtsyaly IThe prpent invension poiidehenesaeindisyative intion.
system and for the nost part controlling acetal dehyde
| evel s and pernanganate tine problens in the fina

acetic acid produciy ifﬁﬁ@Ngﬂﬁgﬁ?bran still be

made. Accordingly, t ere renalns a nee

al t edmané \aaaeptn tieepsest inyentiop rrowvades reprofdst dpreproguopfg acetic acid that
1cu5wt qh m%? vaI The present invention provides

BALIR Tl iae KA Ve sol uton. SUMARY OF THE

I NVEKE)I Ehkcting wetharad put tarbdnhioxideeimenduitaly esatfi@nmedium that includes a

‘f 8[ gﬁ a roce&g for producing acetic acid that

PRPLYEL OR3P 6% ng steps: (a) reacting met hanol

and gegr b@p’hrzdi'ng)thd @radticts of thetredekien nre@atdommldmdﬁmumphhmtthat contains
includes a ca st an d an organi c i odide

B, PHATE RIS, S GG PR PSS <P 5riomnd (PRO), and a less

Wopliidd pHage ddheeiied thebasgsthi@bceaORi@i Ns acetic acid,
organi c jodide, and_at |east one ernanggnate r educi

con'pé@n glsgﬂpgg:)the vlfile prodect phase 4¢ yield DAY ted pypdust ixﬂdnzbflrst overhead
th'ﬂ%oﬁ@ﬁ@!)@ﬁlc ?d’lﬁjdea@ﬁt%f Geedie 'a@id a(n@),lm@hé‘téd hbthit he

vol atile product phase tojy purified product and
a fiér disiiling élélfa%tt?aﬁm%%ﬂ ath%@rsb%@&]ilﬁﬂé tp Befdaes, 2 RRE enriched second
AL/LiL acid, and unreacted nethanol;

(e) extracting the second overhead with water and separating therefrom an aqueous
extract containing concentrated PRC's for disposal; and

(f) distilling at least a portion of the extracted second overhead together with the first
overhead portion.

Preferably, another portion of the extracted second overhead is recycled to the reactor.

In another aspect, the present invention provides an improved method for separating a

mixture containing water, acetic acid, methyl iodide, methyl acetate, methanol, at least one Ca.j2
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(d) distilling at |least a portion of the first
overhead to produce a PRC enriched second over head;

w@ edosestepact i ng the second overhead w th wat er P@ntS2005/005786

separating therefrom an aqueous extract containing
concentrated PRCs for disposal g and (f) distilling at
| east a portion of the extracted second overhead

f )
LRATRIBE ol flece e e hng R RS Qb O Ol i Ifroved mettod
melcuskal tb@fotﬂthrlg@tQPea(@I <dist1111mg1tha mokthesrto é@ped’RC ehiéched overhead stream;

@)@e %thﬁ r%(? rﬁﬂd’ Igl’llri)c ov r eacf] strene;%r Ytﬁ Fﬁ)cfj S%{)élra&ng therefrom an

a'm xture con Wat'er, " 4ce
z[rptedsmsl strbaml caeaining hhighst anePRCeandr(el dtwtﬂbxhg atdtast 2 patio®bLthe extracted
east one permanganat e

lr%(aﬁ%r?‘z:]i‘gé{ff‘ééf}g%ﬂg%e?'% the g f’Fpr oved met hod i ncl udes

t he f.ol ste emxtur
For m13 SBRe Uit FREG et PR B EE T R lppd for reduction
atdatbr PR@Giar |o«fh@ﬁmat«@nhteaehusmgeamwuhhs WBRETs) amdi Cy12 alkyl iodide

ara therefr st ream cont.ai nj n

R A O R R St S R p——
@&th&h %e&ﬁétﬁa’iﬁ)l R@aBREy188d inchesktion alebRar:chRgfideEatidthand an organic
the m xture. In still another aspect, the present

ipdigesn the oRfosficty PR 3 ?W@Qéﬁaﬁﬁ‘é‘@ﬁ% S?%Faterdealﬁ%t(ilbﬁ volatile phase

QR hemeiRld g%dmra;@mg@n&&@e- MR CANOACRIR MBIRC, and (2) a less
(PRCs) and C2- al kyl i odi de co ounds formed in the

Ot pAsa eosHNIDE ﬂit?e@qﬁaé%l the golatile pengds distillegcleryield gqiueified product
4o oL 138t SVERLRY 8shtdTRhE Sfbanic NS B WARR qceﬁc?ac?cﬁ Ay Pgbat"ﬁl@ improvement

In a reaction nedi um cont ai ni n a cat al yst
inelydasithe btomti dfele) dibidlipg Bastsoverheachi form bdim enriahpd second overhead

sru%ﬁﬁt klﬂ nexﬁﬁceu éetﬂgrsétto% (WQI gac( Heaﬂj Wha\;/étér g@@e%%atl{l% therefrom an

cont ar ni ng acetic acl uct, organic 10
agnebuatstrbama sontginipg PRC's; aindl (()@lstdllﬂ&$§easoha>brtioa ghbs extracted second

ﬁgﬁltegc} og%ﬁ’?rtwh% tﬁa%r% YslieaiNe volatile phase is

a puritied product and a first

over Ii\?a éx%%ﬁ&;ap f&gedoérg&%Lrﬁeﬂt ng. 91% inv n& & %et%tong og?rhead or PRC

aci d, ovenent i nclu Phe” &
e@@he«il ®kethehd ncgltilim%diﬂneﬂs/ﬂ ethee ichaaambwmt feﬁecmva tE’Eﬁluoe the solubility of

enri.ched second overhe stream (b) extracting the
r%%@’gﬁ%fﬁ%\fg AP PEL %fetaﬁl wat er and separating

t herefrom an agueous stream contai ning PRCs; and (c)
distilling at | east a portion of the extracted second

over head toget hﬁlIEWDESGIﬁET&IUI\SOFa\EEf DRAOVINGS

particul arly preferred enbodi ment of .the [ nventi

the & i(g o%’&lug%‘?sﬁ RIS ATRERECE A ¢ %Fe%\lﬂe ﬁegﬁte@é}ﬁ‘i ér%%% 171, for the
r8in R BY barinfBimpufitié fraan RiterRbfige str¥en bOthé 8AYES/14t18 process for the

solubility of nmethyl iodide in the agueous ext ract
pEedustion of acetic acid by a’carbonylation reaction.

FIG. 2 illustrates a preferred embodiment of the present invention.

While the invention is susceptible to various modifications and alternative forms,
specific embodiments have been shown by way of example in the drawings and will be
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
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BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 illustrates
the prior art process, as disclosed in U S. Patent No.

W@ 283087699, for the renoval of carbonyl inpurikCEESINDMS786

an internedi ate stream of the carbonyl ati on process

for the production of acetic agid by a carbonylation
reaction. FIG 2 illustrates a preferred enbodi nent of
r%glcﬁﬁge{t%ﬁg rclsémklﬁ&ﬁpEﬁcpgltem%%sefaflﬂg \4/1{1]1Yne{1]1¥5| 9(216 of the Ventlon as defined
suscepltl I rious nodif i'ons. and At v
Hyahersppesirelaidime enbodi nents have been shovvn by way of

exanple in the drawi ngs and will be described in

detail herein. It should be understood, however, that

the inventi QIESiCﬂlIl?ﬂ!‘IONrOEIIdEﬂSTRAKHVEiEMBe@IMENTSE

particul ar. for c osed. Rat her n.is i
ot ettt uEIe SRt P etion drdesctin bapands B jafrest of clarity,
ok bR FdaddréV@Snfaoubi 1ﬁ@lemehlet16n hid QleS€iBREInQhis bHRiflcAN@N Tk Yl of course
as defined by the appended clai ns. DESCRI PTI ON OF

ber 1pprepeiatet EAENBOBISMERIEO RN, s¢fr 4BY vEICR niel nebadigent, numerous

Bﬁi%ﬂeﬂiﬁﬁﬂﬁ%&@lfﬁr&cﬁ@ﬁsﬁﬁm:ﬂ% ik @chldde iRQIel bR € Shecic goals, such
arity, not all features of an actual inplenentation

ag rcompliance | Whgsyist§me ilatedsand dupinesseelafad constrpjnis) which gl rvgey from one
iRB1ARREAG6H A gfbidratvb@oteReir 3N @e%ﬂﬁ@ﬁte@fthﬁ Wicrb Y Qﬁvelopment effort

actual enbodi ment, numerous 1 npl enent ati on-speci f
rolighi b eprsplangnd Haerpapranting, Ashievid neverthitose bo pefpgﬁne undertakmg for

tgﬁg%gmd&agyam tﬁy&bh@mﬁqeypén%M%m%ﬂo%f emrel at ed

USi NEss-T el at ed COMStT ai nts, _ vary from
one ilip| emdinatoni pracasp oArtbe Ipegsent Mbyentiveris us¢fulnin hnyherocess used to

