- 1 - DESCRIPTION TI TLE OF THE | NVENTI ON PROCESS FOR PRODUCI NG ACETI C
ACI D 5 TECHNI CAL FI ELD [0001] The present invention relates to a
process for producing acetic acid while efficiently inhibiting an
increase in concentration of hydrogen iodide (or 10 condensation of
hydrogen iodide) in a distillation colum (second distillation
colum) for purifying crude acetic acid by further distillation.
BACKGROUND ART 15[ 0002] Various i ndes3cRBETpowducti on processes of
acetic acid have been known. Anobng others, an industrially excellent
process includes a process which conprises continuously allow ng
met hanol to react with carbon nonoxide with the use of a netal
catal yst (such as a rhodi um 2@IGaEalOysTHE aNVIEMITIION odi de (e.g.,
lithiumiodide), and nethyl iodide in the presence of water to give
acetic acid. Mreover, rEREHEIY FopreoRe@PEOING PACBATE I BOItonditions
and catal ysts was investigated, and an industrial process for
produci ng Aacetic acid with a highly efficient production
TECHNICAL FIELD

[0001] The present invention relates to a process for

producing acetic acid while efficiently inhibiting an

increase in concentration of hydrogen iodide (or

10 condensation of hydrogen iodide) in a distillation column
{second distillation column) for purifying crude acetic

acid by further distillation.

BACKGROUND ART

15 [0002] Various industrial production processes of acetic
acid have been known. Among others, an industrially
excellent process includes a process which comprises
continuously allowing methancl to react with carbon
monoxide with the use of ametal catalyst (such as a rhodiun

20 catalyst), an ionic iodide (e.g., lithium iodide), and
methyl iodide in the presence of water to give acetic acid.
Moreover, recently improvement in reaction conditions and
catalysts was investigated, and an industrial process for
producing acetic acid with a highly efficient production

25 has been developed by addition of a catalyst stabilizer
(such as an iodide salt) and the reaction under a low water

content condition compared with the conventional



25 has been devel oped by addition of a catalyst stabilizer (such as
an iodide salt) and the reaction under a | ow water content condition
conpared with the conventional - 2 - condition. [0003] Exanples of
t he production process of acetic acid includes a process for
producing purified acetic acid, which Eo%p?ises al I owi ng nmet hanol to
react wth carbon 5 nonoxi de, subjecting the resulting reaction

m xt ure cont acBrndAgtaegti c acid to distillation (flash distillation)
in a flash evaporator, subjecting a conponent vaporized by the
distillation tooasfi mstardiidd blrat hor b umy 40 preRaat 65 Ldauh deig
stream contai ning acetic acid 10 as anmai n conponent and water, an&

others, subjedhicigdtbeasprearseofoal PR ¢uBGaird 0 2238¢00¢ 14,
distillation colum to renove water and others and separate an acetic

aci d stream ashachi qoingrdiseeanml Low ity TGRS t £ RIS AN Rfrbon
hydrogen iodide in the first distillation 15 colum or the second

distillation vohomdemy spbgeicRiitat & Hehe eannasipn-ofcdihg distdddation
colum. Since it is preferable the increase in concentration of
hydr ogen i odi denitaithegdissieitlilcatiodn @l wisdia liathidy t gdi,adthe decrease
in concentration of hydrogen iodide inthedistillation colum 20 is
bei ng attenpt édstif0e04pnfFdm eXaaphevatapaness subjectinga component
Pat ent Appl i cati onLai d- Open No. 2006-160645 (JP-2006-160645A, Patent
Docurment 1) divépbesdesdabpr dbes siifsari disgtiidn iteg 8 S8 petl R Lot 1A i dig
hydr ogen i odi de and water, which conprises distilling the 25 m xture
havi ng a wat e€odunner? sefpastt aver biqinhd SS%dayn wohghtiniAgaacetic acid
distillation systemto prevent condensation of hydrogen iodide in the
distillati®n $§yst @minncpRpoaspscend water, and others, subjecting the
stream containing acetic acid to a second distillation
column to remove water and others and separate an acetic
acid stream as a liquid stream. In this process,
condensation of hydrogen iodide in the first distillation
15 column or the second distillation column may precipitate
the corrosion of the distillation column. Since it is
preferabletheincreaseinconcentrationofhydrogeniodide
in the distillation column be inhibited, the decrease in
concentrationofhydrogeniodideinthedistillationcoelumn
20 is being attempted.
[0004] Forexample,JapanesePatentApplicationLaid—Open
No. 2006-160645 (JP-2006-1606454, Patent Document 1)
discloses a process for distilling a mixture containing
hydrogen iodide and water, which comprises distilling the
25 mixture having a water content of not more than 5% by weight

in a distillation system to prevent condensation of

hydrogen iodide in the distillation system. With respect



-3 to a mxture applying the process, the docunent discloses that the
process can be applied to a |light conponent which is separated from
the reaction mxture by a first distillation (distillation by a flash
evaporator or the 5 1ike) and is rich in_a | ow boiling point
conponent (e.g., water, an al cohol, an‘a?k?l i odi de, a carboxylic
acid or an acid anhydride thereof, a carboxylate ester, and hydrogen

i odide) . In theapriocess dpsakibed:ha ﬁﬂ&MUEgstdoé\BW@rdistcﬁ%ses

concentration of hydrogen iodide’is reduced 10 adj usting the

concentrati ontbhtweherphasad eanthe a%‘ﬂalliﬂeic@ﬁbFH”ltiBﬁ‘Eré/egnﬁ&Qeﬂ{‘%fgﬁg%r e
r ide.

limtations to the decrease in the concentration of hydrogen 1o

Thus it is difibi eeblrbecdedrease Hda NG kiR Hfp fydrogean i odi de
at a high level. Mreover, since the process 15 descri'bed in the

docunent is applicedlbeiad i(ghtteonpenent bobhaf nesh tdy Qughs @ f |Ashne
distillation, the condensation of hydrogen iodide in a distillation

col um for5 f uitike) podifyimgracatsqachdisepar gbede feamdhend ighty .,
conponent cannot be inhibited. 20[0005] Moreover, Japanese Patent

Appl i cation Laatde@eanNolc@BOD; SH E2% (1) PodQ0@, 58142040« et €Nicid or
Docunent 2) discloses a process for producing purified acetic acid,

whi ch conprises feddi pghan rdcet itheawiat Star earpeontlaitd R woet imaci d,
a hydrogen halide, a |ower boiling point 25 conponent and a hi gher
boi | i ng poi nt hvdparenitodiole) fi ristt ik prokeabidenscadbeatn sBpalcrtuimee) +3
| ower boiling point streamcontaining part of the | ower boiling point
conmponent - however, the concentration of hydrogen iodide is reduced
10 by adjusting the concentration of water based on the
equilibrium theory, and there are limitations to the
decrease in the concentration of hydrogen iodide. Thus
it is difficult to decrease the concentration of hydrogen
iodide at a high level. Moreover, since the process
15 described in the document is applied to a light component
obtained through a flash distillation, the condensation
of hydrogen iodide in a distillation column for further
purifying acetic acid separated from the light component
cannot be inhibited.
20 [0005] Moreover, Japanese Patent Application Laid-Open
No. 2009-50112% (JP-2009~501129A, Patent Document 2)
discloses a process for producing purified acetic acid,
which comprises feeding an acetic acid stream containing
acetic acid, a hydrogen halide, a lower beiling point
25 component and a higher boilling point component to a first

distillation column, separating a lower boiling point

streamcontainingpartofthelowerboilingpointCOmponent



and a hi gher boiling point stream containing part of the higher

boi ling point conponent in the first distillation colum, w thdraw ng
a side streamcontaining at |east acetic acid by side cut, feeding
the side streamto a second 5 distillation colum, separating a | ower
boi ling point streamcontaining part of the |ower boiling point
conponent and a hi gher boiling point stream containing part of the

hi gher boi | i ngn@ai nii ePPERENE ngNpbhat SEEPEsm disttid it PhHacal waninand
wi t hdrawi ng a side stream containing acetic 10 acid by side cut to
col l ect (or retgher)b@ceing padind; cohbehehdr i heth< @ipkicsesst eetdhngokhi )
the first distillation colum with water, or water and at |east one
first conponent¢l{m), seientedwingmat bedgr eupeannsbatizngiafl; an akeehol
corresponding to the carboxylic acid and having "n" carbon 15
aton(s), and arceesterciaf by kd dal cohplf ewidtingt tiee edrlboxtyt déam asiddseeohdi )
the first distillation colum with the first conponent (A) with from
a hei ght Pevefli¢posiatdoh tohemnt harparastdegstar @amepobbifllohg point
conducting side cut of the side stream containing the carboxylic acid
havi ng "n+1" 20reanipomtations\g pd 0006]tHEhl sweobwitithgdisialtosespbhahtat
| east one second conponent (B) selected fromthe group consisting of
(b-1) met hano&nd (dd)ohest byl ldoet avént (bt 83amnca tkal i i meteasd r thwdr dkede
(e.g., potassium hydroxide), (b-4) an alkali 25 netal acetate (e.g.,
pot assi um acebagesr brid iy Bpiathypuphosphdmnotlse aciabrehdiasualbyibe
fed to the second distillation colum fromat |east one position
upper or -5-CClefpr RANELRdERV MY poridy sitdeast cearepoiny foptic
conducting side cut of the acetic acid streamin order to reduce the
concent r ath on26# A RYdF bgerutolP e ld@ftail nedraarwew acetiic awidy shiehm
wi t hdrawn by %ide cut and prevent the 5 condensation of hydrogen

i odi de i n t he™dF SEFF CAIPEH SES AR LN ( EX hkpl Tds 97 d i vl Hoztihemeolunn
potassiun1hydrox£de is fed to the second distillation colum at a

hei ght |evel (bF}piated: IBwRtERam € $°a6 tsPReaim Tl cosposend (A)

hei ght | evel (o ate). which is upper than the side stream port and
9 geiegLed %rom tEe groBB consisting of an aicoho%

corresponding to the carboxylic acid and having “n” carbon
15 atom(s), and an ester of the alcohol with the carboxylic
acid or (ii) the first distillation column with the first
component (A} with from a height level {(position) lower
than a side stream port for conducting side cut of the
side stream containing the carboxylic acid having “n+1”
20 carbon atoms.
[0006] This document discloses that at least one second
component (B) selected from the group consisting of (b-1)
methanol, (b-2) methyl acetate, (b-3) an alkali metal
hydroxide (e.g., potassium hydroxide), (b-4) an alkali
25 metal acetate (e.g., potassium acetate), and (b-5) a
hypophosphorous acid can usually be fed to the second

distillation celumn from at least one position upper or



10 lower than a feed port for feeding the acetic acid streamto the
second distillation colum. [0007] The process described in the
docunent achi eves the condensation of hydrogen iodide in the second
distillation colum to sone extent. Howeyer , hydrogen iodide is 15
contained in the acetic acid streamto be fed to the second
distillation colum and is noved together with water to an upper part
(or top) of thewseadrxh disdidd dat portc@idmsbyedingiddd)atd Drpondbickeéng
pot assi um hydroxi de or the |like is noved downward. Therefore, when
pot assi um hydeoredeuR@® i $heedctoithecse conekah St blrdtirono caduinae ahea
hei ght |l evel |ower than a port for feeding the acetic acid streamto
t he second di sbnkkatirefnical afm adraestdidiediad nothheidedunerithe Bteitdc
difficult to efficiently inhibit the condensation of hydrogen i odide
in the upper peaitd Eoreemp) idhdriaensdyorsd d25 aditstarld atreorendoltimmn.
Moreover, in the process described in the docunent, although the
second corponéandeBpaitd ohgrfl hndoveden ivdidecmetizedhyti bgehipodiodamn .
contained in the side -6 cut streamfed fromthe first distillation
col um, in anlacEuairPrdgst em hbe detymdydr apele $ o wbmided s feche
side cut stream but al so hydrogen iodide newy produced by a reaction
of methyl iodit@ethiet pegandrdiandloehepnscebanhi ahs? iffeidhe dppel pam
of the second distillation colum exists in the second distillation
colum. The c&AdéRdal PHRAT GharyaRegeifls s8raemaxq st PRt B kekdpgarel
part of the di stl | .ation col umm cannot be inhibited using potassium
hydroxi de or t{R& PiRESef Fhar8ni Py PREEOEBRAGEN® ¢ h e axart and
described in the docunent, even if the quality of acetic acid can be
i nproved by ré&’ﬁ’@lrnghtaﬁea dcr?r?r%ﬁﬁrét ﬁ@ﬁ -%erewbﬁ Sdenarsligea¢iy strean
cont ai ned |nthe e cut stream s dlfflcult to reduce the
concentrat i on 6f ﬁi&?drst‘?é:é)r? sd'eﬂa?ta%lcfﬂg‘w EYe in the whole second
distillation l.Lum. Further, the concentration of hydrogen ioq

" the who o JOS5Td" Bilit PEOSARSHOETERnC oy Hoc Lutsr §oRERUPAG

oljall metal | RLRUe (5 e BRLSSS! B 0l dol oL el s
feeding an al CO'lumn %P 'gome extent. However, hydrogen iodide is

15 contained in the acetic acid stream to be fed to the second

distillation column and is moved together with water to

an upper part (or top) of the second distillation column

by distillation, while potassium hydroxide or the like

is moved downward. Therefore, when potassium hydroxide

20 is fed to the second distillation column at a height level

lower than a port for feeding the acetic acid stream to

the seconddistillationcolumn as describedin the document,

it is difficult to efficiently inhibit the condensation

of hydrogen iodide in the upper part (or top) of the second

25 distillation column. Moreoverxr, in the process described

in the document, although the second component (B) is fed

in order to decrease hydrogen iodide contained in the side



20 nethanol) at the same tine (or the sane position) the al kali netal
hydroxi de or at a position |ower than the feeding position of the

al kali nmetal hydroxide. In this case, however, a distillation colum
having a | arge col um dianeter is necessary, and the process is
inefficient. 25[0008] Incidentally, Japanese Patent Application
Lai d- Open No. 48-61414 (JP-48-61414A, Patent Docunent 3) discloses a

met hod for renotisgréan Sepdmtn nge Fodsnedist71tafiom asrlne, aci dn
whi ch conprises introducing an acetic acid stream containing iodine
as an inpuritgcingd aysiddl eoparhlpfhypitdyendsodfda ddntsfined in the
distillation colum, introducing an alkali netal or alkaline earth
metal 5 conpogade(antoxtdean lauhyatoxilde)reyeariratiate neavllyi pacborate,
or a weak organic acid salt of an alkali nmetal or alkaline earth
metal) into thed & ddhretpant odf mesthly lerdsiiole twhieclf iwesterdi strid |cethieon
colum, withdrawi ng an overhead product streamfromthe first
distillation &8RGRACNSNENOHBE NFPES Phetprddute seceam dnsadid leitddine
part of both ends of a second distillation colum, and w thdraw ng an
acetic acid sfPédmsgbBicant ildl [tref ves dndomiisddilia ficome Juower Faet
of the second distillation colum and w thdraw ng an over head

fracti on cont &PRFRFSREAPH F hyfroRensbedhde BX igitsmid atthenueptumart

of the distillation column cannot be inhibited using
potassium hydroxide or the like efficiently. According
10 totheprocessdescribedinthedocument, evenifthequality
of aceticacidcanbe improvedby reducing the concentration
of hydrogen iodide (HI) contained in the side cut streamn,
it is difficult to reduce the concentration of hydrogen
iodide at a high level in the whole second distillation
15 column. Further, the concentration of hydrogen iodide in
the whole second distillation column may be reduced by
feeding an alkali metal hydroxide (e.g., potassium
hydroxide) at a height level lower than the feed port of
the seconddistilliation column and feeding analcohol (e.g.,
20 methanol)atthesametime(orthesameposition)thealkali
metal hydroxide or at a position lower than the feeding
position of the alkali metal hydroxide. 1In this case,
however, a distillation column having a large column
diameter is necessary, and the process is inefficient.
25 [0008]) Incidentally, Japanese Patent Application
Lald-Open No. 48-61414 (Jp-48-61414A, Patent Document 3

discloses a method for removing (or separating) iodine



[ 0009] According to the nethod described in the docunent, the al kali
nmetal or alkaline earth netal conpound is fed to the product stream
fromthe first distillation colum or the second distillation colum.
However, the product 20 streans are over egqs |n_the flrsp and second
distillation colums, and this nmethod is quite different in
production process of acetic acid fromthe above-nentioned process
for separatingroheaaeettcaacdd witieRmaameridapliihtomAieny anfFaketic
exanpl e, the nmethod described in the docunent intends 25 to decrease
hydr ogen i odi deicost séarecontad riug oetinpraadaatinghciany iand 4 keddie
method is quite different inliquid to be treated fromthe
above- nenti ongdrpr ofedsth e8dREWLATED FARE tDOGIIVENTS tRAREND 1IRQEVENTS
[ 0010] Patent Docunent 1: JP-2006-160645A (Cl ainms, 5 Paragraph No.
[0027], and BEtagpbdsiing an alkRdtiemtetBdcwrentl k) ihR- 200915 GEL20A
(d ai ns, Paragraph Nos. [0047] and [0142) to [0147]) Patent Docunent
3: JP- 48- 61414ampchaidntarandi O awi imgdjodlde, a carbonate, abicarbonate,
0r a weak organic acid salt of an alkali metal or alkaline
earth metal) into the middle part of both ends of the first
distillation column, withdrawing an overhead product
stream from the first distillation column, introducing
10 the product stream into a middle part of both ends of a
seconddistillationcolumn, and withdrawing an acetic acid
Stream substantially free from iodine from a lower part
of the second distillation column and withdrawing an
overhead fraction containing iodine from the second
15 distillation column.
[0009] According to the method described in the document,
the alkali metal or alkaline earth metal compound is fed
to the product stream from the first distillation column
or the second distillation column. However, the product
20 streams are overheads in the first and second distillation
columns, and this method is quite different in production
process of acetic acid from the above-mentioned process
for separatingthe aceticacidstreamasaliquid component.
For example, the method described in the document intends
25 todecreasehydrogeniodidecontainedinapurifiedproduct

stream, and the method is quite different in ligquid to

be treated from the above-mentioned process.



SUMMARY COF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON
[0011] It is therefore an object of the present invention to provide
a process for producing acetic acid while 15 efficiently inhibiting
(or preventing) an increase in concentration of hydrogen iodide (or
condensation of hydrogen iodide) in a diStillation colum (second
distillation colum) forpurifyingcrudeaceticacid, fromwhich a

| ower boi | i ngpoi nt has been renovedbydistillation, 20 by further
distillation. [0012] It is another object of the present invention

to provide a process for produgkEngracehkré @@EQMEPQ% process
Preventing corrosion of a second distillation colurm. - 9 - found

that, in a process for producing raceinT msdgmdheh conpri ses
separating a |l ower boiling conmponent froma volatile conponent at

| east cont ai ni ¥y 1ddet Pat @t dpocmbdnyt acegat gooARl Byk45Rdide, ; and
hydr ogen i odi debydi stillation, 5 feeding a second distillation €olum

(dehydrati®on CZ@BYRON BN .t hd 02Ul temy Btdie agetic acid, and
separating water and others to obtain purified acetic acid, the
condensation of hydr el bdiateient he: wipl2osecont slost k&ia’%&gn
colum can be inhibited (or prevented) at a high | evel by adding 10
an al kal i conpéréAtrapy &ogsde [AdetTilc aaei d o1y A shecidi £ ghbodi nent and
subjecting the mxture to distillation; and that the inhibition of
the condensation can H&itf1i tDadheneror rosi or- 0f - 6 el abol €1 $869NGhg
distillation Bolunn. The present invention was acconplished based on

t he above rawings)

10

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0011] It is therefore an object of the present invention

to provide a process for producing acetic acid while
15 efficiently inhibiting (or preventing) an increase in

concentration of hydrogen iodide (or condensation of

hydrogen iodide) in a distillation column (second

distillationcolumn)forpurifyingcrudeaceticacid,from

whichalowerboilingpointhasbeenremovedbydistillation,
20 by further distillation.

{0012] It is another object of the pPresent invention to

provide a process for producing acetic acid, the process

preventing corrosion of a second distillation column.

25 MEANS TC SOLVE THE PROBLEMS
[0013] The inventors of the present invention made

1ntensivestudiestoachievetheaboveobjectsandfinally




15fi ndings. (0014] That is, the process of the present invention

i ncl udes a process for producing acetic acid, which conprises an
acetic acid collection step for feeding a first distillation colum
with a volatile conponent at 20 |east cogtainingaceticacid, mnethyl
acetate, nmethyl iodide, water, and hydrogen iodi de, separating a
first lower boilin oi nt conponent as an overhead (volatile
conponent or \f&p’éﬁgzﬁgétcotirpoatlmgc;emcfoaoph:eclbictiggaaf:étﬁt d¢D¥ivthich
stream (crude liquid acetic acid stream first liquid 25 conponent)
mai nl y cont ai 9P AEaY casinitian anl aoest iwoiadcd ey pusifdeatit ofr &t ep
for feeding a second distillation colum with the first liquid
stream furth&lsdgdreatrngonent@t leasecondaiovery doitingcpdi Methyl
conponent as an overhead, and collecting a second liquid stream
(purified |iqdic®taterine ey Hisdidamarséuahtbdeindi debpatiantillation,
contai ning_acetic, acid; wherein an alkali conponent is added or m xed
5in the f%lI(RﬁQQ&nﬁhﬁﬁ@%§”¥h§l§hﬁlbﬁtéQw«1Qiundi$ﬁéhyﬁngtaohhmuﬂumn)
objecttobe treated (ora |iqui dobject) containing the first liquid
stream and th§l§$k5§?]%%ﬁﬁﬁbﬁﬁﬁCFHd?ﬁﬁmﬁéGbﬁﬁidi§HkiSapanatingunﬂxﬁnr
the first liquid streamis subjected to distillation in the presence
of the alkali 16 CoMponEROPtatn purified popfhd cadddi themsomentsats on
added to or mxed with the first liquid streambefore the first
liquid stream’i's ¥ PP o e iS5 bRFNG ¥rol e SEcomcliahllation colym)

. P i | um h | kal i
in the Secondcghsgélifﬁiégkéé?6ér br%vgn%ed? gt a high level by adding

10 an alkali component to crude acetic acid in a specific
embodiment and subjecting the mixture to distillation;
and that the inhibition of the condensation can inhibit
the corrosion of the whole second distillation column.
The present invention was accomplished based on the above

15 findings.