%ﬁ:ﬁ%ﬁg&aﬁaﬁgaﬁ?% SaHS&leracﬂﬁé{n%}%a‘E@'i%e G‘é ofhf Uy ?%QIF&}E}? jestate, methyl

consumn never
farmansu to'r denaind etht ko mgtié a¢1d fithths @rersénce |oﬁ| ] n?aasqp BItI inktal ¢atalyst such as

havugi t he tne&ttof 1 Plsco h's[e hodi
ot g (0 G mBRE A e bl e ) RERR! iy 4O water modiun-
caaBfized czuljblﬁlhyiop bbmedsnoll sestetio acﬁdiﬁsb@l&)ﬂpﬁﬁ@i iﬁﬁlr.lsamént (N 5,001,259.
not er. c ? nyl at abl e {%act nt such % .
GBIl inS ot Copigppast af (e A sV AT sTRHEVRY 1 be pretsnt fn the form of

a8doetlihdtioh REmPHEE A GRodm avn@r Dbfodéh| domipBhiet pfofdlgyftleast one of the
such as rhodium and an i odide pronoter. A particularly

ligards af syingoaigafign RPNy It A e qoREdaaEPY glegodium and halogen,

iCRLAGME]&el At S4rb R hLBANGe doBrde@ls! witAb&uRS The rhodlum component of
exenplified in U S.. Patent No. 5,001, 259. General

theneatalys 4V B8HHe PENided Oy inteodueing Inje theggastienrons rhogl ium in the form
o? %ddﬁl\ﬁ? Hle{a@ rfi’&iuﬂﬁ Sk @ECH 43 tﬂeb@mfié%r ﬁpe%tes 6\0&19(95 gt'c n @} btgl&“ncgordination

ompound rhodiumw th a hal ogen component provi
campbleulspfdlnémmﬁartdrtbellkegands of such coordination

COTPINP Sou b TR ORISR HIBATY o e
compmmdrmtrwsmmg tu organid ihakde. Thes, alkgﬂd iaxyin and yposkieuwdd adfyl or aryl halides
can be used. Preferably, the halide promoter is present in the form of an alky] halide in which the
alkyl radical corresponds to the alkyl radical of the feed alcohol, which is carbonylated. Thus, in
the carbonylation of methanol to acetic acid, the halide promoter will contain methyl halide, and
more preferably methyl iodide.

The liquid reaction medium employed may include any solvent compatible with the

catalyst system and may include pure alcohols, or mixtures of the alcohol feedstock and/or the
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the catal yst system may be provided by introducing
into the reaction zone rhodiumin the form of rhodi um

woreaoahg7ephodi um salts such as the oxi des, acetBEBES2005/005786

i odi des, etc., or other coordination conmpounds of
rhodium and the |ike. The hal ggen-pronoting conponent
of the catalyst system consists of a hal ogen conpound
onpr i si ng;.an |
ot Tt B A S s o Bhl e Blptheca3Bnt and tguia
Ricgibe frebiuyn fok ﬁﬁ lbwalviatbe cqrb@rytattlen piosespiethe nztrbmxyht had pmdnet. Thus, in

ide.in
B rphadlaiia of el i aedt iRy Tiioa oy BRlE et acidor
whi chwaisr Babh@itgd af e rea'a':'ﬁlm.tSmedhﬁlthme a@c&ihbﬁimyih@islvm’hl lﬁbﬁow that which
nmet hanol to acetic acid, the_ halide fgquormt er wl

k@éﬁﬁlgfqﬁorﬁé{em thoyelit; ;Hg:tm%mfar ?f‘.&l}eglnér%lf %lreipc%} ﬁa)tﬂs It has previously

Heosl il ht e ih irfiddinehn cRaEEddosarbongiatbh eeqetionsesk thYtype set forth in this
i nclu @f}/ sol vent con‘gatl ble wwth the cataly

lgy@f@m% diti of ke greris arbenedictab ridec “P‘B‘rth?rfe)@%ﬂné%teép S. Patent No.
e i) ﬁbp el mbaedahRekal @E&Atﬁfns hhed emtd: e@hceﬁfd_!?ﬁwéﬂ o least about 14 wt

acid and/or esters of these two conpounds

Pr dbeqrdiaglys ¢ 15 eavite anEXnergdithpt reastion srfeneihstaniialr equpkto and above
1%&‘6(0%9%8‘4 HEARRORY &lch ARAAEREST Syaket cBﬁL%nt?'ﬁfoQ%lY bi Ech?&/b&j with water
product . QI'hus in the carbonyl ati on of nethanol

Rueniraticans ibelowt Hevidh efidbasrled as ghopbpi wt§e.acet i ¢ aci d.

WAt en, [ . .
v BB DR AY Db RS-0 IRLUDBML e e i
doecmjmg ho umprepnnamtwentajn, ﬂwrdemcehﬂ euiting 18igh farecwlﬁznned even at low water
croﬂ%e& rI tﬁg{l‘lg rg?/ By 1cSIudn(1jg 1(1:1213 e@?}dn)r{ éngsc Ip%cr?giltjeg%}lt t a%%lltloﬂal iodide ion
wleth fs @ erand mbtb\h:I the iotiMde M{hlohns predeat aobohataﬂ;csnpmmowatwh as methyl iodide
§3FS el el g %%% (B8 BB i o
RRRT Gtfeavs. Tt Uas @Eeﬂ/\lﬁiuﬁdi tigd Bt Ioat watss c@fcer&taubﬁsasﬁethyl acetate and
about, 14 wt % Accordi ngl It e unexpecte

I S .Qui
lithigm ipdide FiaAs | tﬁtpé%m%t%%g’n‘f’]i‘e&l e “‘é%}ﬁiﬂght%n%ﬁ%a%é% cach of these

JoRR6hdnBNart Fr&entoPtahAeEL Wokndtisr! Ghhibhed Wvﬂeﬁ\bﬁﬁlsofoliles)éﬁdoﬁfponents are
concentration can be achieved with wa

reoerernilinray Gkt SareruNowd Gl dad- 5&6 PW@@U% gl fithiymyiodide used in
M reXPtion @GR g%%eﬂré&&%ﬁylﬁ%ﬂ@ﬁ&ioﬁtsyﬁé}n @J%@%ﬁl to be quite high

most useful to manufacture acetic acid accord g
as fremppied evith Whaidiitle pior arhibeigds deadiag vadicthe gse p%h isle gplgs in reaction

?%&tﬂ%} Bf-‘ﬁ’use%?ﬁ“ ‘Tﬂé algsgw(tev@)'ﬁ@er 15 @RCENb AL io‘ﬁrbgng%t 1's [1]18{ é‘ﬁhlﬂgtlon on the

e reacti on nedi um net acetate an
vackdinessar dlie presdintdeventon. whi ch is over and above the

i odi pr t a| h as.

ot hylre P A PSRN o BBl Pl NAL B MIPREL iy §0 chiticd out by
dootctieg theomslhmol rfeedawhlchds de tlseahqmd \phaida, Mmmrgaslemuis @dibde monoxide
bej.n refer | nd t at un

RGbIey e i pistic MR ORGP rleRin S ipg, Y rhodium catatyst,
1h@ﬁijlded1aetp1@ﬁotératn&:t}m mite,r &doxddwdwhlemﬁtﬁé addideedayt, Bi gdnditions of

concentratj ons of ea%P
temperature and pressure suitable

foun t?‘le carbonylation product. It will be generally
recognized that it is the concentration of iodide ion in the catalyst system that is important and
not the cation associated with the iodide, and that at a given molar concentration of iodide the

nature of the cation is not as significant as the effect of the iodide concentration. Any metal
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conponents are present and that the pronotion is
hi gher when both of these conponents are present

waeombgmmeously (U. S, Patent No. 5,001, 259). TPET/US2005/005786

concentration of lithiumiodide used in the reaction

medi um of the preferred carbonygl ati on reaction system

is believed to be quite high as conpared w th what

Lk ly alhiig tdr -

i RS 55BN, MY BB Uit o s

eazhm@ bmp@sldmrmcca‘nnwrgam@ natmh caobl ehed provided hag tite sak inofficently soluble
mtation an_t ness ent

I-]?-ﬁlée rggctlk())n m %gltm g) nprP eac ‘ oﬁsugfl (l)efve]{ alr]f’g {og%g n%\/'(l‘:le ! 8 1%ciéc?e dlS added as a

péalciatt] pmﬁyabbﬁu danr icdillecult oby neorberof thagrdupeconsisttgrodlthe metals of

B 5 S Bl g o SRS ST Pl AR oot hemisiey and

BEkieiubligas by ORATBEEY lDldRJ@Iraﬁcathld] qoTHhes (f’rmdedimn) In particular, alkali

cat al d ter and )
TR ’zS‘ﬁSaf“es‘lﬁF%‘Ll“é‘q} Eg‘f"é‘g tbem&tprﬁ%ﬁg‘!" tIM % Watef carbonylation
Pr8RPE MBS UsEfuB ROt BSSHIOR, 15 hddiRal {odide WvBR ii€above the organic iodide
car bonyl ati on product. It will be enerallg recogni zed

REPRBIET o rescRa thio rREaHt ST U Qi Abq 2tt@bout 20 wt %, the
héahl Y&hte YHEEM hhatouh® of ABRrbaRto. ARGLB&I30t W Caldl B ithium iodide
associ ated wth the iodide, and that at a given nolar

ie grrseritip amors of fiostpksat fe ahet 20eviofe. The reaiyr atplyst is present in
Bunfr ﬁjoﬁﬁrb!bgﬁtcﬁﬁ tto Asdul it%o Elftseﬁ‘e'i nﬁ’l‘iloﬁ ﬂ):i)rﬂ)Od' de

concentrati on. nmet al |o I de salt, any i odide

sal t polcalnsca@rogaﬁqmer@mqsmr cmbomﬁtoerwélrkﬁ epripyimatslic ASO to about
Ade@ ﬁ%@?ﬁg{ faud e%f‘g[ hathJ%ﬁ%é’d‘{o”a%oQJ 220‘%?{0 g ;ﬁgﬁefré’c[‘range. The

can be 'use e salt Is su

 carbonlmamokide pirdalmeesstre axnthmmpmncatnwagr widelyebut heyldeféliyraédut 2 to about

i&#zg?spg%[s% agd lrnregeraga? abou%? tQ elay%u{ ﬂflat o8 Iheles %jeg%}sg §f e partial pressure

an 1o e ‘sal
dgfeylesduals etnhehcg Vapop peRnsé sf tth:oﬁ)fEunbcﬂ] ¢iqiiiEs, ahe toadl rBactor pressure will
pio%ﬁ)lA angsch§1§4HA of ﬁhe periodic table as set
pgedem $PoRh B R RtEE SR SP ERemi st ry and Physi cs”
publ iashertalngadtde abd @ssic aad&v@vaiydystailtm isl 828 -f6’16thé §i de-promoted
edition), In partjcular, net al . .i.odi des

1h%cawa|ca awz%caﬂ?wlauﬁﬁl %aaeﬂilén% é‘? AR Peids phayn lnanIFhé and includes a

1@ M@Eeecral%ﬁ% QQ&WJeﬁétbloﬂasﬂi&o §ﬁ§z§m€ﬂi§ﬁ 104i3€ hédkic latid 1iBhiSends column 14
i ' nvention ditional iodide over and above the

Vgt g}vahﬁS@nuas%ﬂCoPéldpﬁlWém T svipsherresneds t frker patifigajion. The reactor and
f?d@llléﬂtaleoﬁbt sHo\@rfrﬁll*'l"j‘lt(}S 10ﬁ"hésE Qe &Qgﬁ'éred? stﬁﬂaﬁp%ﬁpn@n Wow %ell known in

the o net hy acetate iIs Eresent I n anount s from
theheruponylagon grogergrt. 3be parbonylasiag reapier isi twmp@lhn fmban @letiriesl vessel or a

b?ﬁﬁ% Q@uadrp rA0RH n\{/ﬁhlg fwlﬁglp 'Eﬂeaxkégé{fn]g ﬁlc%ﬂ?d %P gfﬁtn 2(9) %tso/ﬂre maintained
er um cat'a I'S present nmount s gf fn

agtooaticiyOatt © camm: 19@0 Olngya thiiss repespr thiekd mncc(nppm)usly 1ntroduced fresh
T | at i | .
l%éfﬁ’dg&gr %r)éc?rﬁ)‘gl%)}lcﬁpd ﬁ%ﬁg@geg t%s éﬁ%@ﬁ@% '&%&%m %Liéa% a¥indtb concentration
of evaee ria tther &actmngae@ﬁmaboyxﬂedl@fhlyso sl ividxant flalﬁ(lﬁ‘e lﬁleéhag bishea recycled

referr.ed r nge. , The s carbon nnno
BGSHHEE o Pt et bR LT P B0 RGER afiic acid phase from an
ovyhegiatetaivertpuinte? dfah@b@ihly] iodide acetic acid light ends or splitter column 14.

Distillation systems are employed that provide means for recovering the crude acetic acid and

recycling catalyst solution, methyl iodide, and methyl acetate to the reactor. In a preferred
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30 atnospheres, and preferably, about 3 to about 10
at nospheres. Because of the partial pressure of

whygeosngert s and t he vapor pressure of the conP@i/nsm05/005786

liquids, the total reactor pressure will range from
about 15 to about 40 atnosphergg. A typical reaction
and acetic acid recovery systemthat is used for the

gg%gﬁ%{%ﬁ TRI8Ld0 i qur%ﬁa&mﬁ cra@e%dméa%p err&@ﬁdtfaﬁ r®ctor just below

to acetic acid Is shown in

tha efited@s which isqispdltoptinthe coatpmeﬁ@uexmeews fneeb@ttlmroughly dispersed through
| dg ' [ ;

tfh ?eacgﬁ%_ﬂc?dﬁb?hlﬁ%%fgﬁéﬁ#ng%& ('gage%lh%ﬁusr?%éet%étnrlg 2@nt§<§ﬂ§m the reactor to

mfavemh bmtdnp@éggebla ':fytrvrbcﬂm:ts drto fmahmin anet Citbon me@okide partial pressure

% Oangrvgé?oézg re chﬁ 5ersg Ire, pﬁgr%?ra e oéﬁh]elrez}gtc'or 19 cgntrotllﬁ% and the carbon
lﬁaﬁdmmtbeihls oropuced eSeSraw sﬁlfflchnEtoOﬂerlhtamyﬂlealelsmd toehehabr pressure.

is typi |y ei.ther a.stirred or a5 bupble. . o

vl i nietuid GFbn e ot F CotiERTign e Py ufieiont to maintain

szchst’aMt IéOﬂttﬁeErEﬁ aal @s Mot ne thealdspdrala ma|flayhealtheacatalyst solution is
t ant veI Into this reactor there

R TGS Py ST B RTEAa P B RoRGE H G g B fhodium and the iodide

JRNPorgORith Rkdet igGdnBaEs Mﬁh@thylae&eﬁa@eﬁﬁdlyt Rde] fMdakfted] wh11e the vapor
| east a finite concentration_ of er in the reacti

Frseicatftreamaf dredlipsheaicantpias lasgsiy e @wdfl?t@ﬁ?ttcr?éldfa %@W@Fh methyl iodide,

19@6%@ acBale EEMGH£4. Dﬁ&dwéd daQdiedRing e r@&:ttcﬁ‘)éhd @ﬁ%@rtn%t tﬁe flasher consist of
phase, and a recycled aqueous acetic acid phase from

mperio ki salon moapxide algag with @aseans bharoduathgichjap gegane, hydrogen,

%ﬁ%tarb% %ﬁixgie a'ng I@Jut ﬁ{é%sﬁ& a n‘g%arr bi 8L o &héﬁmtrga‘}n The overhead stream is
f'atTon systens are e at provi de nmeans

dirted écho Gplitregds dtreplitten delumoelﬂ ag stmmd%and recycling

Cgt ally s 1 r& &%&18%&1 11]?%{ tehplqb %; 14"3‘1590 %@%&9 Iaﬂechzﬁttﬁeée is a higher

he reac erre pr ocess
doacemdmﬂlom abais |3ytirhest Df) t:hﬂdﬁﬁi B @t it pretmﬂm boetyldeltsidowontent in the light

at d t
R ORI be T nB R R BL e Mo Tht A § e lme presen
ihPeneiog IPHd:eomtaexaﬁg r;tnegml A8l klﬁled&}d tbhh Svcﬁrh&aﬂﬁd:d@glefmh%ﬁh&er ¥ whence the

seous is ve fro react or to
%ﬁé’?}@ﬁﬂ’h%&ﬁ 3’15 H 3;511988@8 8nd to maintain
a setrhe prdemt 1ﬂ%ﬂﬁ’®§1 gy Bﬁfaﬂllyade dOhaasetd & @ infhreiedocess for distilling
tot al reactor pressur ﬁcgglpge tenperature of the reactor

ERC'S dRimes i aldehydeg apfé i9S: ERORA YApar pl‘éiéedaqegc acid stream. The vapor

phade Qedmed dadilied had 8x®ddtddi ol BRbvd PROBI Rh%sﬁbcia'ﬁ? preferred method of
desired total reactor pressure. Liquid product

rgpavipg aidehydeoad Hieyl dedidrs fiamae fissh varoa phese aafttwa@crda&t@am and reducing
159k dféph&ﬁ&'mé QidRigY RbA é%:rcﬁ%é&c@ @ﬁclr‘rcﬁé’ Bl fLIRRNRE Qepnd i'S

Introduced to the flasher.” In the tlasher the catal yst
sol ut) orfondensing iy Al PO Phass eacstia @eirh (jsrmdion® niémst Fyndenser and

bglfh%gllcﬁ \Rfs%hg?tﬁ%qe@i fﬂrlnpg 1}4'11 fe VQgﬁhﬁEhﬁ{é%rédﬁ‘é int(aga" ﬂ?}%?%i’%/ fiquid phase

I quantities aceta
pl@tttllcd avhereird saidt fmst) heantyi Yignid tpéasccapmrcanm/ éehkegir giropamnobf catalytic

product acetic acid
COF%O’ECH%%F%H F th glﬂ tc'lofi‘ut?elgh arsre?rﬁgf tacet at e, and water.
Di SS(bD \Lmlhllg@shshg)t |11t1u1dg)hhde@rmchaat:mmrflratmtﬂltﬁcﬁf dolhgnii toeform a second

vfa{)c%Splﬁgge a%gt?csacu} product stream which is enriched with aldehydes and alkyl iodides with

respect to said first vapor phase acetic acid stream;
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a portion of the carbon nonoxide al ong wth gaseous by
products such as net hane, hydrogen, and carbon di oxi de

wa@pasegxich t he fl asher as part of the overhead BCT/E82005/005786

The overhead streamis directed to the |ight ends or
splitter colum 14 as stream 26; It has been discl osed
in US. Patent Nos. 6,143, 930 and 6,339,171 that there

is a hi ghelnSoNaentially Whrean ih T&8con@cod ﬁs lEg:%rm a second
e e

and in particular aceta content 1n the
pipsid ehasharodiet; t he heavy phase stream exiting coI urm