{0014] That is, the process of the present invention
includes a process for producing acetic acid, which
comprises an acetic¢ acid collection step for feeding a
first distillation column with a volatile component at

20 leastcontainingaceticacid,methylacetate,methyliodide,
water, and hydrogen iodide, separating a first lower
boilingpointcomponentasanoverhead(volatilecomponent
or vaporized component), and collecting a first liquid
stream {crude liquid acetic acid stream, first liquid

25 compenent) mainly containing acetic acid, and an acetic
acid purification step for feeding a second distillation

column with the first liquid stream, further separating



15 conponent is added or m xed at the sane height |evel (or position)
as a height level (or position) at which the first liquid streamis
fed or at a height Ievel (or position) upper than the height |evel

(or position) at which the first liquidjgtreamis fed. 20[0015]
Incidentally, in the manner (2), the feeding position of the first
l'iquid conponent is usually situated at a position upper than a
position at wii ERAORE JE3EEd Noiduing eeipenemmbcnerd] laec taed ofwa rthtedcawn
as a bottomfraction or as side cut fraction) fromthe second 25
distillation @UMLLIEGHFLEY Porsaarachddmarid srtatsa! v phedduset Hydrdgen
iodide in the first liquid conponent is easily allowed to contact or
react with théAHRA PCLEnPERBAT. (PREPRAI} LAt dmonnendnt lsecorid ining
distillation colum before the al kali_conponent is noved to the | ower
part of the séCHTddrStRf IS tanwrkathecreraensats enldeld hy dricgeh
iodide in ghe,mh%%e %eﬁgrd‘S distillation colum can efficiently be

i nhi bi t ed.~ [ 0617]-"&c ¢Ordidg " MR SFicocldds a8 1e (Fledom dimidntliion
the first |ower boihjgg.goigt conPonent is separated by the first
distillation Cotftd ®BiCEkaNREE TEAtBRL OFiar 51w dabdcebimsemndainifiee
concentrationt%% gethéllLodL e may 10 bg about 10 ppmto 8% by wei ght
[for exanple, Te€s& fRan 450§ ReFGAT fRAgthe abbkaly ccpwmanen 3 Busthe

wei ght)], the ntr.ati. f, methyl acetate may be about 0.1 to 8%
by wei ght, t hSEEonde ﬁ’tlrsétlﬁgr?%&for\/\ét%“%y( Ye o dt 17 2 HEEwighssthy eam

wei ght (partigul nor,e_th % by, weight) , 15 and the .
concentrat i on(i%f 91}5]}%,/#%%%% ‘ﬁooﬁi8@4@9‘%68%&“@%@2?%%IhC%@éot%%m%ﬁlﬂhe
basi s of weight, not nore than 100 ppm preferably about 1 to
30 ppnm. Nbreovg%sn%ﬁg)énnunt to be added of the al kali conponent may

for exanpl e be about 1 0 ar ui val ents.relative to 1 mol 20
of hydrogen iodide iA]?hgh%i$g¥gﬁ#dﬁan%E?qéﬁf AREEL P gFd¥ed with

R e R

conmponent in the liquid o not nore
basis of weighk. fed to the second distillation column,

(2) in the second distillation column, the alkali

15  component is added or mixed at the same nheight level (or
position) as a height level {or position) at which the
firstliquidstreamisfedcn:ataheightievel(orposition)
upper than the height level (or position) at which the
first liquid stream is fed.

20 [0013] Incidentally, in the manner (2), the feeding
posithnlofthefirstliquidcomponentisrmuallysituated
at a position upper than a position at which the second
liquid component is collected (withdrawn as a bottom
fraction or as side cut fraction) from the second

25 distillation column.

{0016] For the manner, probably because hydrogen iodide

hlthefirstliquidcmmponent:haeasilyallowed1x>contact



[0018] In the manner (1), the contact tenperature of the 25 first
liquid stream (or conponent) and the al kali conponent maybe about 100
to 170C, and the tinme fromwhen the first liquid stream (or
conponent) and the al kali conponent argj -~ 12 - mxed till when

them xture is fed to the second distillation colum may be not nore
than 5 mnutes. [0019] According to the present invention, since the
al kal i conpomgntrsastadddd: ithea a i3f commemeat (e taladdizatgon) in
conponent can be used for neutralization of hydrogen i odide
certainly, sé&hehggcend ddmsdntlaftd opecabigery beforretlig RAKRL &SRR can
be reduced. Therefore, the condensati on or accunul ation of an
excessi ve anddritowrd ERE NS ke $T BBRDOSHIS FRACPAR ddScond 2F16M 3914 on
colum (e.g., a lower part of 10 the distillation colum) can

ef ficientl y GBS @ensiersa iy OéxéﬂﬁFégePn PREBr B eklRe %W%rﬁﬁﬁﬂn%

be added of the alkali onent ma not nore than 85 nol
equi val enfs (B3l %ﬂﬁlQRJg; ‘%@Xd%f%&c%ﬁﬁﬁ%ﬁJ%%t%§h+%%5f$ve to 1

nmol of hydrogen odlde n the first i tream and, the al kal i
corrponen%/ rraswdje”a]dd%‘ac?ﬁdblﬁ‘aéro Fﬁ%tp”c‘ﬂ"ee etﬁief REPSARDGATRN G RY i

ot g I B o AR
the present %9&?%&&%@ dlS ffagion column. For example, in the first
liguid component, the concentration of methyl iodide may
10 be about 10 ppm to 8% by weight [for example, less than
1% by weight (e.g., about 10 ppm to 3.5% by weight}]l, the
concentration of methyl acetate may be about 0.1 to 8%
by weight, the concentration of water may be about 0.2
to 20% by weight (particularly, not more than 3% by weight],
15 and the concentration of hydrogen iodide may be not more
than 1000 ppm on the basis of weight (e.g., not more than
100 ppm, preferably about 1 to 30 ppm). Moreover, the
amount to be added of the alkali component may for example
be about 1 to 2000 molar eguivalents relative to 1 mol
20 of hydrogen iodide in the first liquid stream, and the
alkali component may be added in order that the
concentration of the alkali component in the liquid object
may be not more than 100000 ppm on the basis of weight.
[0018] In the manner (1), the contact temperature of the
25 firstliguidstream {oxr component) andthe alkali component
may be about 100 to 170°C, and the time from when the first

liguid stream (or component) and the alkali component are



20 distillation nmay be perforned in the presence of the added ?I Ikglfvler
conponent and at |east one conponent (A) having a boili ng poi nt o
than the boiling point of acetic acid and bei ng sel ecte r?n1 S e
group consi sting of an al cohol, an ethﬂer]1 and an acetate ester.

i i T t of the - 13 -
25 conponent (A) tends to exist in ar? upper par _
itgﬁi bi t t[\rg pr oduf:ti on of hydrogen iodide due to a reaction of nethyl

i odi de wi th watisred hilheheppare pagtnoé ihesesend sd-stid AdMation
colum. In the manner, for exanple, the liquid object Ln i"Cl L
conponent (A) @lunrcorcerie atotomded 410dn | BS54 hags 0. 2% by wei tgh
(e.g., not less than 1% by weight) exists may be distilled in e

istill@QIoh chtoondifi§0R4] t Reppeseahat iMeby:ibhe SPARENeAL
?2foggydhz ; conmponent containing at |east one nenber selecteg ?rom

10 the group corisilsit Pagrohentt hmaddedd mat fiybc et emardd NBLEY va1 1
acetate. [0022] The conponent (A) may be contained in the first
liquid stream{IFHereidnphe bewrsesd fet hn)ﬁb_tata_etdiatag;ilotsl @p%@kgggr&g;m%gﬁ ,
icient concentration in the first liquid 15 strean), o
?g:f!sg:ogp at gl Y e tadded soThaati shet Amounnpoaent d@a?dn(aag Q?lo@talr%gmq
i in the liquid object by adding the conponen
1Ei0r gi(l islt qLi d sCPF@éJr%q chfepredentativetly, Thereboponanle ¢4)admy¥abeon or

i in the liquid object by (i) adding the
al 'owed to ex%%%umulationék?nlexcessiveamountofthealkalicomponent

in the second distillation column (e.g., a lower part of
10 the distillation column} can efficiently be inhibited.
For example, in the process, the amount to be added of
the alkali component may be not more than 85 molar
equivalents (e.g., not more than 80 molar eguivalents)
relative to 1 mol of hydrogen iodide in the first liquid
15  stream, and the alkali component may be added in order
thattheconcentrationofthealkalicomponentintheliquid
object may be not more than 1000 ppm {e.g., not more than
800 ppm) on the basis of weight.
[0020] According to the present invention, a second
20 distillation may be performed in the presence of the added
alkali component and at least one component (A) having
a boiling point lower than the boiling point of acetic
acid and being selected from the group consisting of an
alcohol, an ether, and an acetate ester. Since the
25 component (A) tends to exist in an upper part of the
distillation column, the tendency and the neutralization

with the alkali component are combined to efficiently




20 conponent (A) to the first liquid streambefore the first liquid
streamis fed to the second distillation colum and/or (ii), in the
second distillation colum, adding the conponent (A) to the first
liquid streamat the sane height |evel {gr_position) as a height

| evel (or position) 25 at which the first liquid streamis fed (for
exanple, a plate to be fed or supplied) or at a height level (or

posi tion) upperhihan theeiheight idrevé hatradechothéefdusto arddction
liquid streamis fed [for exanple, a plate upper than (e.g., the
first plate abbwethylpiatedatwiitii vhtehelrf thstuppauipdrstofaime sedea .
[0023] In the process of the present invention, the 5 material of (or
for form ng) dhetsktantodi soilhati odm coleimemeyr cohgpr | searamnla) | dye
(for exanple, a nickel-based alloy). The present invention achieves

t he inhi biti ohi@hidkdjeotr bsivbachart: evepoaestc@rdatisstohtantvation
colum made of such a relatively corrosive material can preferably be
10used. [ 60249% THet pratessiast QRS presedghitnienti.onnesudkby fhanhed
conprises a reaction step for continuously allow ng nethanol to react
with carbon mPrioxedehth enéspresericeeofliatéatlatlysn shst eaceoodpri sing
a nmetal catalyst, anionic 15 iodide (e.g. , an alkalinetal iodide
such as |ithith$bbileyionaaglu@ihyl iodide in a carbonyl ation
reactor, and a flash distillation step for continuously feeding a
flasher (flash®®¢hboRaPEEF Rt Lyeddactingn Sompomea ™ ridgh Ry Rsact or
and evaporating a volatile conponent at |east containing 20 product
acetic acid, pyretetabbainkbfyti b8REE, ORAL BEIPERJRS R BERAI BEPBe
by flash.distjllation, and the, volatile conponent obtained through

these steps i S FedCPdPt RRnFFstndi sfi PEPRBRLcoPERRTDYAO2EN For 2RFe

process conpr%géggltggeggggh distillation

[0022] The component (A) may be contained in the first
liquid stream (for example, when methyl acetate is
containedat asufficient concentrationinthe first liquid
15 stream), or may newly (or separately) be added. That is,
the component ({A) may be allowed to exist in the liquid
object by adding the component (A) tc the first liquid
stream. Representatively, the component (A) may be
allowed to exist in the liquid object by {i) adding the
20 component (A) to the first liguid stream before the first
liquid stream is fed to the second distillation column
and/or {(ii), in the second distillation column, adding
the component (A) to the first liguid stream at the same
height level (or position) as a height level (or position)
25 at which the first liquid stream is fed (for example, a
plate to be fed or supplied) or at a height level (or

position) upper than the height level at which the first



25 step, in the flash distillation step, the reaction m xture nmaybe
separated into the volatile conponent and a liquid catal yst m xture
at least containing the netal catalyst - 15 - and the ionic iodide,
the flash distillation my be conductedjynder the condition that the
concentration of nmethyl acetate is not |ess than 0.6% by wei ght.
Probably because the flash distillation under the condition can 5

i nhi bit an i nt¥®asesitmeeoniceheddtficoneoimber egeleiodpderitharhée {¢ash
evaporator and additionally can efficiently increase in concentration
of methyl acetie £inet ipd adecahevdilseiplate ort cdligm thehéiratr bdgeldn
concentration of hydrogen iodide in the second distillation colum
can 10 furtheptegdmcienfeéyl be i nhibited. [0026] The concentration of
met hyl acetate in the liquid catalyst mxture may be not |ess than 1%
by wei ght (inlp2aZ8icdpakthensrocess cfanhe SRASENReilgMtent ivbredVeEr |
the concentration of water in the liquid catalyst m xture may 15 be
not nore than™a58% byl wei gt foTHE Eicent ratreRNefdt Hel st il ot ap Avyat
inthe liquid catal yst m xture nmay be not | ess than 300 ppm on_the
basi s of wei ghtY TRHEE a8 17 1 QohERE RN of 24t RaxFd ALLRE) -

liquid catalyst m xture may be not |ess than 40% by wei ght. 20[0027]
Repr esent at i vel'§, PREBROF esPBEPTLBt REDEGHESN LS PB%‘lS‘flthBh odopEnent
inthe liquid catalyst m xture, the concentration of the ionic iodide
may be not nof&TFAIRCBOBDHY SHETYRt SSCRBACGhERht Fat+OR Tyt Mpde of

i odide may be nof nore_than 5% by weight, the concentratiqon o
y such a relatgve ypc%rros ve materga can pre%eragly be

10 used.
[0024] The process of the present invention usually
furthercomprisesareactionstep forcontinuouslyallowing
methanol to react with carbon monoxide in the presence
of a catalyst system comprising a metal catalyst, an ionic
15 iodide (e.g., analkalimetal iodide suchaslithiumiocdide),
and methyl iodide in a carbonylation reactor, and a flash
distillationstep forcontinuously feedinga flasher (flash
evaporator) with a reaction mixture from the reactor and
evaporating a volatile component at least containing
20 product acetic acid, methyl acetate, methyl iodide, water,
and hydrogen iodide by flashdistillation, and the volatile
component obtained through these steps is fed to the first
distillation column.
[0025] For the process comprising the fiash distillation
25 step, in the fiash distillation step, the reactionmixture
may be separated into the volatile component and a liquid

catalyst mixture at least containing the metal catalyst



25 acetic acid may be about 45 to 90% by weight, and the
concentration of water may be not nore than 10% by weight. In
particular, with respect to the concentration of each - 16 -
conponent in the liquid catalystm xturej; the concentration of the
ionic iodide may be not nore than 40% by wei ght, the concentration of
met hyl iodide may be about 0.01 to 4% by wei ght, the concentration of
acetic acid naydbehabbutid 50dide85%hbyfhesghtiisthélebnoennagt ben of
nmet hyl acetate nmay be about 0.7 to 5% by weight, and the

concentrati oncofiduwated umyebhetebaand).t8 dro t8%tbyhaecghtent 80287 oA
the flash distillation step, the flash distillation my be conducted
at an absol uteephebaastaife 16 abbuie: thes 0. 6% Miayeagdtt heProbably
tenperature of the liquid catalyst mxture (or the flash distillation
t erper at ur e) h%?a%%eag@@tIl@@ht@livgtiatEQUZQPdﬁﬁ the peodebionfcane
present invention, the concentration of each conponent in the flash
evapor at o 15MAayPbE jiTRR Y dddongeadar tdomeiehydspgen iodide
conmponent (s) for produci ng each conponent. For exanple, the
concentrat.onl%ﬂﬂﬁbﬁﬁﬁﬁhaeéﬁapéaFﬁfﬂW@Mq@ﬂﬂ&#Qﬁﬁ%ﬂ@@@ﬂnﬁ&fegéeﬁa9Ybe
adjusted (for exanple, adjusted to not [ ess than 0.6% by wei ght) by
addi ng or nlxﬁﬁﬁrﬁ%Fﬁfﬂl§8§F§P§rﬁél&ﬁd?%ﬂ“ﬁﬁﬁﬁﬂﬁﬁﬁéﬁ%ep%%dﬁEiﬁ@cond
met hyl acetat ﬁEe reaction m xture and/or the flash evaporator.

[ 0030] Throug @tagchPﬁﬁmBn EPﬁe198F§PS8f1Ph€°BF865FﬁFéﬁPstof

any conponent%yéEeX|sth in the, gﬁne n]Xtu%66§5E§ such as t he

first liquid P?%ﬂ)lP A5t 195 h6r §°CRRA &hFD dng re
proport| Qns OfurQﬁe%'éf gggg%ggsbgsl%gooagé wei ght in total.

[0026) The concentration of methyl acetate in the liquid
catalyst mixture may be not less than 1% by weight (in
particular, not less than 1.5% by weight). Moreover, the
concentration of water in the liquid catalyst mixture may

15 be not more than 15% by weight. The concentration of the
metal catalyst in the liquid catalyst mixture may be not
less than 300 ppm on the basis of weight. Further, the
concentrationofaceticacidinthe liquidcatalystmixture
may be not less than 40% by weight.

20 (0027] Representatively, with respect to the
concentration of each component in the liquid catalyst
mixture, the concentration of the ionic iodide may be not
more than 50% by weight, the concentration of methyl iodide
may be not more than 5% by weight, the concentration of

25 acetic acid may be about 45 to 90% by weight, and the
concentration of water may be not more than 10% by weight.

In particular, with respect to the concentration of each



- 17 - EFFECTS OF THE | NVENTI ON [ 0031] According to the process of
the present invention, acetic acid can be produced while efficiently
inhibiting (or preventing) an increase in concentration of hydrogen 5
iodide in a distillation columm (secondidistillation colum) for
purifying crude acetic acid, fromwhich a | ower boiling point has
been renoved by distillation, by further distillation. Moreover,
accordi ng to theppressrdn jhvbhandd cathe ystmrigsiwre othe pensespndtion
distillation colum 10 can be inhibited. Therefore, distillation can
efficiently befpeheotpicwiefhbde may magatheoser dh@rditdti Pravpsaht,
colum with a high-quality material having a high

corrosi on-restBeaferceThyathenopdi Agthvl t edpiederit Hanwdadtod,- Clhéo
second distillation colum can be 15 nade of an i nexpensive or

| ow gr ade mat &% i Wedghtndihe RENEESEr6f LERLC HREGLEC TR PREYIS 2BPut
acetic acid can efficiently be reduced. BRI EF DESCRI PTI ON OF DRAW NGS
20[ 0032] [Fi g2C1Fo 3P b weighdi-aghansPorekpraian it a95toduéeréate
process (or production apparatus)_of acetic acid in accordance wth
an enbodi nent *8¥ PﬁeaBPége%t7iE9e%TiQﬁLwelghtr and the concentration

of water may be about 0.8 to 8% by weight.
[(0028] In the flash distillation step, the flash
distillation may be conducted at an absclute pressure of
10 about 0.1 to 0.5 MPa, and the temperature of the liquid
catalyst mixture (or the flash distillation temperature)
may be about 100 to 170°C.
[0029] In the process of the present invention, the
concentration of each component in the flash evaporator
15 may be adjusted by adding each component or component (s)
for producing each component. For example, the
concentration of methyl acetate in the liguid catalyst
mixture may be adjusted (for example, adjusted to not less
than 0.6% by weight) by adding or mixing methyl acetate
20 and/or a component producingmethyl acetate tothe reaction
mixture and/or the £lash evaporator.
[0030] Throughout the description, the total of the
proportion(s) of any component(s) existing in the same
mixture system {such as the first liguid fraction) is not
25 more than 100% by weight; and the proportions of the all

components is 100% by welght in total.



25DESCRI PTI ON OF EMBODI MENTS [ 0033] Hereinafter, the present
invention will be explained in detail with reference to the draw ngs.
Fig. - 18 - 1 is a diagram (a flow sheet, a schematic process

drawi ng, or a schematic plant |ayout drawing) for explaining a
production process (or production apparatus) of acetic acid in
accordance with an enbodi nent of the present 5 invention. [0034] The
enbodi nent of Fig. 1 shows aEEPECTHUOBSTPEOTLBYENTODONapparatus) for
produci ng acetic acid froma liquid reaction nedium (or reaction

m xture) genef@®2d] bicaocroihignuoisecar honys atfi tine reacttneni nfemei dtanol
wi th carbon 10 nonoxide in the presence of a catal yst system
conprising a abtedicmcat alaysbegsr ednetdlwhdatalkefst cardtd yconcabat ysg
[lithiumiodide as an ionic iodide (or iodide salt) and nethyl

i odi de], as webr rawwetinghcindinpethyk bt aatentarat o odi bedaagant
of water. 15[0035] The process (or production apparatus) conprises a
reactor (reacitdhdeysnen)distollehirpi agloun tlhecabovdimsatlofégn
carbonyl ation reaction of nethanol; a flasher or evaporator (flash
evapor at or) 2cebpnsed@arapihgi aivelcatideca conporeid, of ramvwhdehialadey
stream (a lower 20 boiling point fraction) at |east containing
product acetiBoatidg ofsirtdyhagdman semaEeRY féatdélakieer drfdrther
by- product hydrogen_iodide, and a |liquid catalyst m xture (a

| ow-vol ati | e EbfpohéAtior a Begherebhoi RrAgrponat tor beei BAFSHALNl y

containing a gatalgst conponent (a higher boiling )
invention, the corrosion of the seconddistillation column

10 can be inhibited. Therefore, distillation can
efficiently be performed without forming the second
distillation column with a high-quality material having
a high corrosion-resistance. Thus according to the
present invention, the second distillation column can be

15 made of an inexpensive or low-grade material, so that the
cost of the production process of acetic acid can

efficiently be reduced.