14. T USistil lflllﬁqgec cgﬁpﬁ: luge &)H)%u{)trg ¢ econdrh\{s%'i]l'én]ﬁ&ln%)lumn to form a

PRC- contai ni ream Fec O an over
ﬁmdezap@rphalecsanamr 16 vvhence the |ight ends phase

dj d [l ati
;tr ;g: t PI}]C{?Igﬁ{lg &%%ﬁaf t P gérse s %anil K P}&%t?éélbgnglg cgﬁdense% stream with
water ovesond esidss acfemide(ﬂyﬁthdu’efrmg, #RCs, primarily

al dehydes k i odi d from se acetic

et o Hr FRe fh i i Hte ehrElh el oo PRREsCGt the second
gixtillagich esluin@. r emove PRCs. An espeC|aIIy preferred

neth novi al dehydes _and kyl i odides from

fir st %P(ﬁﬁﬁ%ts‘gqg%@t‘?rc‘%bﬁ ‘HS%?SPgérhi’a%? afepyie; %39 171 is shown in
Fryel saepaimpg RIFIGN] , ChedGrkthapbr ﬂhﬁ@ R6@L dctd Mehiel () QMG s methyl iodide,
i ncl udes the fO||OMAng st eps: condensi ng the first

PapEl achlaies ecctpldepyde e OB g ?qmp&nﬁrrt% Jthiscgpie fsstben condensed and

%Qra{%ﬂ Rﬂla\%'sé‘eﬂll&)yto %@ﬂﬁ?&rt@ﬁlb rl‘lga\)y ph'éié% ﬁr@&d& @onftahl'ilﬁg tlﬁeﬂgéﬁ proportion of
phase product and a first Iight

fgmrcfomwgm@ﬁ rvisel i qemrcsliat%@vtiae Ir¢agiQr &inq@ ﬁb@‘éﬂ &oRlGi nsand a light
155 e {305 &ﬁﬁallpflgﬁc%'faﬁdeﬁﬁlleotva AL YheliCag@mponent s than

ard first ase product; b) distilling
t he [|Kithet phasq mf dhqohgtg@npbsr ovuldadi mayabd Fulsequentt ilistildetd orremove the
. f o apg! se .acetic a
191?% g%%i pgltnﬁaglgl}?nhv%m?c%gipl gy&eénrl ogea% of tﬁ 5 redmh glhougg 1& is preferred to
lahdoyd: PRa ftem the fight gmpe(S0) becags 1l hhs beh f(bﬁ]ﬂbﬂlapfha&ﬁncenuatlon of

a cid str onden t 0
BREl R GoReh R e B8 g db e SPER R Bl and described
Heireilj the plaakeiop ﬁ@cﬁﬂlmdd, oul)n Ghiosdtdges;ibngittvhe bs Qplﬁékﬂatéd i e distillation
hseep{odu.t in cond dlstlllatlon colum to form
gaﬂ‘ﬁ %Y)‘g?laﬁﬁ’ﬁ C ells) " condensing the third
v apor’rﬂ@hgﬁzaplﬁw @k aﬁébt@‘tb calgkning, Whigh SV @M &M aSbESR@Vhpor phase
ter to renove resjdual acetal dehyde therefrom

@ﬁbe%%?de@y%@qhﬁges apd plkgkiedideg with respech o tramest Sincp is condensed

(tvEHséquOy ﬁﬂpﬁlplﬁlﬁﬁﬁlﬁl s%bﬁﬁt@@ki 1‘%1&1 Ree288 A0y TSl p'hhs%tp‘l (Qﬁct and a second
col umm. nmbodi nent of prior art as discl dsed

ligh phsst légwd REpdug. g‘gyg,sgqj_r[ld l@a@h@md Rhase contains a higher proportlon of

catalytic components than the second light liquid phase and is subsequently recirculated to the
reactor. The second liquid light phase (40) containing acetaldehyde, methyl iodide, methanol,
and methyl acetate is directed to a second distillation column (22) wherein the acetaldehyde is
separated from the other components. This inventive process has been found to reduce and/or
remove at least 50% of the alkyl iodide impurities found in an acetic acid stream. It has also
been shown that acetaldehyde and its derivatives is reduced and/or removed by at least 50%,

most often greater than 60%. As a result, it is possible to keep the concentration of propionic
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FIG 1. Referring to FIG 1, the first vapor phase
acetic acid stream (28) contains nethyl iodide, nethyl

w@e®basm99 acet al dehyde and ot her carbonyl conpP@EOSHN5/005786

This streamis then condensed and separated (in vessel

16) to separate the heavy phaspg product containing the

| ar ger pr oportion of catalytic conponents-which is

%[c?(? !'u{ t@cda&? %({Eﬁctr SAGH Abouk 10D pﬁfl‘.é)w sl & whlght, %@1 preferably

a light 203 cont ai ni ng acet al dehyde, water’

laad@tfﬂﬁ()mtswermlltmm phase of the light ends over head

may Lkl ok kil ColbBHAYEABE LRGSR,

o e 48 e Mgl g SO Sl TP & TelneRWivia sream 25,

@jntlér[wg hlllldt difestep rtefvessele d6.t Bher eapoisearPREBlefl torm tehgedafughsufficient to
h becayse. i t ot

‘g‘)&ﬁ gap(g%epg,ﬁa e jne a(:é)léléenf %%%Eggﬁ 1§81ggme ace!;l% flcetaldehyde and other

daitsny p agpondnts, t fel evmdmnxertdeppeLsest ed @nmodeef:rstfeﬂd 28 contains

D e B P L P el R GG e v o

dewpel fteaferd dnFIE. $i ngdoeewmlgmmheal re&diver dddagtet 163 Ibtlt not illustrated in

hase ( is djrec ed to ich serves
ﬁ’éé&‘ﬁw Va6 ° ﬁﬁ%?é% 2%3 g @ﬁ‘hyctﬁ’ég‘eﬁw BRBAY aeégc‘ﬂated to the
@ﬁkgdoxahhw slip @Qéaﬂf—‘ geryerem ars&ﬁtﬂ QbuitOe. g1 21N B Bprefta®BiMes3Ghan about 20
i s condensed (vessel and blpha3|cally separated to

Yobr 21 BT SR YRR, rrraf/q%wdbepﬁggféedp%a&ef Oaﬂdtr%%ﬁg% digpess and the

ﬂelrﬁﬂlﬁeﬂ%@}%f‘edl th ﬁié'rgacﬂfr QFlHGLtion E¥MtSn SBELNG sh8AY ¥f ihb AV phase may be
phase contains a hig roportion of catalytic

ieetagoindividgalih an cqm@n@bkyﬁﬁ dhel lighth tohpsefgirepp ﬁ@s@r dieher glistillation and
ated to the reactor. The second
%ﬁquﬁg&%%b{n}ﬁﬁﬁ%gﬁ%ﬂ) cont ai ni ng acet al dehyde,
met hylheilighi plase (setdraAo) is daegﬂedrﬁgtdtﬁylllatgm@ogn@ 1& A portion of stream 30
S 2 '
FLSELE R S EARDARL I Lo £ B 22he MABTRENot s 20
aoapenantns 18 Bhisgednm\A2nini a.beutp thecesldlehals theeenurim uieluing, 18 serves to
c{oﬁ%ﬁm&ea}g% EteLan I&% rcrc?r\régoan%ntg 8@ 1eamg32:{%lt%fovE1lﬁgacﬁl stllegm 36%9/'3?§a1at1ng water
ebﬁ%et‘&h;ﬁ:\lerbh&he tiglettrad ottgployahes. a‘hdaamt R defidtiiad invest d1$t111at1on column
%
(5 iy oA sopRs Serpatiiep) 503y apl BB ieg g herein from
etbiaetdmm glrxlg r4at) %ﬁh@ﬁ%ﬁgﬁmﬂl etbﬂhtCl@(I‘i’Fd(&SB"Chﬁ tHfQQ)blcﬁ tIEdeoﬂlmn Exiting
roduct bel ow about arts per
R RO Pl S Py eaﬁb%%n%b‘?%a%ﬁpf%‘“ﬁaé?ly HP{%I Y. aném@?h 4t acid. Stream

3808 pRceds&E gbhcdhty ROKE ufiziSPd hdat @(ch@r%kﬂd | edytledtd BRIEht ends column
are rermveg via stream 28, condense and directed to

edisad dexgnterrip vig speans 46y 45 and Yfimateliyo 4he tagier fteaciion system. It has