BRIEF DESCRIPTION OF DRAWINGS
20 [0032] [Fig. 1} Fig. 1 is a diagram for explaining a
production process {(or production apparatus) of acetic
acid in accordance with an embodiment of the present

invention.

25 DESCRIPTICN OF EMBODIMENTS
f0033] Hereinafter, the present invention will be

explained in detail with reference to the drawings. Fig.



25 point conponent) (e.g., a rhodiumcatalyst and lithiumiodi de)
trona liquid reaction nmedium (or a reaction mxture or a reaction
solution) which is introduced fromhe reactor - 19 - 1 through a
feed line 14 and contains acetic aci d-geperated by the reaction; a
first distillation colum (splitter colum) 3 for separating or
renoving at | east part of a lower boiling point fraction (first |ower
boi | i ng poi nt 15-F P&t RPN cldn £ APHi TitRe T oRes Botha hyp di acaseonpoashng,
(e.g., nethyl iodide, nmethyl acetate, and acetal dehyde) out of the
vol atile conpBheft SFheradiEeRlpREmieheutl deherng )t KosughPa Afieddal Bne
15 as an overhead froma colum top thereof and w thdraw ng or

di schar gi ng aPFPHeEtEPRUPYCEESSt AeANPEBAVELEAPRg2aRPArREUAS @E( aRetic
acetic acid stream crude acetic acid stream_ as a side stream by
side cut; a s@‘ébﬁdlﬂi SEFPFHERGR WaLOAT4 SFEPIiBREN RE abel PFSEePart
of a Iome&iboilinﬁ oint fraction (second | ower boiling point
fraction) “contarh Egoa‘lomer boi | i ng poi nt conmponent (such 15 as

261 d St ream i APPOALCORT FOMEHESFT Pt Pl ot THAS 6P h UTHP 2 PRPBASA a
boi 11 g poi nt (<BnBERBRE CER) oRBF bBFPRHGSBENE SFirpar PELds | EOBOA AAPAG,
bt & i ng . SEEARATTUCH i &b ESRERA I ACUEd BEPE Chraldl Po
i de ot roam by ar eaSgyE B St BBk e g e BorBEd i Thoatels °
Corteraeagin folSH S a0t SOdSIN IR S SURERL G e ne
E:ondenser 5 fQrrl@@@gﬁﬂs&é@afy%%%egsﬁglcglcggpgﬂw% 4y aalncgt]::g%gly%tzo
{lithium iodide as an ionic iodide {or iodide salt) and
methyl iodidel, as well as acetic acid, methyl acetate,
and a finite amount of water.
15 [0035] The process (or production apparatus) comprises
a reactor (reaction system) 1 for carrying out the
above-mentioned carbonylation reaction of methanol; a
flasher or evaporator (flash evaporator) 2 for separating
a volatile component or an acetic acid stream (a lower
20 boilingpointfraction)atleastcontainingproductacetic
acid,methylacetate,methyliodide,water,andby—product
hydrogen iodide, and a liquid catalyst mixture (a
low-volatile component or a higher boiling point fraction)
mainly containing a catalyst component (a higher beoiling
25 point component) (e.g., a rhodium catalyst and lithium

iodide) fromaligquidreactionmedium (ora reactionmixture

orareactionsolution) whichis introduced fromthe reactor



(vapor) discharged through a discharge line 11; a recycle line 12 for
recycling a liquid conponent condensed by the condenser 5 to the
reactor 1; and a discharge |line 13 for dischargi ng a gaseous
conmponent, which is a non-condensed 5_c@gponent in the condenser 5.
[0037] Further, the flasher 2 is equipped with a heat exchanger 6 for
cooling a liquid catal yst m xture (or bottomfraction) separated by
the flasher 21ahdodicdchdfiegetilinerhs hArdointtemrsf acheltlasitegefetrhtedgh
a discharge line 18; 10 a recycle line 19 for recycling the liquid
cat al yst m xtbyetkooredcbyonheaharsexchanyetadion théumeacspiittea
heat exchanger 7 for condensing a condensabl e conponent in part of
the vol atil e cohpbhent {of separdtenghusemivioimraged castapaoverticad
fromthe flasher 2 and introduced through 15 a feed line 15a; a

di schar ge | i néo48r fop il B¢ hapbih o 2o alswoUs icstpdmenstr, bakildhgi poant
non- condensabl e conponent in the heat exchanger 7; and a recycle line
17 for recycl £R§CRIPRYGoAtEdM iNarubPV el P oddAPERsHN COPTRO Mg (8c8t i C
aci d condensed bg t he heat exchanger 7 to the reactor 1. 20 [0038]
Furthernore, PRENYI sedéfiet ime¢bybraciaim 3ndk ssqiisdsed vdehoat of
condenser 8 for condensing a condensabl e conponent in the | ower
boi | i ng poi nt *REa¥PBhior 60BPRBEATILEERRAYEEC hESNghe dilssharge
line 20; a reg%cle Line 22 for reg%cling a |iquid conponent condensed
by the 25 condBheBelgai beefle! +oact ra%;aQaQWﬁghﬂﬁgIﬁﬁ%@~?2§0ﬁéﬂn top

reovel 109 (or LelLyst g, par oL Lhe Liouwd gomanent, candenseg by
oo 00 | 18Pl S ST 00, B aasens, sompane, MLCD! . 8,
O Fehargino 2, 908 O0ULL R0 1L TLRCLI OB LI, LLgL, B Lo
T o op SHEER o S PRSI, eSS 20,18 0 DAL
colum 3. [0033h;Thg 38TART rdiaelliblatiQa a0l Yt isd:89uipRed Wi th
fraction) containing a lowerboiling point component (such
15 as water) as an overhead from a column top thereof out
ot the acetic acid stream introduced from the first
distillation column 3 through a feed line 23 by side cut,
separatingat least part of a higherboilingpoint component
{higherboilingpoint impurities) (containing, e.qg., water
20 and propionic acid) from a bottom of the coiumﬁ, and
obtaining a second liquid stream containing acetic acid
(an acetic acid stream, purified acetic acid stream)
through 2 feed line 29 as a side stream by side cut.
(0036]) This process is provided with a condenser or a heat
25 exchanger for condensing a component fed through each line.

Specifically, the reactor 1 is eguipped with a condenser

> for condensing a condensable component in an offgas



10 a condenser 9 for condensing a condensabl e conponent in the | ower
boiling point fraction or overhead di scharged through a di scharge
line 25; a recycle line 27 for recycling (or refluxing) a liquid
conponent or |ower boiling point fractipnp condensed by the condenser
9 to the second 15 distillation colum 4; a discharge line (recycle
line) 26 for separating part or all of the |iquid conponent or |ower
boi | i ng poi nt (FRREE] oh TR dhEpudhea Biriddirseae dineohd t Ferprreley
and recycling_the separated conponent or fraction to the reactor 1,
and a |ine 281#Bf ¥ed@itngeopchipds? désarist eamPANERE oIS by Ehea
scrubber 10 through aline 13. (0040] This process shown in Fig. 1
further conprFSBSTRSEEr UGG regrhigbet’ WsCF énfiacharge ecbverihgothe
gaseous conpo entﬁ got non- condensed conponents) or others 25

di schar ged fr8htFRREEOREch§8F S8 St FpaRe™ bx (ldridet S 2 NaRdcPRrEensed
condenser and abandoni, ng éhe Cﬁgponent% and/ or recycling the
conmponent & t o “PRBOPEREL 18n L8 FERAERSGE, °- 22 - the reactor 1).

From t he- st BR8P T3y EHERET 1 G it W on Gy SOMEHE . Theh oAk or

D) o', ool B e e SL Q04 el ol el gty A e Brcsens, shown. L

ggg??gﬁghs?Snggggggpﬂgggéégggéa]9ngﬁf%EgsR%%c %ﬂ%ﬂ%ﬁ%c&%&ged from
the bottom of the flasher 2 through a discharge line 18;

10 arecyclelinel9 for recycling the liquid catalyst mixture
cooled by the heat exchanger 6 to the reactor 1; a heat
exchanger 7 for condensing a condensable component in part
of the volatile component (or volatile phase) discharged
as an overhead from the flasher 2 and intrcduced through

15 a feed line 15a; a discharge line 16 for discharging a
gaseous component, which is a non-condensable component
in the heat exchanger 7; and a recycle 1ine 17 for recycling
a liquid {or liquefied) component containing acetic acid
condensed by the heat exchanger 7 to the reactor 1.

20 [0038] Furthermore, the first distillation column 3 is
equipped with a condenser 8 for condensing a condensable
component in the lower boiling point fraction or overhead
discharged through a discharge line 20; a recycle line
22 for recycling a liquid component condensed by the

25 condenser 8 to the reactor 1; a recycle line 22a for

recycling (or refluxing) part of the liquid component

condensed by the condenser 8 to the first distillation



1 at a predetermned rate, and a catalyst mxture (a liquid 10
catal yst m xture) containing a carbonylation catalyst system|[a
catal yst system conprising a main catal Yst conponent (e.g., a rhodium

catalyst) and a co-catalyst (e.g., lithtumiodi de and nethyl iodide))
and water may be continuously fed to the reactor 1. Mreover, 15
fraction(s) (e.g., in the formof liquid) containing | ower boiling

poi nt fracti of@SYMANG ¢ Hisgherrdsoilliingg 2goifer fhachhoalsy &ronsehes
succeedi ng step(s) (e.g., the flasher 2, the first and second
distillation OMNRPRRNB afgiah ipea hean-exehangerly, cangordet scnubber
system 10) may also 20 be fed to the reactor 1. Then, inside the
reactor 1, a FPeREREPREScAR@actinn yEPEAicomeaiaiingg? tHehesdee hhtnand
t he hi gher boiling Eoint,conponent such as the_ netal catalyst
conponent (e.@Pint FR3EFtARcabalPst fianl dhetibhpEippdraéupe. §. and
lithiumiqdide) is_in equilibriumw.th a 25 vgpor-phase system
conprisin§ caF BorC bk Fel 1 B epRsdddtd BYith J%%H@#FbEOC%VﬁF%QEE?f
met hane, carbpn dj oxi de), .and a vaporized | ower boiling point.
conponent - 22'-cﬂqgi§%g§ﬁiﬁxm FRRYI eI T PRPARFRE a8 @Y ptBUUED , ThRd
met hyl acet at anda carbonyl ati.on reaction of et hanol proceeds
under stirringlﬁﬁtég%{%%fiﬁt% D G aHE.HT%% éP’fﬁé% prekifire
of the reactoE.l ﬁe.g. .;ﬁa tion 5 resgure, car bon nonoxi de parti al
pressure, hydfoheh Partt ag?8§sﬁpé,mﬂe hane partial pressure, and
ni trogen parti essure) may be intai ned gt _a constant. pressu
by v L i 04 S hp R PERP T U VBT e Pt £ oH, g PR WL E
wi t hdrawn vapor . | 0, nser, 5. .The withdrawn,10 vapor is_ .
WR qvaper 4 ghégf & fg¥?condeqq%ﬁﬂ(? 58ﬁggﬁéﬁpﬁﬁc88BEPHFHS in

cool ed by the condenser 5 to give a

acetic acid. peLl.aceial e, aeiiul. i e o es! Bl dehude, qvete, ognd

ot hers) and a gaseouS conpone contai ni ng carbon o

harogen: o qeRiBes Rk o ien L ESULHR% 4 ) QUL ROMPONELY ) S BEXELEINGD

the reactor 1 e resulfing gaseous “‘component (‘waste

di schar ged to(bhe, Serubher) sYSuem: 10-oABEnLhe AL ARIAY 1o 95¥el edihe

the reactor 1. In particu reaction systemis an exo

reaction systepmthabnacsaaRaRkEES Hjeah9eRekALRD caRd RALt 3%%)?%‘3

quantity of heat generated 20 in the reactor may be renove
cool ing payt Qis%h@lé@@@h'QBlBﬁﬁt4§rénéﬁggﬁﬁggErQQhEh?ré€98&b°Tine)

solution to the vapor with the condenser
26 for separating part or all of the liquid component or

lower boiling point fraction condensed by the condenser
9 from the line 27 and recycling the separated component
or fraction to the reactor 1; and a line 28 for feeding
20 a gas separated in the condenser 9 to a scrubber 10 through
a line 13.
[(0040] This process shown in Fig. 1 further comprises a
scrubber or scrubber system 10 for recovering the gaseous
components (or non-condensed components) or others
25 discharged from the condenser 5, the heat exchanger 7,
and the condenser 8 and abandoning the components and/or

recycling the components to the reaction system (e.g.,



[0044] To the reactor 1, if necessary, hydrogen nay be fed in order
to increase the catalytic activity. Mreover, 25 since the reaction
systemis an exotherm c reaction systemthat acconpani es heat
generation, the reactor 1 may be equi pped with a heat-renovable (or
heat-renoving) or - 24 - cooling unit (e.g., a jacket) for
controlling a reaction tenperature. Incidentally, as described |ater,
t he process ofhfi geastps eyui ppeeidenirblheat ldvehdogerezyiding the
renovi ng heat frompart of a volatile conponent fromthe 5 flash
evapor at or 2. S¥FRESUEVEAMPABANEher rebiee e §somothe Geiypéed wistyls tele 10
heat -renovabl e or cooling unit, the heat can be renpved. [0045]
Conponent s coﬁPth@dr?ﬁcgh@ﬂr%h%??%n(%i@1¢w¥h%Gﬁﬁﬂéxﬁéédtﬁ@nOMitt@d
solution) generated in the reactor 1 may 10 include acetic acid,

hydr ogen i odi 48, a9l oker boi |l i ngpoi nt conponent or |ower boiling

poi nt inpurit¥ havin%gg_boiling point |ower than that of acetic acid
(e.qg., nmethyl [P84ilde BeFoindd-t&h alty'st Prrcelyl Sheehate Bg a ¥ @dddi b
product of acetic acid wi th nmethanol, and acetal dehyde, 15
crotonaldehydéfpiﬁéPEQI&Po@@ﬁ&l@@ﬁfdé; and a hi gher iodide (such as

hexyl i odide qr yl._iqdi de) as -products), and a higher boiling

Epiﬂt c?ﬂpon?hpfgﬁghﬁ6ﬂ§F”5§iFE&@RESB?FHQQH%RT?WiﬁQQi tWPﬁﬁggﬁﬁt

i gher an at_ of acetic aci a al catal yst. conponen a
A e D

rhodi um cat al §5t 9ARQ°HF 15 LY R %%g??,top’ffb%i(%ﬁpéor

acid, and water], [004 | norder tomainly separate the , .
hi gher boi | i nggoal%?[precgtermlned rate, and a catalyst mixture (a liquid

10 catalyst mixture) containing a carbonylation catalyst
system [a catalyst system comprising a main catalyst
component (e.g., a rhodium catalyst) and a co-catalyst
(e.g., lithium iodide and methyl iodide)} and water may
be continuously fed to the reactor 1. Moreover,

15 fraction(s) (e.g., inthe formof liquid) containing lower
boiling point fraction(s) and/or higher boiling point
fraction(s) from the succeeding step(s) (e.g., the flasher
2, the first and second distillation columns 3 and 4, the
heat exchanger 7, and the scrubber system 10) may also

20 be fed to the reactor 1. Then, inside the reactor 1, a
liquid-phase reaction system containing the reactant and
the higher boiling point component such as the metal
catalyst component (e.g., a rhodiumcatalyst) and the ionic
iodide (e.g., lithium iodide) is in equilibrium with a

25 vapor-phase system comprising carbon monoxide,
by-products by the reaction (hydrogen, methane, carbon

dioxide}, and a vaporized lower boiling point component



conponent (such as the netal catal yst conmponent) fromthe reaction

m xture, the reaction mxture (or part of the 25 reaction mxture) is
continuously withdrawn fromthe reactor 1 and introduced or fed into
the flasher (evaporator) 2. In the flashgr_2, a volatile conponent -
25 - or a lower boiling point fraction (mainly containing acetic acid
which is a product and al so functions as a reaction sol vent, nethyl
acetate, neth{d-9odigéhvdatedidaydrarjet rodiddes asmodidier @)ldnsethyl
evaporated by flash distillation 5 to separate a |iquid catalyst
mxture or a HigfR¥e boRNHRgEPTIGRY ¥3 ket bR ChaPNIOf etz ali pyoaeeds al
catal yst conmponent, e.g., a rhodiumcatalyst, lithiumiodide, and

ot hers) from FHEF cBlet THR%i RY up eSt1AERPHeRLaPEYST| MRS | i qui d

catal yst m xt the netal catalyst co onent, 10 and in addition,
conponent s reE&QH%gTﬁﬁtwr EWQE@Pé?l e, @ac%il & -&oirdreapt hgn

i odi de, ter, and neth acetate) are also contained. [0047] Inside
of the fldshe?TSSSERR f %Elﬂ%%?PP%éflﬁoﬁaﬁﬁya%epéaﬁwéa:obvdgggﬁﬁat
at | east nethg ac %ate in the 15 Ith|d catal yst m xture may be

mai nt ai ned atP& pretdtETihS B6hEE rﬁ?FBha{-é@eSSW ﬁ@%n%ﬁé‘ﬁgﬁnl%
by wei ght, part| f | ess . than, 0, 6% b§ ght). The flash
distillation Ubder2 ﬁﬁ¥%ﬁﬁﬁﬁ )i BRAY freehbsat Re éﬁh@éﬁ?%%%?ﬁhpﬁ?ssure
hydrogen iodide i.n,the f.lash evaporator 20 fromrisin Thus t he
corrosion of th é’lfthéj;tﬁwé\flegp %cf ﬁ§°%§%&@uﬂpe9%@g‘ﬁi lqlﬁr%%ﬁ:ﬂq%n
t he adj ust menf, tB“ rret h aceta%e ggncent ation 5?' I o¥¥s
concentration"8 o (ﬁ?cﬁél “b ?éﬂﬂ% Wit ed wahﬁhﬁéawn

|ncreaSIQ@tf@é§89§@g égéfgy%%é%%ﬁgénsCe%%ﬁ@i@e% %édf compogégt
(containing acetic acid, methyl acetate, methyl iodide,
acetaldehyde, water, and others) and a gaseous component
(containing carbon monoxide, hydrogen, and others). The
resulting liquid component is recycled to the reactor 1,
15 and the resulting gaseous component (waste gas) is
discharged to the scrubber system 10, and if necessary,
recycled to the reactor 1. 1In particular, the reaction
system is an exothermic reaction system that accompanies
heatgeneration,andpartofthecgmntityofheatgenerated
20 inthe reactormaybe removed by coolingpart of the reaction
heat transferred from the reaction sclution to the vapor
with the condenser 5.
(0044] To the reactor 1, if necessary, hydrogen may be
fedinorder toincreasethecatalyticactivity. Moreover,
25 since the reaction system is an exothermic reaction system
that accompanies heat generation, the reactor 1 may be

equipped with a heat-removable (or heat-removing) or



25 stream As a result, a nore efficient reduction of the
concentrati onof hydrogen iodide in the second distillation colum is
achieved. Incidentally, the concentration of - 26 - nethyl acetate
may for exanple be adjusted by increasigy -the concentration of

met hanol in the reaction mxture and allow ng the reaction of

met hanol with acetic acid to proceed predonlnantly, and others. |If
necessary, t @3 igsheapts é@r@nroﬁ reetiei) dost apetRaylbBIadjnRAEdBY

f eedi ng net hyl acetate and/or conponent for produci ng nethyl
acetate (for ‘SEEAHAE Rt héﬁ@lld&ﬁ&aéllr}’et A dagreriead ke | ééw
evaporator 2. In the enbodinent of the figure, a line 30, which joins
the Iine 14, 9%9%%%%Fﬁb81grflﬁét§§§apped1@lﬁheaéﬁﬁﬁéﬁﬁﬁéﬁpaﬁfd? or
met hyl acetate in the flash evaporator can _al sg be adjusted by m xing
met hyl acet ate ey hﬁa&op‘rﬁeﬁlea@rbr%@cﬁfﬁglan«éth@ypoaeefla@é ERPBUgH
the line 30 with the reaction mxture fromthe reactor 1. [0048] The

liquid caPal y'st2FR QARPTR Qont i nddrS B ves dif?éhd?leecFeTalf r[ He® Bt om
of the colum. The di schﬁr ed I| uid catalyst mxtyre ma ectl be
recycled to t"FfB”r Y t1 e heRé -ERBoT AR 0% NG t'fl ﬁr%e

di scharged |i cat al st m xture is heat-renoved (cooled) in the

heat exchangé?IB ?KF?Wl%ﬁQEcycled to the 20reactor 1. [0049] On the
outer, and, Yol okl famRenent L8k Rl LAB A olaEtlor
(crude reaction solution) generated in the reactor 1 may

10  include aceticacid, hydrogen iodide, a lower boilingpoint
component or lower boiling point impurity having a boiling
point lower than that of acetic acid (e.g., methyl iodide
as a co-catalyst, methyl acetate as a reaction product
of acetic acid with methanol, and acetaldehyde,

15 crotonaldehyde, Z-ethylcrotonaldehyde, and a higher
iodide {such as hexyl ilodide or decyl iodide) as
by-products), and a higher boiling point component or
higher boilingpoint impurity having aboilingpoint higher
than that of acetic acid [a metal catalyst component (a

20 rhodium catalyst, and lithium iodide as a co-catalyst),
propionic acid, and water].