1 Fdunb e rédgfcn%npﬁ&&el SGheR8 @@n@éneﬁwes aRagersabL @hrough decanter
met hyl i odi dé acetate, acetal dehyde and ot her

einpiorsps e@@wp@h@ﬁwe lnveme/e\mce&s and @Bowkpr Fivas ecstaldghyde to be present
H%h i fa .. &0 %B N3s B%%Hﬁi@ ﬂ)sﬁ'zRJe AR Fatel seven times
suc 1%12 l%a?ets) on di OXi ge ﬂﬁy drogen, and the edlgg ﬁ% 5

hereablehald cagtent when stream 38 is recycled through decante1 16 in this manner Exiting
the top of column 18 is stream 36 containing PRC's and in particular acetaldehyde, methyl
iodide, methyl acetate, and methanol, and alkyl iodides. Stream 36 is then directed to an

overhead receiver 20 after it has been chilled to condense any condensable gases present.
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shown in stream 29 on FIG 1. Also |l eaving overhead
recei ver decanter 16, but not illustrated in FIG 1,

WO 2006kg76beavy phase of stream 28. Ordinarily tPCHUN®AVG5786

phase is recirculated to the reactor, but a slip

stream generally a small anmount, e.g., 25 vol. %

preferably |l ess than about 20 vol. % of the heavy

phas LeEOhel fiRall SRCHMiInet {RAITRAL, methyl iodid

pr ocziégﬂ‘énde Sg)ﬁg%é\{eg rgrséu%;cl ed to t{% rceg%:tor ome yl lodide,

maaydtaicctmte,sqngtrmthanm isspatiopofstreartd ¢f refuvecdie avlpmphigsas reflux stream
e treate |nd|idaII r I

%ﬁi‘g%re %afI}eram %ﬁflmf (CYELS § on% &Hltgg+l11§%%l}§4}] tZE c%)rs]ce to IJhQ laz)ttom of the

c%lﬁinﬁxﬁﬂolmm f secﬁs b@mphra'terfhu majoue}sof thd @etailcg:hydq)ﬂnm ghe methyl iodide,

ream 30 [ Il ati col u 18..,A . .
one ey ind PefifoSE & a0 o BackBPUTERE TPag2 tontains about
ﬂ)@dﬁly§ aldigBperdteast 4 &fﬂpﬂ])ﬁtlﬁé faaging Bém abhet mrm(mdércm the bottom to

stream 30_e r t 32 1 bout
FoHal B RES G HErD. GbFh AR GBR TS Bedatng e 22 conains
sttﬂﬂ@tuﬁhctﬁiblﬁﬁg? i QIHIO E NEaFs. theSﬁrEi%ﬂm packinpt B Dvi@wdaead] packing with an
stream 36 separati,ng water and acetic _aci

1Megfh<t1@raf“@dﬁﬁ8?i€rﬁ5§t Ity el RS e a1l fill}%fl}k,eg?&] or other like

Fsiht Haéhhp#i‘rogﬁls&‘ s doBapatblb Ghikh RRfolpBRlidnsGOBE Biiteed in the column. It
appr oxi mat e trays, and tenperature ranges therein

Warsmbmm«lur@s@p:peemtm thyt wpifsmielyghlopdingbiieh pgpgmired for good

s%?zﬁitgo () wal pidie \Jl@lpstﬁfctuw?lepagﬁhy n ﬁé}@gAitQ%ath@i}I @Btamic packing
I's stream 38 containi ng approxi nately 70% wat er

ramdb3@8plaget ilhe a@udme ofeolamm?23ssticsm e owéls seide bgiere phtheypolumn and

.cool xchanger, is recycled to the

1F wcﬂ%elgd o féé ‘%:ao i amhlgl%gegd decanter 16 via streans 46,

48 and dnslctdsedamdﬂ $. Pagertt No. 6,831 itdns be@adtspmreslyhfttémmg the heating

It ha ndthat recy clin i t

gl Bt P e by BeRh e R BTGl e, Bl her molcctar
\ivagme@ﬁyaﬁmef(fuombﬂapwe@n tokemter nivaan hbone lpm)cas Sbeherdad to form during
al | ows re acet gl dehyde to r esent

PRt Pt TR R G2t W BB ARE b oBh FB i o he sysem.
th@;y&n&ﬁpﬁﬁﬁédmidez{dﬁe@&bi@l{b Whles thtoeved hilefytbiar mravem cumbersome.

when stream 38 is re t hr ough decanter 16 in \
QTSI g PR By SO (S S fousagtvents and can be
£RBYRI A theREmang lme@cﬂ{aﬁlbélUﬁé&ﬁs aned al ﬂlﬁfﬂ))/tdlels ne&leBYpreferably in
i odide, nmethyl acetate, and nmethanol, and al k

qobteh to sdbesthe dgrpation RE e pRtide t %‘ﬁta@\?’&dﬁé‘aéi paraldehyde and
l{lgrfed llﬁ&gcul%p walgh€pollheas ag@ﬁﬁbh&‘@é tAgs. In@hb?t@ﬁdg%fi&%llya%swt of Cy.ig

ensab gases present ng over head recei ver 20
glianglsr eoatrfmbiy coathandli rigpteic él?%ﬂcd afgormd thet B¢ ysedyjiadividually or in

JB%EM okt Aot %r W&h IBQQQJ m01A et frinfoRf S§éa‘h?@6nvﬁ’19ch is a portion

IS returne to CO um 18 as reflux stream 42
afepbinmd B regiflues drrdem shipdQrean tof seage 8% edntding wiafer amil @metlc acid and hence

c%%lslé{\rlg 22anc1n19§§o As sEgWP % %Rﬁn Pfst %Qﬁ h%oséﬂﬂ.nto f%g%%hn%248 and 50.

serves To sep atetemaortyo cet al
Stream Hhes meltldrty fto icolhinohe 22 rretxhlyibn doanaioe, ofamdtahbhﬁhnmid paraldehyde
1%}%H{1£(?esnz§}dg§%ﬁf L%r?dleclupar %?gh? I?/mers glnce he ren]atle of second column 22 is
recycled to the reactor, any inhibitors added must be compatible with the reaction chemistry. It
has been found that small amounts of water, methanol, acetic acid, or a combination thereof, do

not interfere with the reaction chemistry and practically eliminate the formation of polymers of
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100 trays and is operated at a tenperature ranging
from about 2240F (106.60C) at the bottomto about 175F

W@ I®5480690t the top. In an alternate, preferrebCT/US2005/005786

enbodi nent, columm 22 contains structured packing in
place of trays. The preferred packing is a structured
packing with an |nterfaC|aI area of about 65 ft2/ft3

%Fﬁkﬁﬁﬁ’ %tr%glciq is alsg f‘ éera ? eHBfo \e/c# & e%l llnfillgll%%l‘ Séngﬁﬁtg% {1161 eléral does not

dMahgde thb eeabmmmrﬂmkame Adthbrezhpwiated s edt parti¢dielycabierrad ad tn inhibitor,
s .observe r|n erl i on that ifarm . .
B R e e SRR T Rl Pttt B otk g2 iy il be explained

bMRsw.better with structured packi ng than with trays
Al ternativel cer acki ng_may be e
Fesi dtiaing e fop bt E* 8 SHPAML 22 C@%f‘r@gg’%@%g“m Py directed to a
Qhddlie Haldo 3Rdhdag réc%ﬁ/)éf?bﬁ A fted cbl¥enaB6D ARY héH-EdRensable materials
process. As disclosed in US. Patent No, 6,339,171, it
e EeioB TS Tictte He CARen gAYt ARsA B SSUEYN fifim Stream 56, 2
s%g strPhdd |?9f Ertpéaﬁpsu a4 uttalagtttﬂt&oﬂoy Bl b, Eﬁﬁﬁ@th@%rrgﬁ of column 22 is
form These higher nol ecul ar wei ght pol yners
steeh &dwoniringie ragtkyl dodide, arcthanelnmaiyacetrmompthapal and water. This stream
1? @%rhﬁ%@cpwftﬁ’ StFCQIEnFQGdHBlICH qlllp B@&&&%eﬁ%eﬁ(ﬁ Etrmedulebtgﬁl Eo tHQ ?e%@tor
are viscous and thixotropic. I's appl i ed
t he §y§t emgortalttefpr ttl*@n@(tltagudmamd@ramamdthatdtﬂte roxetheadt $feeam of column 22
t\é%lédnsco n%rahg\c'ﬁ at#?r&egat&erg g":rﬁ %}308 g’hﬁt l’fh%s %Iiﬂgﬁg}e %?a‘}”ﬁe obtained or
mmgamed aDtiboaq Lﬂétdufy @olangintg tca:thnhquarknbem ne rhoveof s‘krlbm the art, or any
t he system hani, c nmeans. Thus an i nhi bitor
%C%ﬁlé‘éﬂéanmg&%%‘ﬁpgeﬂ%?%?%ng%ﬁﬁm 22, to reduce the
f or matgoanxning réveRer 247Rtieant 5 &, préfebly serd tatodgihy dendangr/chiller (now

par al dehy and h| her | ecul ar i ght pol yners of -
ot aaaky Be Fe A PBE G Ganbrartls SBehaPeiopt mphyl odide
flor keaq@d 0% PRCSHEMA DInYex R (1TOPR CWad Bdlkyl d6Bdds Gredirfcted with water,
and the like used individually or in conbination wth