[0046] Inordertomainlyseparate thehigherboilingpoint
component (such as the metal catalyst component) from the
reaction mixture, the reaction mixture {or part of the

25 reaction mixture) is continuously withdrawn from the
reactor 1 and introduced or fed intoc the flasher

(evaporator) 2. In the flasher 2, a volatile component



fromthe colum top or upper part of the flasher 2 and fed or
introduced into the first distillation colum 3, 25 and part of the
vol atil e conponent is introduced into the heat exchanger 7 to be
condensed. The vol atil e conponent coel @d by the heat exchanger 7
produces a liquid conponent - 27 - (containing acetic acid,

met hanol , methyl iodide, nmethyl acetate, water, propionic acid,
acet al dehyde 2Tahlo¥EhR&c)l iqPal yadeags leaniorianty cephe anhnagcearison
nonoxi de, hydrogen, .and others) . The resulting |liquid conmponent is 5
recycled to Gfé0r WREEHr 132 THOFHEURHITn g L§asEBUSt eBRBoRer rErRadtion
gas) is fed to.the scrubber system 10, and_if necessary, carbon
monoxi de i s SOEAEHEd Wethydt 2RGERFRc AP BRY bf L eREIYa B R c SVEERERT or
with purificatign thereof by PSA (pressure swn dsqr pt.i on). .net hod,
Bnd 101 oy OIS hENIoREPETST o T ShkF 301 1T o g o7

ithdrawn_fromthe flasher. to .introduce_into the heat, exchanger,, and
part of the FEaSEPBRahBAT LHhHHE GREBAYFFORT EHETT Sofi BHOMGT Ha on

heat can of T REIEHR 15 B0 105" TEIOVEY, LS TG (G ShCUBRtRir
o StiLLaton SR gontenseh shnbe Somazo Lot M AL 2
puri LY 200 2l S D42 LEPUSEIANNL A0S OSLAY-SY M, e
e venti on oA iRPLA 0 U dudd) (e TRAL ea I | oAt 1
10 andin addition, components remaining without evaporation
(e.g., acetic acid, methyl iodide, water, and methyl
acetate} are alsoc contained.
[0047] Inside of the flasher 2, the flash distillation
may be carried out so that at least methyl acetate in the
15  liquid catalyst mixture may be maintained at a
predetermined concentration {(e.g., not less than 0.1% by
weight, particularly, not less than 0.6% by weight}. The
flash distillation under the condition prevents the
concentration of hydrogen iodide in the flash evaporator
20 from rising. Thus the corrosion of the flash evaporator
ismarkedly prevented. Inaddition, the adjustment of the
methyl acetate concentration allows the concentration of
hydrogen iodide to be reducedefficientlywhile increasing
the concentration of methyl acetate in the first liguid
25 Stream. As a result, a more efficient reduction of the

concentrationof hydrogen iodide intheseconddistillation

column is achieved. Incidentally, the concentration of



nmonoxi de | oss and the inprovenment of the reaction efficiency or the
cost reduction of equi pment. [0050] Incidentally, by making (keeping)
the inner 25 tenperature and/or pressure of the flasher 2 | ower than
those of the reactor 1, further generatigon of by-products or
deterioration of the catalytic activity may be - 28 - inhibited.
[0051] In the first distillation colum 3, usually, the | ower boiling
poi nt conponewstthidr atedetieondy cort &xamypd e he sdpwesbed|hng puiansing
conmponent (contai ni ngnet hyl iodide, 5 nethyl acetate, acetal dehyde,
wat er, and otther epntensepliancul astidmnoleihddte: feamitiba noptere yuger
part of the colum and fed to the condenser 8, and a hi gher boiling
poi nt fracti &ileaing dthehinfagt bl |9hgragidianno komdohermyt tom ai i ry

t he hi gher boiling cPOi nt conponent (e.g., 10 propionic acid, an
entrai ned cafHloFse mdqmuﬂanﬁhbdiw? Y &epar dtfedefcesmatie Bt om
or | ower gart of the columm through a bottomline 24 and recycled to
the reactor FECTOSAatRRN pfmathohWarebsreitRy peiattl wombREniegdBiker
boiling point fraction or overhead) wi thdrawn fromthe 15 top or

upper part of ' a9 /AT oh SEIRAREE doit HrRduriaty csdhd
and others, and is fed to the condenser 8. The | ower boili ng} Eoi nt
fracti on wit FFATS (oAt FreafPt St RGN e PE tot Umn! §tsT peo the
condensed byftrhe condenser. 8 to cool Eart of the reaction Feat

transferred Froft FRPTERT ion <81 GRRoAMPIILRENF oRer “Boi HAY Doitht
f ti th h fl.ash, i.th t d I , dth t
73610 el e, s Yopt Wi D, Contenol B ant iy

boi | i int_f ti ' d d t t. t
mai iy coRt ai TG RAPBOR S HORBAES *35L AGAF dGer BhACATHerse Y itk 3or

l'i quid t tai ni ng. net hyl, iodid t hyl t at '

acid, “acet ol dehydo and o Re Y RbTT CRpIRTCSEREr ot 60 T 2 he

component producing methyl acetate through the line 30
with the reaction mixture from the reactor 1.
[0048] The liguid catalyst mixture is continuously
15 discharged from the bottom of the column. The discharged
liquid catalyst mixture may directly be recycled to the
reactor 1. In the embodiment shown in the figure, the
discharged liquid catalyst mixture is heat-removed
{cooled) in the heat exchanger 6 and then recycled to the
20 reactor 1.
[0049] On the other hand, the volatile component or lower
beiling point fraction (acetic acid stream) is withdrawn
from the column top or upper part of the flasher 2 and
fed or introduced into the first distillation column 3,
25 &and part of the volatile component is introduced into the
heat exchanger 7 to be condensed. The volatile component

cooled by the heat exchanger 7 produces a liquid component



- 29 - condenser 8 is fed to the scrubber system 10, and if
necessary, carbon nonoxide is obtained wi thout purification of the
gaseous conponent or with purification thereof by PSA (pressure sw ng
adsorption) nethod and the 5 gaseous cagmppenent is recycled to the
reaction system(e.g. , the reactor 1) (not shown) . The liquid
conponent separated in the condenser 8 may be recycled to the first
distillation (EenE@Ardchaeaghctaridi Fetrzacl nerdbnt al ¢dide hagthgdi d
conmponent may be a uniformsolution or a separated solution 10 (for
exanpl e, a - AREIFR&se’BBeUt POWP 1SSCent i ftor catadpiedydeor anf @ Ynedisi)d
conponent contajining a predeterm ned anount of water, the liquid
conponent nayEie 3 SFEEAE] GARRPNS: pliEs idufsbs@riuin d#p

phase (aqueous |ayer or water phase% and an_oily phase (organic | ayer

or organi c phySEYIeNsaRA& &I aqibsuse PhhsEng dritaiisscareenentdisy,
acet al dehyde, and others, and the oily phase contains nmethyl iodide
and ot hers. m&)&ﬂ?%beﬁﬁ%tﬁﬁ%e #&f%%swe@y%%ea#euﬂ@%n& 1
and/ or the fI{St distillation col urrtl}rs, and t he aqueous (ﬁ)hase (wat er
phase) may be"P&GFcId )t 0% HET dft'dte RFRRRY Gy fifstand 11
distillation colum 3. !0%53& Mor eover,. the first higher boiling
poi nt fracti W & 97 CHERAFIEE the tgarfe‘?e%o‘?’ﬁqﬁ%}”boi nt
conponent, as well, as .the r boilin oi nt _conponent whi ch renai ns
W L hout evapdP i S AL PE B 9SSRt GERBPLEnBart Jof hiHe Yo et
D01 e PELTEARY 8 BaENAEA, LY oot N 0% 24, TR e S o
Further,  the first, liquid stream (side, stream,acetic_aci trea
i 'y BT LY E SRt nd Ba TbRCE e pErar T £
distillation . d-Ls. f 0% | c i.nto the o
Gotill ot on 0T A k8’ o ML P g‘g’é:tr;&é:‘glﬁqe( freg; Qﬁq‘lgq%elaat
stream) which.j in i fins I.Sk] i
Sy cam) it chil 05 10 3L de: SHE L0 L0 (Uit L0l SELL LB Bl
boi 11 ng_ pol 'ty kOFRaReNL A Eolut 19A! €6 ) HLTRLERNPa O 1 REALLHHU Kk
streamis further separated 1n the secon
heat exchanger. Accordingly, the heat can efficiently be
15 removed. Thus, since the succeeding distillation column
or condenser can be downsized (or miniaturized) even for
a large-sized plant, acetic acid can be produced with a
high purity and a high yield in a resource-saving and
energy-saving equipment. Further, the heat canbe removed
20 without installing an external circulation cooling unit
in the reactor, which leads to the prevention of carbon
monoxide loss and the improvement of the reaction
efficiency or the cost reduction of equipment.
{0050] Incidentally, by making (keeping) the inner
25 temperature and/or pressure of the flasher 2 lower than

those of the reactor 1, further generation of by-products

or deterioration of the catalytic activity may be



10 distillation colum 4, and an acetic acid stream having a higher
purity (purified acetic acid stream) is withdrawn as a side stream
[0055] The first liquid streamusually contains acetic acid, and in
addi ti on, conponents (e.g., nethyl iadisde,- 15 nmethyl acetate, water,
and hydrogen iodide) which remains without separation in the first
distillation colum. Wen the first liquid stream containing these
conponent s i sinduiljigetded to distillation, hydrogen iodide is condensed
in the second distillation colum. Hydrogen iodide is 20 contained in
the first |iqWildldonporidre fargt diardd lptdducedlbynal r eapid ok ofthe
met hyl iodide with water, and condensed in the second distillation
col um. | n parawedulgri 1 iy meger: gt elgx | Sramhiiah )t cyettiemiga h
water to the upper part.SQr top) of the second distillation_colum 25
and condensed-"eMpednepl LiRE DodAdt FOP OIe el AYN TR ST BB METhE Liddide
tends to occur in the upper part of the second distillation colum.

- 31 - [ Dbo56EtMUs GREHE s xR IR YIS at YO Eol A, CERRCT) r T
liquid streamis subjected to distillation in the presence of the

al kal i conpordita{a-af 2kl KW TRIRA af £ Yy drlski TP RUCHRRS HARHSSIi Um
hydroxide). That is, the alkali 5 conponent is added to or mxed with
Lo the Tirst TYGPYBBMRAERE EAISEIROAIPTABY 40 ARG/ 0P LENPF 42N tnd

the liquid object containing the first |iqujd, conponent and the

al kal i qconrpo ng & YAt g‘@ {fl&f&itsf‘ﬂﬂlnsgi %ﬂlih‘qg%%%%o‘?ﬂnponem)
distillation colunn., Specifically, the. al kali,conponent 10 is added
to the first ST L CHpOHert B braOt e | PRITTi QoREORSpoRenE - 1 S

fed to t d distill.ati | um t.h h the |i 4Q, which
{0 ns t hdO| | i SRS O tRG Aoy 1A BT RARE DB TRoTertS /s> Bl ded o™ HeS T4 &t

i quid compongnt, L the pecond disthLLahi Of LOIMaLd Bet PRe"BONSK,
through a bottom line 24 and recyclied to the reactor 1.
[00521 The first lower boiling point component (lower
boiling point fraction or overhead) withdrawn from the

15 toporupperpartofthefirstdistillationcolumn 3contains
acetlc acid and others, and is fed to the condenser 8.
The lower boiling point fraction withdrawn from the first
distillation column 3 can be condensed by the condenser
8 to cool part of the reaction heat transferred from the
20 reaction sclution to the lower boiling point fraction
through the flash wvapor with the condenser 8, and thus
part of the reaction heat can be removed. In the condenser
8, the lowerboilingpoint fraction is condensedto separate
a gaseous ccmponent mainly containing carbon monoxide,
?5 hydrogen and others, and a liguid component containing

methyl iodide, methyl acetate, acetic acid, acetaldehyde

and others. The gaseous component separated in the



15 the al kali conponent is fed at a height |level (or a plate) upper
or higher than the feed line 23. The addition of the al kali conponent
in the manners allows neutralization of hydrogen iodide before
hydrogen iodide is noved to the upper- part- of the second distillation
colum, even if an 20 al kali conmponent which is easily noved to the

| ower part of the distillation colum is used. Therefore, the
condensat i on ¥MAdfETYeh ivditk ih e skwoteel stvsteni bh cordimt
including not only the lower part of the distillation colum but also
t he upper par€3afeaddf, PS5 RIFPEIENt1s PetahmgdivEehoy057]
Moreover, in the second distillation colum, the first liquid
conponent nayPbe i ekarea L itdayas e pracoswponendoor wil §her Inriesahed of
t he al kali conponent and at | east one conponent (A) having a boiling
poi nt | ower tHEH §He PHOF F4 @ TRTHE OFVABEt 3 S QEP B el Medinmg! sBPddied
fromthe group consisting of an alcohol (e.g., nmethanol), an ether
(e.g., 5 di mHIRACET REFPONGAY 1T $cetaee @éiqr@ reaChLlon syshgm (e.9- .
acetate). Incidentally, the conponent (A be contained in the
first liquid %ﬁ%ﬁ‘éhgf&ﬂ R BROYRded Tl%ff ﬁéuﬁﬁﬁ@“@@%/ﬁp%%tw ne

. d [ 1 h A i ) ffici .
L on, order 1o, allonihe Somonent (A o ol el 8t 8 SISl EN
h t b ded i he, | i 40 d/ the_Li 41.. As
(e compenent_ (#,be, adedinhie Lige 40 andigr the lire 1 fe, e
part of Lne dlatiblay 60,50 U, a0 Lhe £ eacld on oL st ool e,
colum. Agcor ooy Al camonsyl X s Lr L be Uepepopar

of the distil 1 6N colurm somet n

addi ng posi ti PO (:BE 1E%Lglh&n8é§é8bgnt£%%t%% 1%&:%]%01:%@@&%% ig1eldogvmount

boiling point, 1s eas 0 the upper
o P 81O DY POET WA LB
phases composed of an agqueous phase (aqueous layer or water
phase) and an oily phase (organic layer or organic phase),
15 wheretheaqueousphasecontainsaceticacid, acetaldehyde,
and others, and the oily phase contains methyl iodide and
others. Moreover, the oily phase may be recycled to the
reactor 1 and/or the first distillation column 3, and the
agueous phase {water phase} may be recycled to the reactor
20 1 and/or the first distillation column 3.
[0053] Moreover, the first higher boiling point fraction
(crcomponent} containsthehigherboilingpoint component,
as well as the lower boiling point component which remains
without evaporation, acetic acid, and others. Part of the
25 higher boiling point fraction discharged through the line
24 may be recycled to the flasher 2 through a line 24a,

if necessary.



reaction, and the addition of the conponent (A) in conbination wth
the al kali conponent allows the condensation of hydrogen iodide to be
inhibited in the 25 upper part of the distillation colum further
certainly. [0058] In the second disti4lxti-on colum 4, a second | ower
boi li ng poi nt conponent (lower boiling point fraction) - 33 -
containing the | ower _boiling goint,conponent is fed as an overhead
fromthe top A AfpeFupeher of thpeltbrtinki EbithetEB8RABenE e ( RBFERTY
tank) 9, and a second liquid stream (side stream acetic acid strean)
rich in aceti@Hcid 3Sd WM LYY %R AT HeReksar§idthe

| ower boiling point fraction discharged fromthe top or er part  of
t he col ulrmlrragﬁggicg‘iﬁ}ﬂ géfolf“otlflﬁleﬁs%%’%%ds&ilétlialtllé’tni SHEE%PLI?;'IH%%@ égdﬁeiﬁ
th ti t ) t, b ted.as a |lower boilin

bor nt - conpondih SPAEPAECEACTS THeAGT AePonl LT afth S LB fny HRT
mai nly separated in the first distillation colum 3 and further .
Copar At oatr bR AR 6T Tt hn B S ReE Y Seilsnlaphoeh is

R i o 0 e
part of the ggﬁ&ﬁggsaﬁﬁgﬁ%’E@Eeé%SPQ? %%@tbgf%éﬁ9%ﬁéaipglghear§§%7%r
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others, and is condense e condenser n ower bhoilin

poi nt fracti anngonde: _ié@é%ﬁ%}ﬁeﬁ%‘?@@?@% d‘@é’r@&nf%&?’ﬁﬁ%ié’wﬁhe

reactor 1 through the |line recycled to the second at1on
colum 4 throyghs theqdi pe 24y . Moreover, the gas separated in the

(0055] The first liquid stream usually contains acetic
acid, and in addition, components (e.g., methyl iodide,
15 methyl acetate, water, and hydrogen iodide) which remains
without separationinthe firstdistillationcolumn. When
the first liquid stream containing these components is
subjected to distillation, hydrogen iodide is condensed
in the second distillation column. Hydrogen iodide is
20 containedinthefirst liquidcomponent andisalsoproduced
by a reaction of methyl iodide with water, and condensed
in the second distillation column. In particular,
hydrogen iodide is easily moved together with water to
the upper part (or top) ¢f the second distillation column
25 and condensed. Moreover, the reaction of methyl iodide
with water tends to occur in the upper part of the second

distillation column.



- 34 - condenser 9 nmay be fed to the scrubber 10 through the line

13. Further, for the liquid conponent containing a predeterm ned
anount of water, in the sane manner as above, the |iquid conponent
may be separated into an aqueous phase 3 and an oily phase, and these
phases nmay be recycled. The | ower boiling point fraction w thdrawn
fromthe second distillation colum 4 is condensed by the condenser 9
to cool part [&03He 'Héh%tlirb’ﬁhﬁeﬁcctﬁ%ﬁ@ﬁéﬂﬂé@tflrﬂmtﬂﬁiuméacﬂ%rﬁlrst
solution to the I ower boiling point fraction through the 10 flash
vapor W th tRé¥ERdeRERRMd S FRDEOTLEREAHidhisdap)on in the pyageance
reaction step (carbonylation reaction step) , nethanol is )

car bonyl at ed 9% £Recat bohl ARG N présdhkalofmetrl datdnqidicde
system Incidentally, fresh 15 methanol may be fed to the _reaction

syst em di r ect-To S MAYEHIYN TfRetiftol ~ dhdfor-Sa d& Fatidve
Fed to the rESe G Sy SEomiaEo05E] CFHBLEEHAN LT £ ot b P Uy
compri se & et sl 20 Rl RSk o €00 ahaly o0 20 ecesl oatlysg
catalyst, 1n pardlcUlafs;fiNEhale LA YSLLSAUAIUNG L 08 WP & s
component is subjected to distillation in the second
distillation column. Specifically, the alkall component
10 is added to the first liquid component before the first
liquid component is fed to the second distillation column
through the line 4C, which joins the line 23, and/or the
alkali component is added to the first liguid component
in the seceond distillation column 4 in the manner that
15 the alkali component is fed at a height level (or a plate)
upper or higher than the feed line 23. The addition of
the alkali component in the manners allows neutralization
of hydrogen icdide before hydrogen iodide is moved to the
upper part of the second distillation column, even i1f an
20 alkali component which is easily moved to the lower part
of the distillation column is used. Therefore, the
condensation of hydrogen iodide in the whole distillation
column, including not only the lower part of the
distillation column but also the upper part thereof, can
25 efficiently be inhibited.

[00571 Morecver, in the second distillation column, the

first liquid component may be subjected to distillation



nmetal of the Periodic Table (e.g., a cobalt catalyst, a rhodi um
catalyst, and an iridiumcatalyst). The catal yst 25 my be a netal as
a sinple substance or may be used in the formof an oxide (including
a conplex netal oxide), a hydroxide, a3raldide (e.g., a chloride, a
brom de, and - 35 - an iodide), a carboxylate (e.g., an acetate), a
salt of an inorganic acid (e.g., a sulfate, a nitrate, and a

phosphat e), d7cOhpl eXesanaeothere aftesd men@ioneatapgt 8t egmet vl
alone or in conbination. The preferred netal 5 catalyst includes a

r hodi um cat alopswoRedtam® i Nadilne @ &raly 90 Rohirt lewrarinan hhetsdi Wiy
catal yst). [0062] Myreover, it is preferred to use the netal catal yst
in the form A PibIAESH G aEgbtdvh Reging ih.eqtRd derfilihe Fnke
rhodi umusual ly exists as a conplex 10 in the reaction solution, the
form of the HBEIFhiCs afydt 2160R8E Bk i cUPEPRPOL) midte@thgTale - g-/
specific one as long as the catalyst can change into a conplex in the
reaction gol Lﬂ%n’tﬁ?%ig'ncﬁqw)be REET AR ST ot hsl @ A& sURRtRYL

rhodi um cat al yst, a .rhodi um_i odi conpl ex [for exanple, 15 Rhl 3,
[ Rhl 2(C0) 4] t[%ﬁr?)(-oo;}@ffz‘]dej“t,a Yirh eumogrga%{g}q EonfiPek Por the
1Ko ot ke B et ogeqer, | he catabyol Y B e
(e.g., an ithg%h%aag%eagglégdy§¥(ﬁﬁe line 41. In order to allow the
component {(A) to exist at a sufficient concentration in
10 the first liguid component, it is preferable that the
component (A) be added in the line 40 and/or the line 41.
As described above, the alkali component is easily moved
to the lower part of the distillation column, and the
reaction of methyl ilodide with water tends to occur in
15 the upper part of the distillation column. Accordingly,
the alkall component existing in the upper part of the
distillation column sometimes decreases depending on the
adding pesition (or height level). The component (A) has
a low boiling point, 1s easily moved to the upper part
20 ofthedistillationcolumn, andcan consume hydrogeniodide
(or can inhibit the production of hydrogen iodide) by the
reaction, and the addition of the component (A} in
combination with the alkali component allows the
condensation of hydrogen iodide to be inhibited in the
25 upper part of the distillation column further certainly.

{0058] In the seconddistillationcolumn 4, a second lower

boiling point component (lower boiling point fraction)



20[ 0063] The concentration of the netal catalyst is, for exanple,
about 10 to 5000 ppm (on the basis of weight, the sane applies
hereinafter), preferably about 100 to 4000 ppm nore preferably about
200 to 3000 ppm and particularly about3800 to 2000 ppm (e.g., about
500 to 25 1500 ppm) in the whole liquid phase in the reactor. [0064]
As the co-catalyst or the accelerator contained in the catalyst
system an i i3 iotine e 1o e ehling poget -compereet Thef¢ddiste
salt is added in order to stabilize the rhodium catal yst and inhibit
si de reacti o PErihead &ugn Ghe &oRrwaPBeeIcBALENPE The ¢obime &al t
is not particularly limted to a specific one as far as the 5 iodide
salt producesthcradrds Sitof P it he tadddt P ot RSN 1 AR 1PCH; FRAM
salt may include, for exanple, a netal halide [for exanple, a netal
Codi de such atSiie ATIEA: REEEEG 8AidestESy™) Tidhildnrredigeacsddt aim
i odi de, potassjumjodide, rubidiumioqdide, and cesiumjodide), an

al kal i ne 8ar tcif"sfol RAIPY tithe U -g. LTbBREGRFRARYY olinBel oTRE et tin

i odi de, and calciumiodide), or an iodide of the group 3B netal of
the Periodic H%H?%r%@%t.l,o%djrwk?ao‘iﬁ o %h&ﬁtﬁg’rrf’iroHPH%)f)E?aéﬁ of

At of an i oI UE LA BHESPRORPNF 18O ooy FEog S aHaaiat (A FoLn
tributyl ph i d.triph | ph hi [ | t_of
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pyri dine comeund, . [ rideecls sompeund snhp o seound, o (he
hl ori d i ng. i.0di del._lncidentally, th | kal. i t al
chlor desgor respend: 10,40 Lhe o 98k plpsdsptally the Sliet | rete

b I i JRY2 (€. .0 j I .. Ih i,odj |t
carbony| a1 00 SALEINS (0 B THOHITT AR KoL) o: Thgse o) 5 ol

il LAl ol ity b umARd) Sl subietesi . 10065 1
Incidentally, a higher boiling point fraction (a second
higher boiling point component) such as a higher boiling

15 point component {e.g., propionic acid) may be discharged
fromthe bottomor lower part of the column, and if necessary,
may be recycled to the reactor 1 or may be wasted out of
the system (not shown). Moreover, second ligquid stream
may further be subjected todistillation for purification.

20 [0059] The lower boiling point fraction withdrawn from
the top or upper part of the second distillation column
4 contains methyl iodide, methyl acetate, water,
acetaldehyde, and others, and is condensedby the condenser
9. Then the lower boiling point fraction condensed in the

25 condenser 9 may be recycled to the reactor 1 through the

line 26 or recycled to the second distillation column 4

through the line 27. Moreover, the gas separated in the



- 37 - concentration of the ionic iodide is, for exanple, about 1 to
25% by wei ght, preferably about 2 to 22% by wei ght, and nore
preferably about 3 to 20% by weight in whole liquid phase (or liquid
reactionm xture) in the reactor . Furti®r,-5 the concentration of the
iodide ion in the reactor may for exanple be about 0.07 to 2.5
mol/liter and preferably about 0.25 to 1.5 npol/liter. [0066% As the
accel erat or COMENTEF Prranecaedl YREheysEBRPLER 1Y BIroved BRe (Eng
a G _gal kyl i.qdide su%h as nethyl 10 iqdjde, ethyl iodide, or propyl

i odi de), par titul APFYPRErhFPT &ditdd, 1 3V uGamPARED fTiRps i ing @
accel erator may contain at | east thyl iodide. Since the reaction is
promoted at MgAT PEOHBRE O ERE: A0CEh S SHTGr 2 BAE B ESRAA R | y
advant ageous concentration can suitably be 15 selected in

consi derat i ort B L EHET P GRSV IET e KE ST RRT B BEOR” e BRERPISIE T a
step for gircul ting.ihe recovere tgcceleéator to the_reactor, Lﬂg
anount of enear"égaﬁle ESEFLATSr 7 EC5VRETSOY aY OF AEF8RISdnha T1e
others. In the reaction syste the concentration of _the al kyl 20
Cod de” (part 1S it Ho e S €l LR shaf e Ve Sty
wei ght, prefe ; ut_5 t 0% i gh d re prefera

About 6 Lo 160 Ry et gh” s et 4 %, LEhOThe o E N T SRR ER R et e

eactton - and A TEP5ER Fins cRIBEE o REACEEI| Shet Fo el BBt don
acetate The,

eront, pref o abTy dbogt "0 3 T S0P by SISHLT and narg iggln e’y
10 flash wvapor with the condenser 9.
[0060] (Reaction step)

In the reaction step {carbonylation reaction step),
methanol is carbonylated with carbon monoxide in the
presence of the catalyst system. Incidentally, fresh

15 methanol may be fed to the reaction system directly or
indirectly, or methanol and/or a derivative thereof
withdrawn from various distillation steps may be recycled
and fed to the reaction system.

[0061] The catalyst system may usually comprise a metal

20 catalyst, a co-catalyst, and an accelerator. Examples of
themetal catalystmay include a transitionmetal catalyst,
in particular, a metal catalyst containing the group 8
metal of the Periodic Table {e.g., a cobalt catalyst, a
rhodium catalyst, and an iridium catalyst). The catalyst

25 may be a metal as a simple substance or may be used in

the form of an oxide (including a complex metal oxide),

a hydroxide, a halide (e.g., a chloride, a bromide, and



preferably about 0.5 to 10% by weight (e.g., about 0.5 to 6% by

wei ght) in whole reaction solution. [0068] The carbon nonoxide to be
fed to the reaction system may be used as a pure gas or nmay be used
as a gas diluted 5 with an inactive gasge-g., nitrogen, helium and
carbon di oxi de). Moreover, exhausted gas conponent(s) containing

car bon nonoxi de obt ai ned fron1the succeeding step ( s may be
recycled to t3fe 6déS)on as(}élﬁf@ﬁ’?{ﬁﬁéecé?b@nrnéﬁoﬁ‘F%l’éab@t}t ialsprlessiire
in the reactor may for exanple 10 be about 2 to 30 atnospheres and
preferably aBBUtrWRGBEMS f%irspieres. § 00sbiater thenkhardeny| 224 oh
reaction, hydrogen is forned (or generated) by a shift reaction

bet ween car bdHiBGe &rftPTiR: .. 2APdPbYRRs my fs s BEtRS Gaiealysts
reaction system 15 The hydrogen nay he fed as a m xed gas with
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exhausted in e succe di ng, Iatlo 2$ g é f % distillation
ggl ugg)eni(s) 91ae y %tfn art |J<E31 o )r/apsuﬁr)ewmngt?le%réa% Don S
oo el W Y be5: So67 FEigrl NS AR
kPa, d t 100 kP 10 to 50
Pay oo Ot b AR EPO0 Tk fe 108 ?oﬁ%%ff%%h%arﬂéh%ngxa de

| t { t
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ances

reaction"system the anp raw su e g.,

the reaction sys{fm,athe S8aG4IPR :HSTREY LUk & péé%%ic one as long as

the catalyst can change into a complex in the reaction
solution, and may be used in various forms. As such a
rhodium catalyst, a rhodium iodide complex [for example,

15 RhIsz, [RhI2(CO)4] , and [Rh(CO)2I2]1 1, a rhodium carbonyl
complex, or the like isparticularlypreferred. Moreover,
the catalyst may be stabilized in the reaction solution
by addition of a halide salt (e.g., an iodide salt} and/or
water,

20 [0063] The concentration of the metal catalyst is, for
example, about 10 to 5000 ppm (on the basis of weight,
the same applies hereinafter), preferably about 100 to
4000 ppm, more preferably about 200 to 3000 ppm, and
particularly about 300 to 2000 ppm (e.g., about 3500 to

25 1500 ppm) in the whole liquid phase in the reactor.
[0064] As the co-catalyst or the accelerator contained

in the catalyst system, an ionic iodide (an iodide salt)



5 reaction pressure, and others. [0071] In the carbonyl ation
reaction, the reaction tenperature nmay be, for exanple, about 150 to
250C, preferably about 160 to 230C, and nore preferably about 180 to
220C. Moreover, the reaction pressure (4gptal 10 reactor pressure) nay
be, for exanple, about 15 to 40 atnospheres. [0072] The reaction may
be carried out in the presence or absence of a solvent. The reaction
sol vent is nots Ms@idt-edThe hodpeei$a Lt oire aalslddbong asdeheto esttah itz
or 15 the separation or purification efficiency does not decrease,
and a vari et yo5¥ Budiaht sCaesl et iwed. inhikbuatidaseeachtense acid as
a product may be practically utilized as a solvent. [0073] The
concentrat i oPHF-¥Et i thearkamt tiade rsgeneanpo i Bredrdiide sedttios a
specific one, and may be a | ow concentration. The concentration of
water in the THa®ETH Y std ildnit@d ERadmpirechbtc msre ashiAT18%0 Hye
wei ght (e_g.,. a(gio t 0.1 to 12% by weight), preferably not nore than
10% by wePghtiq Cge S2 L hBFOITCE SN 696 BgeviegHt Fhe ssg Cgioa splution.
preferably a ut,Ob} to SKbb% wej ght and may usual ly be about 1 to
15% by wei ght® % 1§91%h 56t C20eY 11094 BYe wei Yhramp theawheral halide

| i qui d- phase t he regcti on ? it,em . The - 40 - solubjlity _of carbon
nmonoxi de in t he?sGFHPO /fREe \é tHRAF{S SHER 3% 2actt eakedebp lcpdidiag

out the reactjon whil.e maintaining a specified concentration, of each
L i oA

conponent [ patti%ul driy'>%h 1°6di%Ge SSAEUM FPAEHRY | BaFART L WAL WRiR] 5
el eact AL YA Mo RNk | N6hd 028 Al RS RPR MO ISR O % e
10 metal iodide (e.g., beryllium iodide, magnesium iodide,
and calcium iodide), or an iodide of the group 3B metal
of the Periodic Table (e.g., boron iodide and aluminum
iodide) ], anorganichalide [for example, anorganic iodide
such as a phosphonium salt of an iodide (a phosphonium
15 iodide) (e.g., a salt with tributylphosphine and
triphenylphosphine) or an ammonium salt of an iodide (an
ammonium iodide) (e.g., asaltoftertiaryamine, apyridine
compound, an imidazole compound, an imide compound, orxr
the like with an iodide), a bromide corresponding to the
20 iodide, and z chleride corresponding to the iodide].
Incidentally, the alkali metal iodide (e.g., lithium
iodide) also functions as a stabilizer for the
carbonylation catalyst (e.qg., a rhodiumcatalyst). These
iodide salts may be used alone or in combination. Among
25 these iodide salts, analkalimetal iodide {such as lithium

iodide) is preferred.

(0065] In the reactor (liguid reaction mixture), the



[0074] In the foregoing carbonyl ation reaction, production of acetic
acid is acconpanied by production of an ester of the produced acetic
acid withnethanol (nethyl 10 acetate), water generatedwith the
esterification reaction, additionally acetal dehyde, propionic acid,
and others. [0075] In the reaction syst®Em-generation of al dehydes
may be depressed or inhibited by renoving the aldehyde in t he
recycling streamfromthe succeeding step ( s ) (e.

di stillati on GBIERAHE2 BB Inbéief ¥PR§Ct HedFdradts roﬁOéoﬁawPéﬁs aRQyt
exanpl e, redUC|ng t he proportion of the co-catalyst such as an, al kyl
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not nore than y wel ght (e g., y wel ght
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promcted at higher concentrations of the accelerator, an
economically advantageous concentration can suitably be

15 selected in consideration of the recovery of the
accelerator, the plant size of a step for circulating the
recovered accelerator to the reactor, the amount of energy
necessary for the recovery or circulation, and others.
In the reaction system, the concentration of the alkyl
20 iodide (particularlymethyl iodide) is, for example, about
1 to 25% by weight, preferably about 5 to 20% by weight,
and more preferably about 6 to 16% by weight (e.g., about
12to15%byweight}) inthe whole liquidphase inthe reactor.
[0067] The reaction is a continuous reaction, and the
25 reactionsolutionmayusuallycontainmethyl acetate. The

proportion of methyl acetate may be about 0.1 to 30% by

weight, preferably about 0.3 to 20% by welght, and more



15 not nore than 0.3% by weight (e.g., about 0 to 0.2% by wei ght),
and usually not nore than the detection limt (less than 0.1% by

wei ght). Incidentally, the concentration of nmethyl acetate al so
depends on the concentration of nethanol existing in the system Thus
20 the anmount of nethanol to be fed to3Bhe reaction system may be
adjusted in association with the after-nentioned concentration of

met hyl acetate i.n_t fl asher.. [.0079 Fl ash di |IIat|on

cat al yst sepgrﬁglgﬁggt 6%°§%IQ % gafhgéh di It % i(6n9%strep FFia@hér)

fromthe rea %1; xturef d.fromthe reatlon ste or the reactor
Sv ap -
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containing acetic acrd rs se t'ed "ds a“vapor (conpone

the flash di stidJsaid,on gzﬁeo@g&asg},ﬁga@er 28! Lan 10:ateRle Lhe et o

m xture may be sep arate into the vapor congonent or vaporized
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heatlng For exanple, 7 n a atic e reaction mxture my be
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monoxide partial pressure in the reactor may for example
10 be about 2 to 30 atmospheres and preferably about 4 to
15 atmospheres.
[6068} In the carbonylation reaction, hydrogen is formed
{cr generated) by a shift reaction between carbon monoxide
and water. Hydrogen may be fed to the reaction system.
15 The hydrogen may be fed as a mixed gas with carbon monoxide
as a raw material to the reaction system. Moreover, the
hydrogen may be fed to the reaction system by recycling
gaseous component (s) {includinghydrogen, carbonmonoxide,
and others) exhausted in the succeeding distillation
20 step(s) (distillationcolumn), ifnecessaryafter suitably
purifying the gaseous component (s). The hydrogen partial
pressure in the reaction system may for example be about
0.5 to 200 kPa, preferably about 1 to 150 kPa, and more
preferably about 5 to 100 kPa {(e.g., about 10 to 50 kPa)
25 in terms of absolute pressure.
[0070] The carbon monoxide partial pressure or hydrogen

partial pressure in the reaction system may be adjusted,



15 heating and with reduced pressure, and in thernostatic flash, the
reaction mxture nmay be separated into the vapor conponent and the

| i qui d conponent with heating (and reduced pressure) . The reaction
m xture maybe separated into the vapor conponent and the |iquid
conponent by 20 conbi ni ng these f1 asi cohditi ons. [0081] In the flash
distillation, the distillation tenperature (or reaction tenperature)

may for exam@é%£@éﬁp?5$gﬁﬁ?%Pagﬁgggﬁgﬁ?iﬂﬁﬁﬁ%%?%écté&gﬁggﬁrbon

preferably about 120 to e.g., , hore 25

preferably abouf, %) £9432206-§ eﬂ-f’eaaQHH?o}GL?%éf%lgéf?Pgé%he reaction

andparticul arl'yabout 1/0 to 200C. Moreover, _
distillation, ameer&,eqa@r&wﬁﬁt s the diseighead 8<'e>/.)%t. , fefRanoll Xidy e

(or the liquid tenperature of the reaction m xture) rmay for exanple

be about 80 tQ, 20QC déh &k oAt I), 11 d 8O ot PEET CERDL Y2 BRRME 49D to
170C (e.g., about 120 to 1600, and nore preferably about 130 to

160C. Furtherseaxdibd herddashe distdldaidon, the absolute pressure may
be about 0.03 to 1 MPa (e.g., about 0.05 to 1 MPa), preferably about

0.07 to 0.7 Mtm7@ndIADEBePELEBEADL Yt 2BAULBCcEiba, 0xBeMPRaER 16N
about 0.15 to 0.4 MPa). Hydrogen i1odide is easily produced (or the

concentrati o difpdWhi0gema pdbde A0-tends10, | Asseasedoupdessguch a
relatively high tenperature (and high pressure) condition. According

to the presefird el PhbANRGEN oY BIPANGS] fdeR 3re088ibl prapd e
production or increased concentration of hydrogen iodide in the flash

evaporator carg®fifd caEgfd.y Rerkahikitede 12LH0R82L Thessepar aticen )
(flash distillation) of the metal catal yst conponent nay usually be

carried @0t wddctdwe psesofira) disyibéat fon epbuphe(aabbashls to 40
evaporator). Mreover, the netal catal yst conponent may be separated
by nmeans of fdastswhestedsl ation in conbination with a
[0072] The reaction may be carried out in the presence
or absence of a solvent. The reactiocn solvent is not
limited to a specific one as long as the reactivity, or
15 theseparationorpurificationefficiencydoesnotdecrease,
and a variety of solvents may be used. In usual cases,
acetic acid as a product may be practically utilized as
a solvent.
[0073] The concentration of water in the reaction system
20 is not limited to a specific one, and may be a low
concentration. Theconcentrationofwaterinthe reaction
system is, for example, not more than 15% by weight (e.qg.,
about 0.1 to 12% by weight), preferably not more than 10%
by weight (e.g., about 0.1 to 6% by weight), and more
25 preferably about 0.1 to 5% by weight and may usually be

about 1 to 15% by weight (e.g., about 2 to 10% by weight)

in the whole liquid-phase of the reaction system. The



20 mi st-collecting nmethod or a solid-collecting nethod which is

wi dely used in industrial application. [0083] The material of (or
for formng) the flasher is not particularly limted to a specific
one and may be a netal, a ceranmc, a glass or others. Practically, a
25 flasher nmade of a netal is used. I'n ﬁartlcular, t he concentration
of hydrogen iodide in the inside of the flash evaporator can

S1 gnif1 cant | ey b L9d-o AN, thoe: 44 15 SOLr 031 0P 8F £he J4 25

evaporator can a so b& PAhi D evel S, as at

evaporator i g fa@%ewgeggckgxgga' 8. cgpﬁg?g%%/uﬁecweseﬁdea tlcﬁl%me

flash evaporator made of an expensive na avin

corrosion 5 %%%qmg( Suche ﬁ;éacg&eéatpgél@ﬁsg; aahéccll‘fi%%m onent

evapor at or | at | y I nexpensive nmateri a avi n

very high corcp%%t%url%%ﬁl aRf & od e SXRIP| £ 1L RERL 1 f)aaﬁ& %'t%rg

subst ance (such as titani'um or alum num) and an al'l oy or exanpl e,
transition- mataknbasedcahbays§4enl02A8 BRei 1O @é%dar%dr%owm%

alloy containing iron as a nmain conponent, e.g., a stalnless steel
(i ncluding asiainal essisieel containing chrom um nickel, nolybdenum
and others) ) , a nickel-based alloy (or an alloy containing nickel

as a main conpaomant ,1.€.the FHSI, L;Q)/ EDF 3 D2FBIn 1pe 2BE; HACONEL
(brand nane)), a cobalt-based alloy (or an alloy containing cobalt as

a mai n conpopeiduct idn dft idctiumalildns ardbaaiwd MMm@Elddteion
[ 0084] The separation step of the liquid catalyst m xture may be

conposed of afsimgheesb@hdpriByche acetpesadh Of i 20ma tphubal (ot 11
steps in conmbination. The liquid catalyst m xture or higher boiling

poi nt cat@l ystceterponemténptak raatalwisth coapenert ¥ isapabatet dyicsch
step(s) may usually be recycled to the reaction system as shown in
t he enbodi nertdddft itdre Iflivgurce t Adedonss, ddwpidrgid heiat alatst cthers.
[0075] In the reaction system, generation of aldehydes
may be depressed or inhibited by removing the aldehyde
in the recycling stream from the succeeding step(s) (e.qg.,
15 distillation column), or by modifying the reaction
conditions, for example, reducing the proportion of the
co-catalyst such as an alkyl iodide and/or the hydrogen
partial pressure. Moreover, the generation of hydrogen
in the reaction system may be depressed or inhibited by
20 adjusting the concentration of water.
[0076] The space time yield of the objective acetic acid
in the reaction systemmay be, for example, about 5 mol/Lh
to 50 mol/Lh, preferably about 8 mol/Lh to 40 mol/Lh, and
more preferably about 10 mol/Lh to 30 mol/Lh.
25 [0077] The vapor component withdrawn from the top of the

reactor for the purpose of the pressure control of the

reactor or others is preferably cooled with a condenser,



25 m xture may be cooled (or heat-renoved) by the heat exchanger and
recycled to the reactor, as shown in the exanple of the figure. The
cooling can inprove the heat - 45 - renoval efficiency of the whole
system [0085] The separated |liquid catalyst mxture (or

| ow-vol atil e conponent or higher boiriﬁﬁ—ﬁbint fraction) contains the
nmetal catalyst (e.g., a rhodiumcatalyst), 5 the ionic iodide (e.g.,
an alkall netplydAdide it A% 1 |4 44 939_@ 2049 ﬁgfittd)?ntl:he;/

evaporation (e.g., acetic acid, nethyl

conponents remaining W g.,
i odi de, waterye iyl acet at & and Jdr0gen d adide)cnd QRBled Ndde:
flash distillation (or flash evaporator), . 10 the ratio (wel ght

ratio) of theyfaiddeneymneiied Pnbs asfféﬂ'i?&%@m?)% AhtVEcdR 4 8ing

liquid catal yst mxture (or |Iowvolatile conmponen may be about

10/ 90 to 50/ %eﬁ@géﬁaplwe@wgcééé%é,%Mﬁ%a@@@,@é@tﬁ&é&%@@ y
about 20/80 to 35/65 in a ratio of the fornmer/the latter. 15[0087]

Accor di ngst 0 ddies P esedtod venf | Ky e@?&kﬂeé@@ ESQRPONERE S{ddhiEdBning
liquid catal yst m xture, the concentration of nethyl acetate may be

adj usted (or ¢egbateshoxThe, agjasbgenl 2hat beneparentrat i 9guakl ows
t he production or increased concentration of hydrogen

component be recycled to the reactor and the gaseous
component ke introduced into the scrubber system.
[0078] Moreover, the reaction system {(or the reaction

10 mixture) may alsc contain methanol (unreacted methanol).
The concentration of methanol in the reaction system may
for example be not more than 1% by weight (e.g., about
0 to 0.8% by weight), preferably not more than 0.5% by
weight (e.g., about 0 to 0.3% by weilght), more preferably