REGERDUE Ve PNt AEIE SERTh Y 85 Bt Meipaim Kl Puprce within the reaction

@Et@ﬁaﬁk 4 %esultif fhlib dx&adioROhbthPNo@fle §RhMIE rbB he8d@bS BEEs and alkyl
a sl |&§stream of stream 38, contains water and acetic

igdifelphasel Inamedeerenshodipeeng @ miger-ssileh vith o, wates- t@ﬁ@matrmof about 2 is
e@pﬁ% , stream 46 splits to formstreans 48 and 50.
treyam 50 is added to colum 22 to inhibit formation
of néfhaladesteyeiextanicstisam &t desvpuie ientmagkar fioasthated thergpfeThis PRC-rich,
[ | n -
a% 11? %ﬁﬂt@@aé"%&e‘%ﬁ&eh@{i’é %&?%@F e ;E]l(é\tgec{s Qi?r’e(!tgcﬂ wﬁslt]e?{glea?lgcr%g glso exiting
th@l d:echcwusstlaﬁmatccmpatl i6b lcentwininly rodtley] iahdst, wbichdheerimsily yecycled to the

s been a anounts of water,
leacttlﬁ%%Feln%néie?trl%gggtogheé{%églconbr nati on ther eof do

not iThe @rdsattapplichfits hine wosadikdovered tantesirnipg ankbast a portion of raffinate

ractj cal [.im ate hefor of . pol rs.. . .
B8 ooty o s Pk A5 Grardved o, A3e Deta PEBVYT iy ot the entire
@&e@N THOEH b ﬁccﬁmgﬁtﬂ’teﬂ fbb/&etﬁﬁii@ htAkast @qHrtivat of CIIBNYESE to any point
the reactor water bal ance, Although water is

bﬁgyetep Stipay ﬁ%/ (ﬂﬁﬁ' feed M@&lnggl%}ﬁmii FHrastor 8? In the emboéunent shown in FIG.

2, a portion of stream 66 is split off as stream 68 and fed to column 22, either by mixing with the

column feed stream 40 or by feeding stream 68 directly to the column at another point.
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ot her inportant advantages are obtained by addi ng
water to colum 22 as will be explained below. 5

wWE2006/08139¢ he top of colum 22 is stream 52 cone@i/nE29g5/005786

PRCs. Stream 52 is directed to a condenser and then to
overhead receiver 24. After cgrdensation, any
non-condensabl e materials are vented fromreceiver 24;

S IR OUeOREtBL L R Ry lb, ofl SR 6 fhaf Be B EAMoMbrumn 2. 1

Hae béemdifcovered) IhuwaveZZhat s piefegatide botit wieasta pm:tlcumwf sB@am 66 to the
is . stream4 c&nt ainin

TRy PO GBb e b T ARG R P © AR ¢r r Whw e paplcants began
tEBIAD ittephesbint thﬁtfoﬁﬁW\xﬁﬁ ,obs&h«led hhatithd progudds colubad? rose significantly

bel ow, .and directed ort ant
e i n PSR T & 4 R copmeiool B HEBG bt Pisygs not being
6ho @@l el tfaBitRl N A@ph@hntsgﬁwaleh ythziit théret ®&PES atdb& of chemical

of about 13C. This s reamma be ned
pagfipsaip Heg phee Jibigtco PR efwﬁpf&ﬁleagetate and methyl

i5NeR thanidPsfl B sdBL(éqluEnt E&n{aﬁ&l & cﬁmetﬁ?l SURLY (DRENaDMEwas identified
gener al I?/ accepted by the industry. s Upon exiting
e2

a8 dbeivolafileopmpopens Ah§t58as) QupipR it Hisrepses BneolyRR PiR§FTey  When all of
SORGEREEIh %@ lfrlol‘neéxtl(aagfl‘é’ﬁlts E&?Eﬁa@@ cMlEh bReRe DRI rmed in the column

extractor to renove and fecycle snall anounts of
1mphyquve@||fd>en fheosystetie  Hofuws it AR eser dpinthe fsue can be resolved by

1gcyc{11?%$\a$& u&? of £IR&3 6@ ﬁgec\?\lg%y nd. ng%qg the3tdetdr é}s‘ic@&t o example, stream

era an internal stre
GSanas bé oecm@led]tcavwsa}\/dﬁewh@aIﬂacnmdalwswhthwtht Heavyepiwsd thnt returns to the

As. a result of t ' et i,odi .
NN I TG e e —
apldaseycling sonpr ef &rer]BMEedmmmm'gEEttqama%ridk‘eaﬂySﬁt indizectlyi tb the reactor

r-to-f rati o of .about iS | oyed. The
Tttt e RS AR 4 HRe SRR e P rem
t he %thi] Eb?{ee@ﬁe,thWeﬁerPBprdﬁﬁh ,applitdnts rlhaﬂaﬁltéd digtdered an unexpected
acet al de e-ric us ase i.recte ste
aflymiagieft the /ﬂf%ncé)é? "i‘?gl 3‘“‘%’?&9 %&bﬁ’é‘%ﬂ‘b e %Cefz‘;(%flyqa‘?a’ie@oval system.
SphiRaIMyO6 6R0ai MbNOMIBieBYdes HRNUDilitWMF GletHyS 16&1&[6@'\*/2&& Thus the
recycl ed to the 5 reaction system and ul ti mately

presenceeod QME in tbﬁéeelgrt% SHFctoy I?‘E’ Fqdpcasithe gaQpat ﬂ%%&thyl 1od1de extracted into

sHERE BY eh st QJastE@&tertPéaHﬂen@tB)J BRSIf eé‘laﬂﬁﬁ%tth@ Ez‘péfpit:ants observed that the
raffinate stream 66 to distillation co roves

cppren@ttipahgideethihisdide iafsiepam éncdrorred tiram aheytrle3% )W%lteérﬁo DME was
pIJ}Erﬁ 2bo Pf“ 0365 QR iDARE dy Y rés@ﬁtu FAN &%la?ﬂedltfe?éﬁabgve because methyl

tion of stream66 to an pol nt ween stream 32
1Q¢1¢lre18fae espetiolly odstiyrnomi@inerired thexeaction systeRyit is|highlyydesirable to minimize

tﬁengrgglimqeo@tmémvmdik@ tl‘!é:ll ﬁ‘ removed from the process as waste so as to reduce the

quantity of fresh methy! iodide that must be fed to the reactor. Accordingly, a further aspect of
the present invention includes the step of injecting additional DME upstream of extractor 27, for
example into stream 62, to reduce the Joss of methyl iodide into the aqueous extract stream 64.
Alternatively, it is possible to generate additional DME within the process by feeding additional
water to column 22 in either feed stream 40 or reflux stream 56.

While the invention has been described with reference to the preferred embodiments,

obvious modifications and alterations are possible by those skilled in the related art. In



0 2, a portion of stream66 is split off as stream 68
and fed to colum 22, either by mxing wth the col um

wo e@d/osteream 40 or by feedi ng stream 68 dir ect PET/US20051@05786
colum at another point.ln one enbodi nent of the
invention, all of stream 66 mey be returned to col um
22. It has been discovered, however, that it is

A 0 iRbnt RARE bBPRLLLRN a QS izi Ii

S RGPS BLYER AbARRS oB AR AR BMRR S e i
@nds phiase sf cobamn 14 agybteeam i the co¥penylative pagshs loaings: highgancentration of
e e e
ihiep@sd thadhe atvemipnancladecainankianiodificationa aud hidratioms to the full extent that

onponent. .in the syst t hat was ngt Dbei removed in
fereeaervinip fhsscona g Riedel e EES L P Fabalrs HERET ver o
a nunmber of chem cal reactions taking place within
colum 22, including the hydrolysis of nmethyl acetate
and nethyl iodide to nmethanol and the subsequent
formation of dinethyl ether (DVE). DVE was identified
as the volatile conponent that was causing the
increase in colum pressure. Wien all of raffinate
stream 66 fromextractor 27 is recycled to colum 22,
the DME forned in the colum is not renoved fromthe
system It turns out, however, that the issue can be
resol ved by recycling a portion of stream 66 directly
or indirectly to the reactor system For exanple,
stream 66 nmay be recycled to vessel 16, where it

conbi nes with the heavy phase that returns to the
reactor as descri bed above. Because DME can be
carbonylated in the reactor to produce acetic acid,
recycling sone of the DME-containing stream 66
directly or indirectly to the reactor effectively
prevents DME from accunul ating in the acetal dehyde
renoval system At the sane tine, however, the present
appl i cants have al so di scovered an unexpected
advantage to the presence of small anounts of DME in
t he acetal dehyde renoval system Specifically, it
turns out that DME reduces the solubility of nethyl
iodide in water. Thus the presence of DVE in the feed
to extractor 27 reduces the amount of nethyl iodide
extracted into stream 64 and | ost in wastewater
treatnment. By way of exanple, the applicants observed
that the concentration of nethyl iodide in stream 64
dropped from about 1.8% when no DVE was present to
about 0.5% when DME was present. As expl ai ned

her ei nabove, because nethyl iodide is an especially
costly conponent of the reaction systemit is highly
desirable to mnimze the anbunt of nethyl iodide that
is renoved fromthe process as waste so as to reduce
the quantity of fresh nethyl iodide that nust be fed
to the reactor. Accordingly, a further aspect of the
present invention includes the step of injecting
addi ti onal DME upstream of extractor 27, for



exanple into stream 62, to reduce the |oss of nethyl
i odide into the agueous extract stream 64.