15 not more than 0.3% by weight (e.g., about 0 to 0.2% by
weight), and usually not more than the detection limit
(lLess than 0.1% by weight). Incidentally, the
concentration of methyl acetate also depends on the
concentration of methanol existing in the system. Thus

20  the amount of methanol to be fed to the reaction system
may be adjusted in association with the after-mentioned
concentration of methyl acetate in the flasher.
[0079] (Flash distillation step or catalyst separation
step)

25 In the flashdistillation step (flasher), from the
reactionmixture fed from the reaction step or the reactor

to the flasher (evaporator or flash evaporator), a



20 iodide in the flash evaporator to be inhibited efficiently in

awi de range of flash distillation conditions. Miultiple factors are
involved in the reason why the increase in concentration of hydrogen
iodide is prevented by adjusting the concentration of nmethyl acetate,

and one of the factors 25 includes con jti on of hydrogen i odi de by
the follow ng equilibriumreaction. OH3I + CH3000H c* CHBCOOCHB + H
- 46 - 1owlR® 1GANCRNE SRS b8, la aced fa.{‘ thee gy

cat al yst mxturwe may be sellgé:t ed l?rom H}{?e rangef% nogt{ e%s t gcher

0. 05% by wei @i 1680 poidytl ﬁlcac%.%rgy S ng and TEYsd of i$ e be
not | ess than 0.2%by weight (e.g., 5 about 0% to 15%by wel ght) ,

preferably nqiolllqsﬁ% tdam 0. e M el epdiferdk aﬂh@é%aﬂ Sat 11900 by
wei ght) , and usually about 0.8 to 5%by wei g t (e.g., 1 to 4% by

wei ght) . I n quadddadigr e 1he eoneenthat Eaa0lsHELhY| aRcalpi @ iduilde
liquid catal yst m xture may be not |ess than O. 6%by wei ght 10 (e.g.,

about 0. 65t 0 s20%)by sveigitdted ReES erialiy n@émﬂfaeﬁénthmr@ 4 % diya e g ht
(e.qg., about 0.7 to 15% by weight) , nore preferably not |ess than

0.8% by wei ghion(grent aoutolh @ 10 dedy (el s voBNDhdSpel hy about
0.7 to 5% by weight (e.g., about 0.7 to 3% by weight, preferably

about 0.8 15 frac2%dyy) weinghtiniandagerecpseierablaepaheuted0al & oo
by weight) . The concentration of nmethyl acetate is adjusted to the

range, so thatcdrperpraducti on or increased concentration of hydrogen
i odide can further efficiently be inhibited. 20[ 0088] The
concentrat i on[(df80jat &n Hire £heshidiusdi thatal ¢sts tripk { Al @sheyw s exasmp| e
be selected fromthe range of not nore than 15% by weight (e.g., 0.1
to 12% byOweigjtaD) ., thadamyk far mexanpt endyeba ete paad cdhamt 4 @%ebyapor
wei ght (e.g., about 0.5 to 10% by weight) , preferably not nore than
8% by wei ght @8nfanant (abouep0r8zed 8% dbymhweirghtthe, 1aadidor@nponent
preferably not nore than 5% by weight (e.g., about 1 to 4% by weight)
[ 0089] Mor eiehiquiel soneant rmtlilonrofiGleeet deadiichg.n Fhe example,
in adiabatic fiash, the reaction mixture may be separated
into the vapor component and the liquid component without
15 heating and with reduced pressure, and in thermostatic
flash, the reactionmixture may be separated into the vapor
component and the liquid component with heating (and
reduced pressure)}. The reaction mixture may be separated
into the vapor component and the liguid component by
20 combining these flash conditions.
{0081] In the flash distillation, the distillation

temperature (or reaction temperature) may for example be
about 100 to 260°C (e.g., about 110 to 250°C), preferably
about 120 to 240°C {(e.g., about 140 to 230°C), more

25 preferably about 150 o 220°C {e.g., about 160 toc 210°C),
andparticularlyabout 170t0200°C. Moreover, inthe flash

distillation, the temperature of the liquid catalyst



- 47 - liquid catalyst mxture may for exanple be not |ess than 30%
by weight (e.g. , about 35 to 95% by weight) , preferably not |ess
than 40% by weight (e. g. about 45 to 90% by weight) , and nore
preferably not |ess than 50% by weight (e.g. , 5 about 50 to 85% by
wei ght) and may usual ly be about 60 to % by weight (e.g. , about 70
to 90% by weight, and preferably about 75 to 85% by wei ght) . [0090]

Lo 90% by v refer: t 75 to vei ¢

e oy ARG AL LAR 0o Piob L HB 0k {6 - B BnGlb i)
i ght . — .001 t % i aht ,

o O e 75y Rerorag1e Be MBI hoy (BN IRy, [Ofc SX AL B Y
f bl t 0 i t . t .0 49

e oY Dl RS © SLEPCPAREY JELONL A 17080 & DanbBr i BYo

0.05 15 to 2.1%063.)0?)/{\35;1(.93%/%%%’ %ﬁ%‘ﬂ%é%ﬁg?tlw‘ﬁ tRaB: 2% Ry, Mel ght

(e.g. , about usual 1y be about 0.1 to

3% by wei ght j(f.tQe £la@3POWEs@i316@12n0% A% WBEBNhte PressnadlNaphaut
0.5 to 2% by weight, and nore preferably about 1 to 1.5% by weight)

20[ 0091] Fur tawyynenstie 10008 Rt 1At i 8Poat d.hos teni grkodigie: dy dkey
liquid catal yst m xture may for exanple be not nore than 60% by

wei ght (e.g. abahout. oy @ 30% bpayeiabt horepEQEQéQQben@boﬂ’@r@. 1 hed
50% by weight (e.g. , about 2 to 45% by weight) , nore preferably not

nore than 40% by wwei ght. 25 @kt Bhoutc3ot.a BPY by Nedabydn, iedide
particularly not nore than 36% by weight (e.g. , about 5 to 35% by

wei ght) . Milid pheif aeirardacarce (al shel drotaretr 4 i dhe fFmeakeyashyodhde -
8 10 tendstoincrease) under sucharelativelyhigh temperature
{and high pressure) condition. According to the present
invention, however, even under such a condition, the
production or increased concentration of hydrogen iodide
in the flash evaporator can efficiently be inhibited.
i5 [0082] The separation (flash distillation) of the metal
catalyst component may usually be carried out with the
use of a distillation column (a flash evaporator).
Moreover, the metal catalyst component may be separated
by means of flash distillation in combination with a
20 mist-collectingmethod or a solid~collecting method which
is widely used in industrial application.
{0083] The material of (or for forming) the flasher is
not particularly limited to a specific one and may be a
metal, a ceramic, a glass, or cothers. Practically, a
25 flasher made of a metal is used. In particular, the
concentration of hydrogen iodide in the inside of the flash

evaporator can significantly be inhibited, and the



i ncrease in concentration of hydrogen iodide is prevented by

adj usting the concentration of the ionic iodide, and one of the
factors includes consunption of hydrogen iodide by the follow ng
equilibriumreaction. Incidentally, the 5 same equilibriumreaction
al so applies to hydrogen iodide in t he *feaction mxture. M +
CH3COOHCH3COOM + HI [In the formula, Mrepresents a

resi due of ?Eo&?%?oﬁo%d%éoh&éﬁi%?@ﬂé@ P cdh s AbeAli kalil i{t?%ﬁejm

such as 10l ithium I nci den the concentration o

metal catal ygt d Aithe dJaui dreakal yst fidHiE6pBYaf ot 1§XanPle Renpot
| ess than 100 ppm (e.'g., about 150 to 10000 ppn), preferably not |ess

than 200 ppm;&c@cic@QOhe2a0ni g BROULDnBRMIN1 aNE UG, RRALBRBRLY
not | ess than 300 ppm (e.g., about 350 to 3000 ppm) on the Dbasis of

wei ght. [ 0082HeMaie QYL ex e iGN G 10Th £f1 MRt aN)n idb i ldraui d
catal yst m xture may for exanple be not nore than 1% by weight (e.g.

about 0 t® 0,3%iky arRicghs)ch Rt ef 3bhYurf Kt a 186 @ £hash @e%dBhator
wei ght (e.g., about 0 to 0.3% by weight), and nore preferably not

nore than 0. 34dky oweiaghte 168 iGrel AR 2 risd & 20dur el ghivlind\hot a
described later, as the concentration of nethanol is higher, the

concentrati oreafy MRthykbogeekaba kBstibBeahbgyi doeatadnslc 25 Meddll @d S
easily and efficiently increased. [0093] For exanple, the

concentrati om etmpethyhbacehate(such s ltiiguird wabal ¥ystmimuhurend amn
efficiently be increased
alloy [for example, a transition-metal-based alloy such
10 as an iron-based alloy (or an alloy containing iron as
a main component, e€.g., a stainless steel {including a
stainless steel containing chromium, nickel, molybdenum
and others)), anickel-basedalloy {or analloy containing
nickel as a main component, e.g., HASTELLOY (brand name)
15 and INCONEL (brand name))}, a cobalt-based alloy (or an
alloy containing cobaltf as amain component), or a titanium
alloy; and an aluminum alloy].
[0084] The separation step of the ligquid catalyst mixture
may be composed of a single step, or may be composed of
20 aplurality of steps in combination. The liquid catalyst
mixture or higher boiling point catalyst component {metal
catalyst component) separated by such step(s) may usually
be recycled to the reaction system, as shown in the
embodiment of the figure. Moreover, the liquid catalyst
25 mixture may be cooled (or heat-removed) by the heat

exchanger and recycled to the reactor, as shown in the

example of the figure. The cooling can improve the heat



- 49 - by increasing the concentration of nmethanol in the reaction
m xture (or liquid catalyst mxture). That is, as represented by the
followng formula, nmethanol is allowed to react with acetic acid to
produce nethyl acetate 5(equilibriuntreaction). Thus the production
reacti on of methyl acetate easily occurs’ as the concentration of

met hanol increases. As a result, the concentration of nmethyl acetate

in the |'iqui d.cepkallysls d0XENE, AN DR I Rasekdpci dental ly, the
sanme equilibriumreaction 10 al so applies to Hydrogen iodide in the

reaction m xtuyoss (CHE(H & CHBAOONCBEXEHBA ¢ T8 mixture (Brthe
range that the production efficiency of acetic acid is ensured

sufficiently,1dherqaoncent cakibeneah ABtHIRNA - 6aR 1R8I PELcasBbRYion)
i ncreasing the 15 concentration of methanol to be Péd in the reaction

or by decreasddigdiifs @@Chie®n1r aheal 9sinhkbit , consaptuprpfalyst),
met hanol . The reaction rate can be adjusted by suitably selecting the

reacti on penpgfatidr.c titelicRNcaNtd at 00 Ofkdhe et al Visda i Guck hes
concentration of nmethyl iodide 20 and the concentration of the netal

catal yst), t e woneeniodtdon aind aib e diodio de-dm@foreaitho ne droxi e
partial pressure), and others. The concentration of nethanol maybe

adj ust ed by adidigtmedhanotaidisrectd yy. asacesicd i dedt | atethy 25 004,
Mor eover, the concentration of nethyl acetate in the
| i qui dcat al ystatiedt umenehwie el etsd el byackd | Imgdeddyh iodide) .

[0086] In the fiash distillation (or f£lash evaporator), .

10 the ratio (weight ratio) of the volatile component to be
separated relative to the liguid catalyst mixture (or
low-veolatile component) may be about 10/90 to 50/50,
preferably about 15/85 to 40/60, and more preferably about
20/80 to 35/65 in a ratio of the former/the latter.

15 [C087] According to the present invention, among the
components in the liquid catalyst mixture, the
concentration of methyl acetate may be adjusted (or
regulated). The adjustment of the concentration allows
the production or increased concentration of hydrogen

20 iodide in the flash evaporator to be inhibited efficiently
inawiderangeof flashdistillationconditions. Multiple
factors are involved in the reason why the increase in
concentration of hydrogen icdide isprevented by adjusting
the concentration of methyl acetate, and one of the factors

25 includes consumption of hydrogen iodide by the following

equilibrium reaction.

CH3I + CH3COOH <> CH3COOCH3 + HI



acetate and/or a conponent for producing nethyl acetate - 50 -
(e.g., nethanol and dinethyl ether). Incidentally, as described
above, nethanol is allowed to react with acetic acid to produce
nmet hyl acetate; and dinethyl ether is allowed to react with hydrogen
i odide or others to give 5 nethanol, WHi%h is allowed to react with
acetic acid to produce nethyl acetate. |If necessary, a conponent for

i ncreasi ng or decrea§ﬂ§ﬂﬁ&ﬂﬁgpg%%ﬁﬁQﬁ{BEJ&EEHEP‘E%E%A%%HEBn@ﬂ% 1T RE

added or mxed in the formof a mxture contal ning a solven

10[ 0095] When4ha JaChAaSiNG Ha feRs %%jé&%#wrghé S Aded d g dihe

reaction mxture, the position (or timn tion is ot

par ti cul arly JddB kel @ Bs3PRgi LLeqARe (@Sl aroas 0o NGsPaRlgha

decreasi ng conponent 1s added before the feaction m xtur

the flash evaper ﬁh?rfoﬁ%x-ﬁ%lienﬁée@&é Ng s +H85T¢as BY cOIPRPEN JBy
be fed to the reactor. In terns of process efficiency, the iIncreasing

or decreasi NGHRAPONEN o MBY: be JBGHO ! Beckeaabilom i YlwerrELey. gde
reaction mxture is discharged fromthe reactor and before the

reaction m xtgy eetignkedet §. § hardd@ash e20ceveparatier ghk9r Sxanp &1 8s
shown in the figure, the increasing or decreasing conponent may be

fed to a |inadqort freedicagsthey filhasdhevepas at or v tk bheysegeti on in
m xture di scharged fromthe reactor). [ 0096] Mbreover, when the

i ncreasi ng ompadeciasing #e caimoneitat iSoradsedndith jheadd@ste in the
evaporator (or the increasing or decreasing conponent is mxed to the
reaction liquid catalyst mixture may be not less than 0.6% by weight

10 (e.g., about 0.6 to 20% by weight), preferably not less
than 0.7% by weight (e.g., about 0.7 to 15% by weight),
more preferably not less than 0.8% by weight (e.qg., about
0.8 to 10% by weight}, and usually about 0.7 to 5% by weight
{e.g., about 0.7 to 3% by weight, preferably about 0.8

15 to 2% by weight, and more preferably about 0.9 to 1.5%
by weight). The concentration of methyl acetate is
adjusted to the range, so that the production or increased
concentration of hydrogen iodide can further efficiently
be inhibited.

20 [CO88] The concentration of water in the liquid catalyst
mixture may for example be selected from the range of not
more than 15% by weight (e.g., 0.1 to 12% by weight)}, and
may for example be not more than 10% by weight (e.g., about
0.5teo 10% by weight), preferably not more than 8% by weight

25 (e.g., about 0.8 to 8% by weight), and more preferably
not more than 5% by weight (e.g., about 1 to 4% by weight).

[C089]) Moreover, the concentration of acetic acid in the



m xture in the flash evaporator), the position (height - 51 - |evel)
of addition is not particularly |limtedtoa specific one. The

i ncreasi ng or decreasing conponent may be added to either the liquid
phase portion or the gaseous phase portjon in the flash evaporator,

or both. The increasing 5 or decreasfhg'%dhponent may be added to the

process solution to be recycled fromthe succeeding step(s) to the

flash evaporatQfuid [QERAly skh a1 wehatl JnQyCP@PCHl?A?&pl(@FE%t heragt ds ST HaM
separated in the flasher ‘contalins product acetic acid, 10 in

addi tion, metind pi,ofh tehe 38 .88t &b Al BBE PBBLUL) wéfil@hit? ,aﬁiéifoe#éﬁly

met hanol (e.g., nmethyl acetate), water, a very small” anoun

by- product ( s)nd€18ss tacel 80 g8hyda ard( ep.rcﬁp,i aRbGtad €9 988%LidEdis:) The
vol atil e conponent nay be distilléd in the first distillation colum

and the seconghd Snshsthtdad N1 ¢ohsM dOs Prioghiceopusy fletyecetd &g ,
acid. [0098] As described above, the production or increased

concentr abi oreibuhysly ogens s odb@ewd Ighde dha €80 bey i i bded. 60
Thus the concentration of hydrogen 1odide in the volatile conmponent

may for exanpte 9@ riegulat gt oe 29. Noibe®E €70 haw 484 byy Wed Dt ( €ald
about O or detection |limt to 8000ppnm) , preferablynotnore than 5000

ppm (e.g., abetsfdriiel 4080Faby79etght’s Bpdwabgrtpreferably not nore
t han 3000 ppm (e. g. , about 10 to 2000% bywei ght) . Mboreover, the
concentr at i on{ ©f9bydFogeheirodiite concehe rhicdwindo £ alealhydt 1 251 dé Xinutiee
may for exanple be regulated to not nore than 1% by weight (e.g.
about 0 to 80DDgpjpi)capikbfetr abiytnot moyebs hanl &608dpprofetige, raboat
1 to 4000 ppm, and nore - 52 -

10 of not more than 10% by weight (e.g., 0.001 to 8% by weight),
and may for example be not more than 7% by weight {(e.g.,
about 0.005 to 6% by weight), preferably not more than
5% by weight (e.g., about 0.01 to 4% by weight), more
preferably not more than 3% by weight (e.g., about 0.05

15 to 2.5% by weight), particularly not more than 2% by weight
{(e.g., about 0.1 to 1.8% by weight) and may usually be
about 0.1 to 3% by weight (e.qg., about 0.3 t0 2.5% by weight,
preferably about 0.5 to 2% by weight, and more preferably
about 1 to 1.5% by weight).

20 [0091] Furthermore, the concentration of the ionic iodide
in the liquid catalyst mixture may for example be not more
than 60% by weight (e.g., about 1 to 55% by weight),
preferably not more than 50% by weight (e.g., about 2 to
45% by weight) , more preferably not more than 40% by weight

25 {e.g., about 3 to 37% by weight), and particularly not
more than 36% by weight (e.g., about 5 to 35% by weight).

Multiple factors are also involved in the reason why the



preferably not nore than 3000 ppm (e.g., about 10 to 2000 PPn).

[ 0099] The concentration of hydrogen iodide nmay be neasured directly
or neasured (or calculated) indirectly. 5 For exanple, the
concentration of the iodide ion derived fromthe iodide salt [for
exanpl e, an iodide derived fromthe co+8afal yst such as Lil, and a
netal iodide (e.g., an iodide of a corroded netal (such as Fe, N,

G, M, or Z?}lc?% duced doh def I@’ﬂ%ﬁéfq{y& @arebhsqaci dpllvented

producti on) maybe subtracted fronthe total Ttoncentration of iodide

ions (1) to Qgt QH%Q%i(q%r rf8l CYhat R r b PEKONE SN ald o Glo M, 0GR
i odide. [0100] Part of "the separated volatile conponent (acetic acid

streanm) may beeidt %ﬁ@l@@@t&ﬁéqn@l@%@@@é@éu@tﬁoﬁ%ﬁhylé,r@@@m@@%ef or
cooling or heat-renpoval, as the enbodinent illustrated in the figure.

Since the re@@tﬂmquabwtih@r@cﬁﬁmsirmr@%baﬁib@acttﬁaiaehuam?,ttqnet he
flash vapor can partly be cooled by the heat renoval, the heat

renoval effi gagRCyqeanibe: et oraBdsaChbp L1 &€ itd My&hogehiighiide
purity can be produced without installing an external circulation
cool i ng unit iinn thize regadtian mbreower, the cool ed vol atil e conponent
may be recycled to the reaction system as the enbodinent illustrated

in the figure. On ther ot hew,dwnd, <t ke,g8880us ygonponent in the cool ed
vol atil e 25 conmponent may be introduced into the scrubber system

[0101] (Acetic acid cDhléet formsiepM tapibecacetd eeatddec hadtdrare
step (distillation - 53 - step), the volatile conponent is fed to
the first disitddildat i(emr cetuonicagtoust 4 oyer dokllikagd ipnehs lcouporent
(a lower boiling point fraction containing nethyl iodide, acetic
acid, nethyl lddétiagrd,] by- product acet al dehyde, and
Incidentally, the concentration of the metal
catalyst in the liquid catalyst mixture may for example
be not less than 100 ppm (e.g., about 150 to 10000 ppm),
preferably not less than 200 ppm (e.g., about 250 to 5000
15 ppm), and more preferably not less than 300 ppm (e.g..
about 350 to 3000 ppm) on the basis of weight.
({00921 Moreover, the concentration of methanol in the
liguid catalyst mixture may for example be not more than
i% by weight (e.g., about 0 to 0.8% by weight)}, preferably
20 not more than 0.5% by weight (e.g., about 0 to 0.3% by
weight), and more preferably not more than 0.3% by weight
{e.g., about 0O to 0.2% by weight). As described later,
as the concentration of methanol is higher, the
concentration of methyl acetate in the liguid catalyst
25 mixture is easily and efficiently increased.

[0C93] For example, the concentration of methyl acetate

inthe liquidcatalystmixturecanefficientliybe increased



5 others) is separated as an overhead (vol atile conponent or

vapori zed conponent) fromthe volatile conponent by distillation
(first distillation), and a streammainly containing acetic acid is
collected as a liquid conmponent (first ]jquid conponent). The

vol atil e conmponent to be 10 subjected to the first distillation may
be a reaction mxture itself obtained fromthe reactor, and is

usual |y a volat i hereospegent @@A@érn@lda@yoﬁe@nﬁ;ﬂﬂa%ltb@th%%a&lon

m xture to further flash™distillation and separating the |iquid

catal yst m Xtyil:8:ud[ Q023 Jlvad dSpal e SePar@ted. vahpld lig qurgaonent
is fed to the first distilTation colum (splitter col um) and

separat ed i nt)ep@-duied Byl £18 fRAi1ty iiaeb Han1 & ovardiead Qg@mcmétg a
| ower boiling point conponent and a stream containing acetic acid

(acetic acid«d reamc i) sistid |l adioOneo [AO3ch heOhyl hecyohetil e

conponent may be fed to the first distillation colum, or as

descri bedsaboysayuitaindr Qfm e craloat)i.| eTﬁQﬁﬂQﬁ@@rdM@.dn”i:é@@@@@ﬂ dfto
t he heat exchanger and the remaining (residual) stream may be fed 25

to the first miisiyl |aidioneotasnly |dcthes fas stndi séntéattonienl gm,
the first |ower boiling point conponent (lower boiling point
fraction) comeildnmgl atncreddes. | @asta pardulaf, tde |lawrreoiddingn poi nt
conponent (e.g., nethyl iodide, nethyl acetate, acetal dehyde, and
hydr ogen i odirdehyls mopaiiat ety ane Ihguidwestdboyst ngipoine £aacbeon
containing acetic acid is discharged as a liquid stream 5
| nci dent al | y,ingrddwesdi r dnadidsriddldty ,onheobam, eqsitldlsciubeceaat 1 dre
enbodi ment of the figure, each of the first |ower boiling point
conponent Yandatdre apiprlsite shitghkydbogbnngogbiatic dmgoneact {hinghexture .
boiling point fraction, bottomfraction) containing at |east part of
t he hi gher CH30H + CH3COOH <> CH3COOCH3 + H3C
In the range that the production efficiency of
acetic acid is ensured sufficiently, the concentration
of methanol can be increased by increasing the
15 concentration of methanol to be fed in the reaction or
by decreasing the reaction rate to inhibit consumption
of methanol. The reaction rate canbeadjustedby suitably
selecting the reaction temperature, the concentration of
the catalyst (e.g., the concentration of methyl iodide
20 and the concentration of the metal catalyst), the
concentration of carbon monoxide {(or carbon monoxide
partial pressure), and others. The concentration of
methanol may be adjusted by adding methanol directly, as
described later.
25 [0094] Moreover, the concentration of methyl acetate in

theliquidcatalystmizxturemaybeadjustedby addingmethyl

acetate and/or a component for producing methyl acetate



10 boiling point component (such as propionic acid or water) maybe
separated. Mreover, in the enbodinent of Fig. 1, the first liquid
streamis wthdrawn (or extracted or collected) as a side stream by
side cut. The first liquid stream may extracted fromthe bottom of
the colum or 15 withdrawn (or collect together with the higher
boiling point fraction. [0104] As described above, the acetic acid

stream fed todhe fidsihHSt 1ddRTHQCO UMD hSr NOt THdNdRE 410 BN as
acetic acid strean1obta|ned by renoving the rhodi um cat al yst d

conponent fromddie geaabost, thetbELo0fi 4 Be1baaet { R 2t ﬁﬂ%hTélﬁetlc
acetic acid stream may contain at |east acetic acid, the | ower

boi i ng poi ntacapaneMtodidde héaher hedddng; p@ﬁ@tdﬁﬁ@@ﬁﬁﬁnéthéﬁdls
ot hers (for exanple, nmay contain acetic aci d, nmet hyl acetate, nethyl

i odi de, wat eral aiwbdywd oger 2% ittddhgelogeh ib@ﬁlb& 8RYoP8e s M XtdH s Of
t hese conponents. [0105] As the first distillation colum, theremaybe

used, forsexagtiesndl comaeit iignall 1diweld Ptba&eaatcohuﬁnac@tgc acid 5o -
a distillation colum such as a pl ate colum or a packed columm. The

material of (@fodwrarimghhyheadetste di stf Ideaddsmepl Wmbam@ybridicd Utter
the same material as that of the flasher. As the first distillation
col umm, t her eirbcrsys ey useddactkssihy athenccotantrsatenobrt beckane
material , which is relatively inexpensive material (e.g., an alloy)
, as that of ¢drecdiash revaper atoded pO1LO6kedhin ditst ifldrat bdna mixture
tenperature and pressure in the first distillation colum may
sui tably be sedwrd ouidd alepebdeény. on the condition such as the
species of the distillation colum, or the main subject (target) for
renoval &8l ect@P3Y ohehethewencbeirkiing poi deccempdnentcoapdntehdé is
hi gher boiling point conponent. For exanple, for the plate col um,
the inner pre3xddee Wi thve regiaimen gsudlung, the position (or timing)
of addition is not particularly limited to a specific one
as far as the increasing or decreasing component is added
before the reactionmixture is fed to the flash evaporator,
15 The increasing or decreasing component may be fed to the
reactor. In terms of process efficiency, the increasing
or decreasing component may be fed to the reaction mixture
after the reaction mixture is discharged from the reactor
and before the reaction mixture is fed to the flash
20 evaporator (for example, as shown in the figure, the
increasing or decreasing component may be fed to a line
for feeding the flash evaporator with the reaction mixture
discharged from the reactor).
[0096] Moreover, when the increasing or decreasing
25 component is added to the flash evaporator (or the

increasing or decreasing component ismixed to the reaction

mixture in the flash evaporator), the position (height



15 the pressure of the colum top) nay be about 0.01 to 1 MPa,
preferably about 0.01 to 0.7 MPa, and nore preferably about 0.05 to
0.5 MPa in terns of gauge pressure. [0107] Moreover, in the first
distillation colum, the inner tenperatuyre of the colum (usually,
the tenperature 20 of the colum top) be adjusted by adjusting the
i nner pressure of the colum, and may be, for exanple, about 20 to

180C, prefer - : - fer.a :t
140C [0108] WEraqver “Far PRa prat BIE ST im e T heor ey cargg T

nunber of plajgs | 81RO LPALLL LW T YebbBLESH Qi SRSGE B 98&aaNd,
dependi ng on the species of the conponent to“be separated, is about 5

to 50, preferaplay aRQUEHE 19q33d phaBf podBdoADES M@ffé%ds e 8
to 30. Further, in order to separate acetal dehyde highly (or with a

hi gh precisi qbrdibd he fihd st dirstihbathen-¢olumdint herhbeaietd £Lalng
nunber of plates may be about 10 to 80, preferably about 12 to 5 60,

and nore pref@r adtyeaboHl cbpbdch®.may 04 0% eknc 4 BRe birb3le sdisdidd adn on
colum, the reflux ratio nay be selected from for exanple, about 0.5
to 3,000, to be recycled from the succeeding step(s) to the flash
evaporator.
[0097] The volatile component {acetic acid stream)
separated in the flasher contains product acetic acid,
10 in addition, methyl iodide, an ester of the product acetic
acid with methanol (e.g., methyl acetate), water, a very
small amount of by-product (s} (e.g., acetaldehyde and
propionic acid) and others. The volatile component may
bedistilledinthe firstdistillationcolumnandthe second
15 distillation column to produce purified acetic acid.
[0098] As described above, the production or increased
concentration of hydrogen iodide in the flasher can be
inhibited. Thus the concentration of hydrogen iodide in
the volatile component may for example be regulated to
20 not more than 1% by weight (e.g., about 0 or detection
limit £o 8000 ppm) , preferablynot more than 5000 ppm {e.qg.,
about 1 to 4000% by weight), and more preferably not more
than 3000 ppm (e.g., about 10 to 2000% by weight). Moreover,
the concentration of hydrogen icdide inthe liguid catalyst
25 mixture may for example be regulated to not more than 1%
by weight {e.g., about 0 to 8000 ppm), preferably not more

than 5000 ppm (e.g., about 1 to 4000 ppm), and more



and preferably about 0.8 to 2,000 dependi ng on the above-nentioned

t heoretical nunmber of plates, or may be 10 reduced by increasing the
theoretical nunber of plates. Incidentally, in the first distillation
colum, the distillation nay be carrie% out without reflux. [0110)
Since the | ower boiling point fraction @fr?st | ower boiling point
conponent) separated fromthe first 15 distillation columm contains a

usef ul conponRpiiri@id.y ndRt RYkei Qi8S oand,BR! hé’!%fi}?%%t&) 10 thedgyer

boiling point fraction may directly be recycled to the reaction
system (or reggtior) and/or the first distillation colum, or may be
|'i quefied by heat-renoving part of the reaction heat 20 in the

reaction syst@Jd®. orhet BEnEERELOE) oHSHLROLP1COPERNSBHI 8 R8Yt be
exchanger, or other means and then recycled to the reactor and/or the

first distil I@éwwaﬂmctE?ro@maaph@gdtm Lawenhekhi NthPoidHtly .
fraction withdrawn fromthe first distillation colum is not

necessarysrecyod egah@ lthechir sén@dndistibhatt ahec@buiecaf b8rderived
condensati on by the condenser as the enbodi nent of Fig. 1. The

w t hdrawn | ovirorbehlel Dgdpae iz ft gebirosxamnyldl ractibyile aeeyekadran
sinply cooled - 57 - to renpve an offgas conmponent (e.g., carbon

monoxi de and #haragerytahgst hench hes rienmi g £ restsualgdidguig. .,
conponent nmay be recycl ed. Moreover, anong | ower boiling point
conponent s i rert hieodiowerobHa |cogr pieditmdtralct { onch Saaces al wiehycke, ™Mo,
deteriorates the quality of acetic acid as a final product. Thus, if
necessary, afderZmlenmmeaigced in the process of the acetic acid
10 production) ] maybesubtractedfromthetotal concentration
of iodide ions (I ) to determine {or calculate) the
concentration of hydrogen iodide.
[0100] Part of the separated volatile component (acetic
acid stream) may be introduced into a condenser or a heat
15 exchanger for ccocoling or heat-removal, as the embodiment
illustrated in the figure. Since the reaction heat
transferred from the reaction solution to the flash vapor
can partly be cooled by the heat removal, the heat removal
efficiency can be improved, and acetic acid with & high
20 purity can be produced without installing an external
circulation cooling unit in the reactor. Moreover, the
cooled volatile component may be recycled to the reaction
system, as the embodiment illustrated in the figure. On
the octher hand, the gaseous component inthecooledvolatile
25  component may be introduced into the scrubber system.

[0101] (Acetic acid collection step)

In the acetic acid collection step (distillation



acet al dehyde (e.g., after renoving acetal dehyde by subjecting the
fraction containing the lower boiling point inpurities to the
after-nenti oned acet al dehyde separation 10 step

(acet al dehyde-separating columm)), the remaining conponent (s) maybe
recycled to the reaction system and/ or e first distillation col umn.
I ncidentally, the offgas conponent may be introduced into the

scrubber systamp)[ 0%k e, ghetohoidd g £0i flq fEactions {bot t om 15
fraction) separated in the first distillation colunm contains water,

acetic acid, cﬁ_rbtelrﬂlrééiWc&ﬂQﬁih?@@%@%ﬁ’itow_eﬂB&i‘iﬂ{@ be;%@eooﬂ;ﬂ)lnent

addition, acetic acid renmaining wthout being evaporated, the | ower

boi | i ng poi nt(d MBUEktHES] i @PbArRer SacT s cdrt NeCeSPALY hyh hiesdl @her
boiling point 20 fraction may be recycled to the reaction system

(reactor) and{gytidhachibashernyl aeedentaldy-pisdidt heck8gehBg, and
propi onic acid, which deteriorates the quality of acetic acid as a

final productotieysbe s empued @d as[ Q3 12VeftAceli cvarddi parddigatdon
step) 25In the acetic acid purification step, hydrogen iodide, a

| ower boi | i ngpoiapo iongonefitipodatc B htghefhHord 148 RO ddmEaRponany
each of which remains without - 58 - being separated in the first
distillation Giodwimtateienr efbyved diomibecidons) dndud dsstsgamdinly

distillation with further high precision, and purified acetic acid is
coll ected. Thadntisinimy bhetdeebbtdaics doplkictiecad s enlitiapl Gotihendht St
liquid streamis fed to the second distillation colum, and the
second | ower bbitsid ippiid conponstit) | s Ther théatdépacatpdnastabno be
overhead, and the second |iquid stream containing acetic acid is
col l ected?® subjected to the first distillation may be a reaction
mixture itself obtained from the reactor, and is usually
a volatile component obtained by subjecting the reaction
mixture to further flash distillation and separating the
ligquid catalyst mixture.

15 [0102] That is, the separated volatile component is fed
to the first distillation column (splitter column) and
separated into a lower boiling point fraction (overhead)
containing a lower boiling point component and a stream
containing acetic acid {acetic acid stream) by

20 distillatioen.

[0103] All of the volatile component may be fed to the
first distillation column, or as described above, part
of the volatile component may be introduced into the heat
exchanger and the remaining (residual) stream may be fed
25 to the first distillation column. In the first

distillation column, the first lower boiling point

component (lower boiling point fraction) containing at



[0113] The first liquid stream separated or collected in 10 the first
distillation colum and fed to the second distillation colum is a
| i quid conposition mainly containing acetic acid. The first liquid
stream cont ai ns other conponents (e.dq.,g4ethyl iodide, methy
acetate, water, and hydrogen iodide) in addition to acetic acid. 15
In the first liquid stream the concentrations of these other
conponent s neledss: gelmcted depdndiarg ol timey aey ust nemiparent (e.g.,
nonadj ust nent of the concentration of each conponent in the flash
evapor at or, tiwehdilstptlidei oretdondietetasel medisn Tdelsgdall shidlhadfaren
colum, and others. 20 [0114] For exanple, the concentration of
met hyl i odi deladiidehe ifi Fapataipd dasdrgznlorpivdo@bbing @otio t10846 &t on
wei ght (e.g., about 10 ppmto 8% by weight), preferably about 0.1 to
8% by wei ght ,comwyal ipyed @esiiie albddt 16. Risehyog9y afepghtguaddstrean.
particularly about 0.3 to 6% by weight (e.g., 25 about 0.5 to 5% by
wei ght, ppPef ekbidenibolty 0. 70 tehaos byshef gt l hadiepr eopueher abl y
about 1 to 3% by weight) and may usually be not nore than 4% b%[
wei ght (e.g.,d&dpitbed by the eripodigneyived hthe pFitgerabl Sadbuet 10hppm
to 3.5% by weight, nore greferably_about 1to 3.3% b}é/]ﬁ\c/j\ei_ght, and
particul arly Bbett 1Pwsr §031inghpohst ghenronen sing gdiedEhEAE] §Lakden
the concentration of nmethyl 5 iodide is |low, the condensation
hydr ogen i odi Rl He?g RUFT GATRAIRAT i (Gdi08ecRALBEDBNRAPBNE cbir 3 GT E Prer
upper part of the second distillation colum. Mreover, according to
the present iPRETRT ot 2SR WHAR tHE Bhadntieatitorast REtRYP Roaiee
i s high, Bhe condensati.on of hydrogen iodide 10 can,be inhibited in
t he whol &%seddt! TSP Ht FERPEBRRIM! SO P6) PRBPLBUAF 2 ¢k ox watexr)
concentration_of methyl acetate in the first liqujid stream , be
about 0 to 109 BPUEPHAECERel YEBPY SOt GRE TBPREBY" nel Ghtd ahd
5 .
rore pref er ably, apouL: 0 24,0476 DY et gNL; end By yavally,be.about
collected) as a side stream by side cut. The first liquid
stream may be extracted from the bottom of the column or
15 withdrawn (or collected) together with the higher boiling
point fraction.
(01G4] As described above, the acetic acid stream fed to
the first distillation column is not limited to an acetic
acid stream obtained by removing the rhodium catalyst
20 component fromthe reactionmixture of the reaction system.
The acetic acid stream may contain at least acetic acid,
the lowerboiling point component, the higherboilingpoint
component, and others (for example, may contain acetic
acid, methyl acetate, methyl iodide, water, and hydrogen
25 iodide); or simply may be a mixture of these components.
[0105] Asthe firstdistillationcolunmn, theremaybeused,

for example, a conventional distillation column, e.g.,



15 to 6% by weight [e.g., about 0 . 3 to 5% by weight, preferably
about 0.4 to 4% by weight, nore preferably about 0.5 to 3% by wei ght,
particularly about 0.7 to 2.5% by weight (e.g., about 1 to 2% by
weight)]. [0117] Incidentally, when the Oi§:oncentration of nethyl 20
acetate is high, the condensation of hydrogen iodide is further
easily inhibited in the upper part of the second distillation colum
probabl y due & ditshe ldensuiptbonmel shydr 8gen plediedeohymhher r&acidiad of
hydrogen i odide with nmethyl acetate. Moreover, according to the
present 25 i nwentriron, Téeemankeri aihe fcoraefaratimg) afhenetimdt acet ate
is low, the condensation of hydrogen iodide can he inhibited in the
whol e second dfisstilllatden codhumnma Fhien c Fuddd thecomee martatvianl af tretthyl
acetate can efficiently be increased by adjusting the concentration
of nethyl acethttdel ilobbelki quis Teat dliystt distuléaichohheolbmsh there
distillation, as described above. The concentration of nmethyl acetate
5 in the Pirstaybquistdcss deamiddy then oeheusaddby fatde sgmestdgrial,
acetate to the first distillation colum. [0118) Further, the
concentr at i orwlgicwatare iat ivesl f Lnekpehglivd msttresdmlnhy . e, abcutl@y)l, t o
25% by wei ght, preferably about 0.2 to 20% by wei ght, nore preferably
about 0.3 to aD 5% L vidhghtlagindepeperaubarly about 0.5 to 12% by
wei ght (e.g. about 0.7 to 10% by weight and preferably about 1 to
8% by wei ght) f%haqy‘has@:aﬂylb@n@ssmmmr@n}@m ans) @mesmﬂe éxabivt e,
not nore than 4% by weight, e.g. ,_ about 0.1 to 496bg
pref erabl y abbhﬁst)@¥$ﬁﬂ%ﬂ%®%%& ¢l ghp may suitably be Se ECted

16 depending on the condition such as the species of the
distillation column, or the main subject {target) for
removal selected from the lower boiling point component
and the higher boiling point component. For example, for
theplate column, the inner pressure of the column (usually,

15 the pressure of the column top) may be about 0.01 to 1
MPa, preferably about 0.01 tc 0.7 MPa, and more preferably
about 0.05 to 0.5 MPa in terms of gauge pressure.
[0107] Moreover, in the first distillation column, the
inner temperature of the column (usvally, the temperature

20  of the column top) may be adjusted by adjusting the inner
pressure of the column, and may be, for example, about
20 to 180°C, preferably about 50 to 150°C, and more
preferably about 100 to 140°C.

(0108} Moreover, for the plate column, the theoretical

25 number of plates is not particularly limited to a specific
one, and, depending on the species of the component to

be separated, is about 5 to 50, preferably about 7 to 35,



15 nore preferably not nore than 3% by weight (e.g. , about 0.5 to 3%
by weight) , and particularly about 1 to 2.5% by weight (e.g., about
1to 2%by weight) ] . [0119] Incidentally, when the concentration of
water is |low, the condensation of hydrogen iodide can further easily
20 be inhibited in the upper part of the second distillation colum.
In particular, as the concentration of water in the first liquid
stream (or |iapd doalkj prefeantlivhaboof Hweter30.n Fhetbekumnareddower ,
the corrosion rate of the second distillation colum decreases. The
corrosi on ratsep2saden asieg@ilidedontd ypidbdvedseswathaa watagr precision)
concentration of |ess than 5% by wei ght, particularly |less than 3% by
wei ght . Thus ¥th&heohbt ahtdioit bflatheor medewmtr,athentbéonat era hitumber

of plates may be about 10 to 80, preferably about 12 to
5 60, and more preferably about 15 to 40.
[0109] In the first distillation column, the reflux ratio
may be selected from, for example, about 0.5 to 3,000,
and preferably about 0.8 to 2,000 depending on the
above-mentioned theoretical number of plates, or may be
10 reduced by increasing the theoretical number of plates.
Incidentally, in the first distillation column, the
distillation may be carried cut without reflux.
[0110}! Sincethe lowerboilingpoint fraction (first lower
boiling point component) separated from the first
15 distillation column contains a useful component (e.g.,
methyl iodide andmethyl acetate), the lower boiling point
fraction may directly be recycled to the reaction system
(or reactor) and/or the first distillation column, or may
be liquefied by heat-removing part of the reaction heat
20 inthereactionsystem {e.qg., the reactor) usinga condenser,
a heat exchanger, or other means and then recycled to the
reactor and/or the firstdistillationcolumn. For example,
the lower boiling point fraction withdrawn from the first
distillation column is not necessary recycled to the first
25 distillation column after condensaticn by the condensexr
as the embodiment of Fig. 1. The withdrawn lower boiling

point fraction may directly be recycled, or simply cooled



- 61 - the after-nmentioned addi ng manner of the al kali conponent can
further efficiently inhibit the condensation of hydrogen iodide in
the second distillation and the corrosion of the second distillation
colum. Moreover, 5 according to the_pﬁﬁﬁqpt invention, even when the
concentration of water is high, the condensati on of hydrogen iodide
can be inhibited in the whole second distillation colum.