WQ@\RdossmPe vely, it is possible to generate addPeT/O8m5/005786
DME within the process by feeding additional water to
colum 22 in either feed stream 40 or reflux stream
56. While the invention has been described with

WﬁﬁgﬁAlﬁdéﬂfS preferred enbodi nents, obvious
|

ons and alterations are pOSSIb|e by those
skill art alth h the
pr esent |nvgﬂ§?%ﬁ£ 1lumlm“%ngsgéEf%égscﬁpggﬁgéggfg%(mnmom“h
PRIA'S) zind Cat i h elklyl ghiideeﬂdﬁpqnhdivsﬁnﬁéd m)lthfmfmrli(ﬁaylaaﬁty of a carbonylatable

stream i e _carbonyl ati.on r cess havi a high
Btttk det SRmSRe meel EnsShe oS E B aueRs) e ltel sty formate and
dithe§COhEtANG enixtiied tHeRRf BY R6@RE aiprodasttdomprisid, %1@@@6 Q¢ie, comprising the
it is intended that the invention include a such
Hersiofi cations and alterations to the full extent that

SO WirbddlyAtibh BroaGanRs pefvidenevdifiid s@gorﬁ i Bacetic acid, and a

Ee égﬁivalentg the?eof T 1S CLAINE%M # &
lﬁiiso‘@éf’élé’fﬂhé?e’ reduction and/or renoval of

RS axto@mﬂee%&ien@ g WHBed REGR) ac %réa%ci gncﬁl Kiflst overhead
i odi de conpounds forned in the carbonyl ati on of

@arm@mg |omaali§|1@dl<i€‘e weteareetisacidcadat feagsione RRCyr oup
gﬁlla%stdﬂ @Estorf 85@1{)9%@({56 figs‘%td'\]/&]heﬂlc !l 111%nh¥ ggfaﬂ{s%ti%rm a PRC

her and m xtures thereof to pr
gnmmubmandmwﬂhgwng acetic acid, conprising the steps
extriact{nlgp%r a%egé}gi %g%{g?a%g(xﬁﬁ néa(/%:te t Im%] Céagaqlﬁ%t télter%frﬁrrnoglll da%ugous stream
aonipaxsmgeamhialszfst orthi ER(D Iaindng said voI atil e phase to

ol o LR

acid and | east PRC; dIS ) .
ot oo oft pietRS bt DBk aafin e i Sty RS cchwrises inwoducing
A sy Adetich dt porticarohtiee dARGctedsdcolibd eteaddictcay ef fdiektly into the reaction

e racting the second overhead with water and
ﬁpating t herefrom an aqueous streaniconpr|5|ng said

Séri Bon ofthe 2ok £F SR SBrbd- Qe s P Liaitprises dmetnyl e

ifliaf bmbhd leffeniva pp@tddeUle solibiliti 6f MEBgassdoin stildaliaols stream.
mherein the i nmprovenent further conprises introducing

ast second ti of, the extr ted s
over foad 1% BEETS bt Adtet omtive o b AE R dimethyl ether to
theshcoi® ovdrheddie process of Claim 2, wherein said second
overhead conprises dinethyl ether in an amount _
?;T S%;a\ljggheg gctecg%gﬁfl' Hmmsf,l %l'lllbd’iflbrl (t:%np?{singe oprxgngl cﬁr%let(ijigl Ie&ler in said
distillation apparatus.

6. The process of Claim 5, further comprising the step of adding water to a stream

associated with said distillation apparatus, whereby dimethyl ether is formed in the distillation

apparatus.

7. The process of Claim 1, wherein the recycled first portion of the extracted second

overhead is fed to the distillation apparatus together with the first overhead portion.



4. The process of Caim?2, further conprising the step

of adding dinethyl ether to the second overhead. 5.
wab@spsweess of Caim?2, further conprising forPEi/nsR005/005786

dimethyl ether in said distillation apparatus. 6. The

process of Caim5, further cogprising the step of

adding water to a stream associated with said

distillatipn appar.at.us ereby di net hyl .et her |

For by | n PRBOBRCPTPHaR P v et pist G of g vacte second
oErhEddaik Medlto thehiistidibdont dpparmes yephmebl§ froms thegfost dverheaf portie.
extracted second overhead is fed to the distillation

apparat us.t o it h ot i rst . h [.on. .
PRt U ThOBBLAPL s by PRS0 PR s
apteattiona swodant deecer throacthe granp consdkting ef buddidolatie plede.tsaidtfivet overhead,

distillation a ratus separately frgmthe firs . '
staria g pbre SRg oS RRtlutiyhe &Fls of il v phase, nda
SRR te S RY sdid 8istflla€ipn Sfpaa@ai ng di methyl ether into at

| east one steam sel ected fromthe group consisting of

said_yol atjl e phase, sajd.first.overhead i d secon

over Miad The Fafiory Qeblteet Y i e RREomenies etaldchyde.

distillation of said volatile phase, and a refl ux

stredin of Thapacas of iAldimt 10 wheppan atlﬁﬁisienﬂ.Qlanfﬂyebf![ﬂainlci&s&ldehyde is

S S 5 S Bl e RRPES, ERTRFL AR 00 s o

nsiUfohibgivesidht eliaopibhiy acifl isaidpuaitiet atetie hyid @rddactr enoved

fromsaid volatile phase to maintain a concentration

of less than about Q t er mJllion by.wei.ght, of .

or opimi ¢ TP of Srampll MheBEY o Suapile Aol e, Rrimtcenyac is

rédmdovedfeonp k06 eslatile fphteab malftainvih@neintradorsoff esscth@nabout 250 parts per
antity. of said acetal dehyde..is renmoved from said

e 1 o Rs A LA BPTGR AT ASE PBIUSY | ess

t han about 250 parts per mllion by weight of

pr opildni cTixcipcbcesd osfaiCthipul,i Whedinathet step afidibtiiingdsadd first overhead

13. .The process.of Claim.1.. erein th tep of .. . .
grre 4 Ryl B Porre g PHUdn ey rubeReeR B djrytgprtion of said
eRiract@insesidtovBieddi istecldlat fo@rsusire psociand with @reasktontl o€ later step of said

first portion of said extracted second overhead is
disHEYNSFPP0 a stream associated with the second or

| ater step of said distillation steps. 14. A process

for pa.odusipp@eadert prodigtcetivaiafal; t@npiinichie sépeps of :

(.a) cagbon J atig at | east one reactant sel ected. f.ron}

Phe §ROUNTBAS dth gro FeirBphsFised TP S sgisting of methanol,
ket Yaketho! meth RAdatelian® uhydthy@telRr i A récfoR @6itifing a suitable reaction
contai ning a suitable reaction

medium;

(b) separating the products of said carbonylation into a volatile product phase comprising
acetic acid and at least one permanganate reducing compound (PRC), and a less volatile phase;
(c) distilling said volatile product phase to yield a purified acetic acid product and a first
overhead comprising organic iodide, water, acetic acid, and said at least one PRC;

(d) distilling at least a portion of the first overhead to produce a PRC-enriched second
overhead; and

(e) extracting the second overhead with water and separating therefrom an aqueous extract

containing concentrated PRC's for disposal,



medi um (b) separating the products of said

carbonylation into a volatile product phase conpri sing
wa@e®sigreari d and at | east one permanganat e r edRCT/OHR005/005786

conmpound (PRC), and a less volatile phase; (c)

distilling said volatile prodyet phase to yield a

purifi ed acetic acid product and a first overhead

“&Sf i gft e? gggjlr anlti%&lﬁgg‘lle (eg racggit %%E(?l’)ld%ﬁlglthg d Jﬁgégzgflecg%jd distilled in step

(Powith . fiodt ovdrkeddi r st overhead to produce a
PRC- enri ched second over head; and ( e) extracting the
seco oV head ' ting. ef r.
SC0ORg. OVHIGAI AR £, SEPALAN MR IELSLIAN Mty coer
i6l s prasalt cffbreive tareduce tteastubaity off mtthjddoctidia)in saifl ageeus stream.
extracted second overhead is recycled and distilled in
step,(d) th t j Y
d ai %1% 14, %V&]%rpgggg 01; g{agﬁ %g Cfg{%lgﬁ%gmpx%s‘rﬁé%{ﬁg @tﬁg P gc?d?r?g cﬁInethyl ether to
afllestony lstlc&ﬂlrhﬁ:ﬂec'ted fam thegroup cefidistiog of/sid volatdel ph}zee tshig first overhead,

s%glsge%qglo% Bgafélsg? gl‘ux 6rea?1ﬁ#s%czef1 It?%%ﬁlﬁ &g%%gﬁ&rdnso? r C& atile phase, and a
sGtBPaRbciaedivivg tidi disgiliydn Ftrefirstavedbad @agdn. one St r eam

sel ect ed fromthe group consisting of said volatile

ot ot PespPiSt o LR Rt e P 45 Prpa porton of
tN@éx&httb@sdabﬂB@/,eﬂﬂmdidlaecﬂy peiadiraslg octhatedowi t h t he

distillation of the first overhead portion. 17. The :
process of, Caim rd-h

| eas?§ ngké oﬁrgce&) gﬁ C%)arIIIHo ﬁ{gth&g J):gﬁlépé%{négo %8 éﬁeli][%/l ner during the
dipvitintiveadt th fiscdveshead partieli arelatdcying et Ibdsea pextion of the @Bnethyl ether with
The process. of G aim17, further conprising formng

€ 'bﬂ%?fwf’“g? ’ﬁlet[1 ° &7 g the distillation of the first

over head portion and reacting at | east a portion of

t he dp.net TIilyd petdse of Wairh 18afubber qpo1poixing éhei stept dfanjecting water into the
f{g%%ﬁ?rgg% Od 1{1tﬁ£he erp ! oocr:t?osrﬁscﬁfq{le xtracted setcbnd ovetrhe%d ho ep1f)mote formation of
donehyledadr diririgrhodittiatibn 6fsthe ﬁm bvedra:ad)f)omh:e extract ed

second overhead to pronote formation of dinethyl ether

dur ! ?ﬁet B?lg) gl rz)tgesl(s) lp%‘ E?agm qu Ziwrg\ﬁfthg §ttep %z girspl?ﬁg aPR4 %rsttI o[Qthlon of the
fiﬂsttsduefﬂeudl @ompnéeeaasplumhgo of icomseaftive hhstrﬂlaﬂl(mt stepse ahé acherein the first

ri.se a ralt cansecutive distill ati
PRt SRR TP RSP MorEd b SIeSLpots et g second or
1fecaphbrevedhandionstepecycl ed to a stream associ at ed
with the second or later step of said distillation

st epil. The process of Claim 14, wherein said at least one PRC comprises acetaldehyde.

22.  The process of Claim 21, wherein a sufficient quantity of said acetaldehyde is
removed from said volatile phase to maintain a concentration of less than about 400 parts per

million by weight of propionic acid in said purified acetic acid product.

23.  The process of Claim 21, wherein a sufficient quantity of said acetaldehyde is
removed from said volatile phase to maintain a concentration of less than about 250 parts per

million by weight of propionic acid in said purified acetic acid product.



21. The process of Caim 14, wherein said at |east one

PRC conpri ses acetal dehyde. 22. The process of C aim
wWQ@1osmemeei n a sufficient quantity of said acepel/tistvysiers7s6

is renoved fromsaid volatile phase to maintain a

concentration of less than aboygy 400 parts per mllion

by wei ght of propionic acid in said purified acetic

acid oduct. 23.. The
sut £ 1 and ginsh oy N ErRll Rt b e RSyl metnyt todice,
et satack, wethahdl) & 1ghkiase 0,q, akylidddanaml « dsaseont patmanpganate reducing
of les lﬁggn about 250 parts per mllion by weight of
HYBA LR Qe FUE"8ai d purified acetic acid
el 0stﬁ§t111214g the 1xQEE 6 pilodide HEPRC abniitigdoveihhdIEeam comprising methyl
containing water, acetjic acid, nethyl iodide, nethyl
@é@?d¥%mlW€ﬁﬁgﬁQF%t8W3Ig%st one C2-12 al kyl iodide and
@) | eaghctRBand PRUBOGRAAL SvefRad Girdleh mﬁnw&danePBQmmg therefrom an
conprising: (a) distilling the mxture to provid
PREOUSFHPAR SNLY YL Fid dt 183t FRRRCO#p¢ i si ng net hyl | od| de,
%%Cerd@ﬂgng % 9o Rt al B8 horflBE PRe ekiPloted BRET AREALAIoteifRad with the
enri ched overhead streamw th water and separati ng
mpxgyref r om an aqueous stream containing said at |east
one PRC and (c) distilling at least a first portion

of thg eXt’["h@‘ﬁ&gSSPﬁ(\Clﬁﬁf 24 %@reﬁi/%% Q?e@%f%shhm'ghﬁe mixture comprises a
m xture. 25. process of Caim?2 wherein the step

pfraliysefi qolrlfsq«?gtvteh@stﬂiaiwru ﬁtepSe@WbWbsrégl the ] rpartwtﬂyof@ﬁld extracted PRC
ti, QNg p r .

SOERREUNANA S, SRt RO URTEL DA UGS sp o st

digdlptbresiepso a stream associated with the second or

| ater step of said distillation steps. 26. The process

of CIZ%' M Z4e Fdéégs%?blzﬁlgrmr fuﬁh&g:o}r{’ﬂﬁmﬁé &R s o@qgﬁlﬁgdlmethyl ether to

di nmet hyl ethgr to at | east one streanisel ected f

tHeasty ool Ftreaym selsetp éromf the drelpnonsigtieg of adid nER@re, sald PRC enriched

Fﬂeg{%ﬂd QtYe%HE%% x%ﬁﬂ%tﬁts&ﬁﬁﬁﬁugﬁo ociated with said

I"at 1 on

stl rocess aim 24, wherein
sald eco r
AITOU nZ? of ?‘ﬂ ?%/osgeﬁt%gglr 0 %eddt?e egn gc{é(? ?%B%ci o@hﬁ?& cdrﬁhgﬂ?s dimethyl ether
m@damemnmﬂbaudtaqﬂe@ﬂhesmﬁdanpfmsmymh@d@nnﬁeb@u@msmwmn
C aim 24, further conprising the step of providing
sai d xt & i1
Ilghtgbhagggggﬁegqﬁggégf g@gkigg#% |qu?§kggggggp%%%%mjnnmnw
lyowpar i gagliguad ecnnpoametl rtxo abight phasetang l heodipliese, srid hgdid composition
co%%&%tgg "Yag%tg%}%g ic %ch th)aﬁge&r%eo rﬁ%t a?e%atﬁlt k&%;]anop a{ %gst%lqg Cs.1 alkyl
iodidpridesd stdeadt one@RE, evlmreth thh dnglmqm\a;e comprises said mixture and the heavy

phase comprises methyl iodide.

29.  The process of Claim 28, further comprising the steps of:
performing a liquid-vapor phase separation on the effluent of a methanol carbonylation reactor
to form a vapor phase and a liquid phase;
distilling the vapor phase to form a first overhead and a liquid product; and

condensing at least a portion of the first overhead to provide said liquid composition.

30.  The process of Claim 29, wherein said at least one PRC comprises acetaldehyde.



phase conprises nethyl iodide. 29. The process of
Claim28, further conprising the steps of: performng
w@200508168% vapor phase separation on the effl ueP€T/082085/005786
nmet hanol carbonyl ation reactor to forma vapor phase
and a |iquid phase; distillingthe vapor phase to form
a first overhead and a liquid product; and condensing
st | on ; fi / ' ;
Sal deﬁql qu%gg rocess ofqlfllgﬁﬁ{]g% Wile m% %ﬁgb%%lg qg%t%r gily Lrﬁqggcfetaldehyde is
mdmemed fromasiagd waﬂatﬂlaeplyse aruealﬁ’ﬁ@ @omsntwsn of less than about 400 parts per

acet al dehyde..31. . The ein a

Sifnel erpas areiey SRS Pulisrar Bttt enoved

from sal d vol atil e phase to maintain a concentration

of | eRs tHan padmmst of&l@@inp&@ twhepen andukfidicom qbgntist\;ebgkﬂid efetaldehyde is

1%%89@@@51%;% é)éatlgef S‘las A mur I irﬁ% e?an%g%traglog ﬁ¥ ?es? {hélﬂ Bout 250 parts per
ElladH iyt Weiglht of piopicaeichl in ey plmﬂml acatonekichréduiom sai d

vol atil e phase to maint ai n a concentration of |ess

t han gbout,, 250 pard .

pr opi~oni Ctngl GDC ngtlll pur’l {““’é“’a Cgcé]im%g %"Cél%ﬁ (ﬁﬁl?:ttzf portion of the
axGactdhPROratdrd oodrhdat direntR 9y ifdiredtlyen tieoabonghtig reactor.
recycling at least a portion of the extracted PRC

gg{ L?%;Fat%‘ylgrpo?:eisgcfbia%%?éyfu%[]er C%gllgh?lﬁé X fs{e otf gd%gs’mmethyl ether to
the/ PROenricedpréheadg t he step of add| ng di net hyI et her

to the PRC enriched over head 35 The process of Claim

33, rth i G f r

e R e SRR U 1 P16 I B L M o v

dist'ﬂ)latld)n of saifl nhikieredandetehoting et ﬂmust avipbitios axf bion dmmtt[yi( iether with carbon
36. The process of Caim35, further

in t cf ﬁaecrtoo.r .
IB%I}%} CdP hG 1€ st ep of adding water to the mixture, to
a stream associated with the distillation of the

mi xt (B6e, a\he ipndcesst dfeChim S6, futhei oompisinghibe esepr eicadding water to the
he ' f ]
né]?ﬁ e, tcaa eﬁlén 'i?%oecrl%ecg ‘tglt}f f?na %mgdr'l]ra}o% off %{e%&{u?er,] of Into éhm?ﬁ‘sh ¥>ort10n of the

extracted PRC enriched overhead to promote formation of dimethyl ether during the distillation.