I nci dent al | y,toa}%eﬂl%%rélbe@ff%hsl fratenty Appk irpahi fdh b2l de @GN
No. 2009-501129, 10 the addition of water tothe first distillation

col um somet iHRsd eagRe e Ganc et Of ret @haip 1 fdrst
liquid stream [Ofgg{ The concentration ofgﬂ@drogen iodideﬂ?ﬁ t he

first |iquidsdaRaiademalole exagphiedie noeteovee, thath?080eppsB ilbing
(e.qg., about 0 to 1800 ppm), preferably not nore than 1500 ppm (e.qg.,
about 1 to 1200 rpPriompgBrn iy eferaid yiowsc b6 £1 ihanpd 0RO ppact oy, ,
about 2 to 900 ppm, and usually not nore than 800 ppm (e.g., about 3
to 700 pph) orcdtel dhaside afetwetigitatForha kelatitweb¥ bhowtic acid as
concentration, the 20 concentration of hydrogen iodide in the first

| i qui d conporeniimaly deodiott normndshan HOG: e ey ,g.5fwhoutenb @300
ppm, preferably not nore than 100 ppm (e.g., about 0.1 to 50 ppm,
nor e preferakloetrmidatoyde t hang 30 phHoefergmovabouscdt8lienh8ephy), and
usually about 1 to 30 ppm(e.g., 25 about 2 to 25 ppm) on the basis
of wei ght. | fsuepessiny theherayonicentpateoniofy thaliogen boddiidey poithe
first liquid conponent may be decreased by using the nethod descri bed
impurities tothe after-mentioned acetaldehyde separation
10 step (acetaldehyde-separating column)), the remaining
component (s) may be recycled to the reaction system and/ox
the first distillation column. Incidentally, the offgas
component may be introduced into the scrubber system.
[0111] The higher boiling point fraction (bottom
15 fraction) separated in the first distillation column
containswater, aceticacid, anentrainedrhodiumcatalyst,
lithiumiodide, inadditicn, aceticacid remainingwithout
being evaporated, the lower boiling peint impurities, and
others. Thus, if necessary, the higher boiling point
20 fraction may be recycled to the reaction system (reactor)
and/or the flasher. Incidentally, prior to recycling,
propionic acid, which deteriorates the guality of acetic
acid as a final product, may be removed off.
[0112] (Acetic acid purification step)
25 In the acetic acid purification step, hydrogen

iodide, a lower boiling point component, and a higher

boiling point component, each of which remains without



- 62 - in Japanese Patent Application Laid-Cpen No. 2009-501129 or

ot her nethods. [0121] Incidentally, the concentration of acetic acid
inthe first liquid streammay for exanple be not |ess than

50%ywei ght (e.g. , about 55to 99. S%y%@iqqht) , preferably not |ess
t han 60%bywei ght (e.g., about 65 to 99%oywei ght) , nore preferably
not | ess than 70% by weight (e.g., about 75 to 98.5% by weight), and
particul arly beding essgpdhweB0% yhavef ghét (@i gtil bdbolbn 850 1wm®8% by
wei ght) and usually 10 be about 80 to 99.5% by weight (e.g., about 85
to 99% by weimghtgvept éfremabhy flhaut 196utiid S8Ledy byedgbtilaadionneith
preferably about 92 to 97% by weight). [0122] In this manner, the
first |iquid Strgen dodlai psediysir @genanrddbdei Hied zoepbneatiprosiuci ng
hydrogen iodide 15 in the second distillation colum. Wen the first

| i quid streamdlsiafitreatt | hsuib] ectiedt o acké isevoind pdirs fil chatioong tep,
hydr ogen i odide is condensed through continuous reactions in the
second di 8ti |4tet ifomstol Ugni¢ §tnreyam tiischkdrto tthe appendpdrst okl gabeous
phase portion of the distillation colum) . 20 Thus according to the
present i nvertdlomnt kendltkeal isecomdonemeri soadded pointedomponmexedisto
the first liquid streamin the follow ng manners or enbodi ments (1)
and/ or (2), amrthrr |9epackioh] et aconvairhieag t Badf thet s¢écouildl sawEdm
and the al kali conponent is subjected to 25 distillation in the
second di sti |9aieah etumhning acetic(gyigdhesarraleckedponent is

added to or mxed with the first liquid streambefore the first
i quid stream@113] The first liquid stream separated or collected in

i0 the first distillation column and fed to the second
distillation column is a liguid composition mainly
containing acetic acid. The first liquid stream contains
other components {e.g., methyl iodide, methyl acetate,
water, and hydrogen lodide) in addition to acetic acid.
15 In the first liquid stream, the concentrations of these
other components may be selected depending on the
adjustment or nonadijustment of the concentration of each
component in the flash evaporator, the distillation
conditions in the first distillation column, and others.
20 [0114] For example, the concentration of methyl iodide
in the first liquid stream may be about 0 to 10% by weight
(e.g., about 10 ppm to 8% by weight), preferably about
0.1 to 8% by weight, more preferably about 0.2 to 7% by
welght, and particularly about 0.3 to 6% by weight (e.qg.,
25 about 0.5 to 5% by weight, preferably about 0.7 to 4% by
welght, and more preferably about 1 to 3% by weight) and

may usually be not more than 4% by weight {e.g., about



- 63 - is fed to the second distillation colum, (2) in the
second distillation colum, the al kali conponent is added or m xed at
the sanme height level (or sanme position or sane plate) as a height

| evel (or position 5 or plate) at whichdghe first liquid streamis
fed or at aheight |level or position upper (or higher) than the height
| evel (or position) at which the first liquid streamis fed. [0123]
In the manne0 {d}% byt wesgbuf fnwd taktlhadbohe 1 popmg olD. fRobitWedyht ,
(addi ng position) of the alkali conponent to the first liquid stream
i s situated poirerptrelfesdl ngbeatt héoskctndydissitgHd aendpaodivmiarly
(before feeding to the second distillation colum). For exanple, the
al kal i conpoméstutndylye Hfed 148 Dy ivmldhgr) feeding the first liquid
conmponent 15 fromthe first distillation colum to the second

di stillation [@dlidm. Inekiegrneblyy, vite bhkatdéncenpoabnoni stusabhly
fed after the first liquid streamis discharged fromthe first

di still at?on ie6iden is] de¥4] thacreedens s ylonmydeppemerodige daval teche
fromwhen 20 the first |iquid conponent and the al kali conponent are
m xedti || whémdeRettvle ipdifedcen hhd Hedoridd soi that teReEPamn of
(retention tinme, contact tinme) maybe not nore than 5m nutes ée.g.,
about 1 secoﬁﬂ“%éeﬁﬁmﬁuﬁé§F}lé@éﬂéﬂaﬁp}umn- Moreover, according to

the present inventiocn, even when the concentration of
methyl iodide is high, the condensation of hydrogen iodide
10 can be inhibited in the whole second distillation column.
[0116] Moreover, the concentration of methyl acetate in
the first liquid stream may be about 0 to 10% by weight,
preferably about 0.1 to 8% by weilght, and more preferably
about 0.2 to 7% by weight and may usually be about 0.2
i5 to 6% by weight [e.g., about 0.3 to 5% by weight, preferably
about 0.4 to 4% by weight, more preferably about 0.3 to
3% by weight, particularly about 0.7 to 2.5% by weight
{e.g., about 1 to 2% by weight)l].
[0117] Incidentally, when the concentration of methyl
20 acetate is high, the condensation of hydrogen iodide is
further easily inhibited in the upper part of the second
distillation ceolumn probably due to the consumption of
hydrogen iodide by the reaction of hydrogen iodide with
methyl acetate. Moreover, according to the present
25 invention, even when the concentration of methyl acetate
is low, the condensationof hydrogen iodide canhe inhibited

in the whole second distillation column. The



not nore than 4 mnutes (e.g., about 3 seconds to 3 mnutes) , 25
nore preferably not nore than 3 mnutes (e.g., about 5 seconds to 2
m nutes) . Wien the retention tinme is too |long, the al kali conponent
is consunmed by nmethyl iodide in the - 6?’—' first liquid stream so
that the selective neutralization of hydrogen iodide sonetines
decreases. [0125] Mreover, in the manner (2), it is sufficient that
the al kal i carponerntrdisi addef] wétH e SEamea POStdn o Bc Berbc PPSHé i on at
which the first liquid streamis fed to the second distillation

colum or at iaquosidddby wopers tirant heopesintizen iah shinelhileddisie
liquid streamis fed to the second distillation colum. Wen the

addi ng positiiontof 1heuad katia lgEtpodentiriesi upher £1han e adidd thigon ,
position 10 of the first liquid stream for exanple, in the second
distillation aokeseriblke pbave.t dTiwhiccnddre mdtkiain ofonponghtadest atdeled
may be the first or higher plate (e.g., the first to the 30th plate,
preferabl § the thedtinsd 1heuldsl rplhates y badmerme gareef by abldy nighee fliy 5t
to the 10th plate) 15 above the plate to which the first liquid
streamis fedcatrriialem dity, Lihet adtsayl pasionopobfimnhe first |iquid
streamis usual lf/ situated at a position upper or higher than the
position for cbli&ktFagthhae, sekormPrdeiithstorah (atgr, ibythedeieet) .
20[ 0126] The contact tenmperature of the first liquid
liquid streammay be about 0.1 to 25% by weight, preferably
about 0.2 to 20% by weight, more preferably about 0.3 to
i0 15% by weight, and particularly about 0.5 to 12% by weight
(e.g., about 0.7 to 10% by weight and preferably about
1to 8% by weight) and may usually be less than 5% by weight
[for ezample, not more than 4% by weight, e.g., about 0.1
to 4% by weight, preferably about 0.3 to 3.5% by weight,
15 more preferably not more than 3% by weight (e.g., about
0.5 to 3% by weight), and particularly about 1 to 2.5%
by weight {e.g., about 1 to 2% by weight)].
[011%] Incidentally, when the concentration of water is
low, the condensation of hydrogen iodide can further easily
20  be inhibited in the upper part of the second distillation
column. In particular, as the concentration of water in
the first liquid stream {or liquid object) and that of
water in the column are lower, the corrosion rate of the
seconddistillation column decreases. The corrosion rate
25 can significantly decreases at a water concentration of

less than 5% by weight, particularly less than 3% by weight.

Thus the combination ¢f the concentration of water with



conmponent and the al kali conponent [the tenperature (liquid
tenperature) of the liquid object containing the first liquid
conponent and the al kali conponent] may for exanple be about 50 to
190C, preferably about 70 to 180C (e.(g.5,, 25 about 90 to 175C), and
nore preferably about 100 to 170C. In particular, the above range of
the liquid tenperature is conbined with the manner (1) to achieve

efficient - tb% afpeognessioheeiidild siahher Of thydsDeen: iceeipdect )
and the al kali conponent while inhibiting the consunption of the

al kali conporem fy-tmeihyrdiedige iy thedit sdhd isnidbriddeiagn &
[0127] The al kali conponent may include a netal hydroxide [for

exanpl e, an alykaldgaretialdiedrioxite: (Sadbnd |dd4d 1m dyoxd e, tisodi um
hydr oxi de, and pot assi um hydroxi de), an al kaline earthnetal hydroxide

(e.g., calciwdydrsdxirde)f rhandebydgodidesivbtibr gbun 3 Myrkbumetal s
of the Periodic 10 Table (e.g., iron (11) hydroxide, zinc hydroxide,
and copped (lddcduydroxitde)jhe prmteit axivenifot, exasnplehem 1ivs al

oxi de corresponding to the netal hydroxide, such as an al kali netal
oxi de (e.g., odiamhmedide) |qof avasadt of leigh norlgandtendeishf{fan of
exanple, a nmetal salt of a weak 15 acid, such as an al kali netal

car bonat e or rarlideal iiavbitdd dErcdvedoirat o {hydlr Dy ethe aribohat 3 ¢onad
salt of an organic acid [for exanple, a acetate salt such as a netal
salt of acetididildgtelan cahum kallinmedsn tadatvat & ssuels casided Hirum
acetate, potassium acetate, or sodium acetate; an al kaline 20 earth
met al acet at e/angiess Bl uhritlel & el onrlal ddrenfNacatd@ -l ad t h
any one of the group 3 to 12 netals of the Periodic Table, such as
iron (I13¥}%acethe edddthiomcet atatenrteoppert {13) dbstiatlgiomrcahime,
ammoni a, and others. The al kali conponents may be used alone or in 25
conbi nati on. JOESGIhDAGrEASHP tReCoresrEFall an kil vateonponds first

i ncludes an al kali netal hydroxide, an al kaline earth netal
ligquid stream!

[0120] The concentration of hydrogen iodide in the first
liguid stream may for example be not more than 2000 ppm

15 (e.g., about 0 to 1800 ppm}, preferably not more than 1500
ppm (e.g., about 1 to 1200 ppm), more preferably not more
than 1000 ppm (e.g., about 2 to 900 ppm), and usually not
more than 800 ppm (e.g., about 3 to 700 ppm) on the basis
of weight. For a relatively low concentration, the

20 concentration of hydrogen iocdide in the first liquid
component may be not more than 500 ppm {e.g., about 0 to
300 ppm), preferably not more than 100 ppm (e.g., about
0.1 to 50 ppm), more preferably not more than 30 ppm (e.qg.,
about 0.3 to 25 ppm), and usually about 1 to 30 ppm {e.qg.,

25 about 2 to 25 ppm) on the basis of weight. If necessary,
the concentration of hydrogen iodide in the first liguid

component may be decreased by using the method described



- 66 - hydroxide, an acetate salt (e.g., an alkali netal acetate
salt, an alkaline earth netal acetate salt), particularly an alkal
nmet al hydroxide. [0129] The anount to be added of the alkal

conponent nmay 5 suitably be sel ected depending on the |iquid
conposition (of fornmulation) of the f+r& +iquid stream For exanple,
the concentration of the alkali conponent in the liquid object (or
the proportion of the alkali conmponent in the total anount of the

first |iquid st IERRNE3§ FRESEEKANE L M It PRy Ne - &Y Tt ¥4 Om

t he range of not re than 100000 ppm (e.g., about 1 to 70000 ppm) on
the basis of WeiYhtsr dha*19eSal kali conponent maybe added to the

(L0010 31T 29 gt e, Toleent (ol 0.1 s kgl comonen
preTerabl Y NSl UG L0 000 0T §a8 ¢ ORI S 213000, 0EE1co 20
[0, Dart 4l araod 1. ALAAl) SomonsaL. TNE, g, Lo IR 11 ok Lol
11 obf ccta ey g i, B AR 000, PEMG.0,cc P00 0,000,

o e PSP 00, 9L 0 L0000, g0 000, osode

the basis of werght or s t hé concent r at o]

750 ppm pref o by Rot* ot e" A Coo" BRar e 5o ahati "36 18305 §pm

] , usually apeyt,l e%gh%%é;. gO.E,”bESuQ-SS E%eﬁ@% %B/]m egﬁge} ard Qgﬁlé%%g

to 1200 ppm nore “preferab about 30 to 1000 particul a
about 40110 &&9aﬂﬁﬁatQﬂJ%Qﬁ9@@%%sb9fwéﬁgﬁbt(e(gl§Q$o&@EQQ¥%T1g?@eby

anount to be added of the alkali conponéent relative to 1 nol

hydr ogen iodiQ@i%ﬁt;h§réké§Eb§ylgggﬁg §breamygQr i hgek LAY daQR) RSEet O
be treated) may be selected formthe range of not less than 1 nol ar

equi val ent angrgayriglyexpantecbergbouty byt 2089 )Mol ar equival ents
(e.g., about 1.5 to 1500 nol ar equivalents), preferably about 2 to
1000 nol ar equdyabentis, €Big. mafREH} the first liquid stream contains
hydrogen iodide or a component producing hydrogen iodide
15 in the second distillation column. When the first liquid
stream is directly subjected to the second distillation,
hydregen iodide is condensed through continuocus reactions
in the seconddistillationcolumn (inparticular, the upper
part or gaseous phase portion of the distillation column) .
20 Thus according to the present invention, the alkali
component is added (or fed or mixed) to the first liguid
stream in the following manners or embodiments {1) and/or
(2}, and the liguid object containing the first liguid
stream and the alkali component is subjected to
25 distillation in the second distillation column:
(1) the alkali component is added to or mixed with

the first liquid stream before the first liquid stream



10 2.5 to 800 nol ar equivalents), nore preferably about 3 to 600
nol ar equi valents (e.g., about 5 to 500 nol ar equivalent), and
particularly about 10 to 300 nol ar equivalents. In particular, the
anount to be added of the alkali conponent relative to 1 nol of
hydrogen iodide in 15 the first |iqui-dé&st~eam (or the |iquid object
to be treated) may be not nore than 200 nol ar equival ents (e.g.,
about 1 to 150 nol ar equival ents), preferably not. nore than 100 nol ar
equi val ents (6. §&9 &otirel senh G tidilat ichuicl WHts ) nore
preferably not nore than 85 nolar equivalents (e.g., 20 about 2 to 83
mol ar equi val ents), &d1PaFREciR2NY HEE idded itRaRo8e Ryl e alkall
equi valents (e.g., abouyt 3 to 78 nol ar_ equival ents) and may usual

be about 1 t &O8® ORI 4r 1§qﬁP98Fie?ﬁ§“J(}%‘%%.a?c abGubanet be g hoterel (o
equi val ents, preferably about 3 tq 80 nol ar, equj val ents, and nore 25
preferably aBGif BOFb-731 (i 3708 'E\Fa)e?ﬁﬁ*Fe{i@{i‘é%evﬁclcéi)ﬁipr?gs%t&ctfhe

i i on, if.th t h l.kal i '
oresent | ekl on. e L, BUUEL oL {1, SUKaLL SOONEIL 48 e
b hi d..lncid | ) d al.kali t. (.e..q.
can be 2o ouetly AP ATHLaLE Yo B0, MARIBAIT. BULALL SOTREERY L
d distillati I d.final i 1 hd nt he botton
serond st Lo sobum and el ok Lhdrpiece [1apiae telign e,

conponent is umul ated in a large quantity, it is necessary to
withdraw a | arge quantity of the bottomfraction containing acetic

acid in orderdio #vopd heakkaligomponant, EEom being Ji ¥pd A0, iy

purified acetic¢ a reover, t conponent 1s accumil a

inalargg quatidys, t(gadggﬁr%l%gg@g%%gfoé bgeal kali; %%%gg%s%fcugnéua?é

an increase i'n concentratio onent (e.qg.

conponent ) derivad lfiro;?f?tci]te%ecﬁaiﬁiliis corpaRent ﬁ%@oeu bfksgdfﬁgt{& &agd d,

or the 15 corrosion 0O istillation colu tends to accel erate

due to an el exald QD g3k ¢kihe ARAidd BE1RRKNEne FYFE NI MER ot PRe second
tenperature of the second distillation colum is a roomtenperature,

the al kali conpanentad So5@RLBS Sebkdlfdgthd, AheLhYRERE 4 ZRInLVE
to the saturation, thereby
may be fed to a line for feeding the first liquid component
15 from the first distillation column to the second
distillation column. Incidentally, the alkali component
is usually fed after the first liquid stream is discharged
from the first distillation column.
[0124] Incidentally, in themanner (1), the time from when
20 the first liquid component and the alkali component are
mixedtillwhenthemixtureis fedtotheseconddistillation
column (retention time, contact time) may be not more than
5 minutes (e.g., about 1 second to 4 minutes), preferably
not more than 4 minutes (e.g., about 3 seconds to 3minutes),
25 more preferably not more than 3 minutes (e.g., about 5

seconds to 2minutes). Whenthe retentiontime is too long,

the alkali component is consumed by methyl iodide in the



20 deteriorating handling properties. Therefore, the process of
present invention, in which a small anount of the alkali conmponent is
allowed to react with hydrogen iodide, is extrenely advantageous in
terms of process efficiency. 25[0132] According to the present

i nvention, the second distillation may @ performed in the presence
of the component (A) which has a relatively low boiling point - 69 -

and is capabl e of consum ng hydrogen iodide by a reaction with
hydr ogen i odi@et?te&&HPilSr?%Fﬁ%l%a i bR GG ﬁﬁiﬁFFHﬁ@ YRR G An

hydrogen iodide in the equiljbriumreaction (for exanple, inhibiting
ayr eagti on ofoﬁﬂWOQ%ﬁh‘%&vﬁ% S B et 8T 5 .d%%e%%%%nd distillation in
t he presence e conmponent (A).in conbi iop with e al kal i
Conponent | cant i 1 bi BT REVEBndShEAETBHIBT gdrobbrtd SHEAEcL R Erthat

upper, part o0 SSNG tha Lalion Gl oo Lyc et LGk Lo
POLTY | OUST, SHBIANE Bl LB 1 405K 0L AL Pl e
rompur 1100 abelg fokdh ofad 05 YL ARE ek e AT AP Bl Mg oper
component. (A Ped S A athohd S0 eaunle: 8:Cohl puel o
et hyl ot byl ctrer o Rehgt ot hke i ap STyt e REP DI e Redf upgteton
ether), and of the alkali component is upper than the adding position

10 of the first liguid stream, for example, in the second
distillation column, the plate to which the alkali
component is added may be the first or higher plate (e.g.,
the first to the 30th plate, preferably the first to the
20thplate, andmore preferablythe first tothe L0thplate)

15 above the plate to which the first liquid stream is fed.
Incidentally, the adding position of the first liguid
stream is usually situated at a position upper or higher
than the position for collecting the second liguid stream
{e.g., by side cut).

20 [0126] The contact temperature of the first liguid
componentandthealkali component [the temperature (liquid
temperature) of the liquid object containing the first
liguid component and the alkali component] may for example
be about 50 to 190°C, preferably about 70 to 180°C (e.g.,

25 about 90 to 175°C), and more preferably about 100 to 170°C.
In particular, the above range of the liquid temperature

is combined with the manner (1) to achieve efficient



20 an acetate ester [for exanple, an al kyl acetate (e.g., an

G -3al kyl acetate such as nethyl acetate, ethyl acetate, propyl
acetate, or isopropyl acetate)]. These conponents (A) may be used

al one or in conbination. [0134] The preferred conponent (A) nay
i ncl ude net hanol, 25 dinethyl ether, -méhyl acetate, and others.

[ 0135] The concentrati onof the conponent (A) in the liquid object may

be selected fromthe r Iess t 70 - % b i ght
e o O bout BBy ete PebdEy e Oﬁwfﬂ&me?aﬁﬁdé%eywﬁﬁ Poss
than 0.2% b e. about t,o.12%h referab
ot ass s a6 S0kas € ommenott g Ok sirts i heEhBos o BT o
nore 5 prefer bl ess than 4% b ht out 45 t
55 by et oht ekt BRL 4 SRemet | éfsg‘eeﬁgﬁeﬂlﬁwéve?aﬁe PR Ly
to 5% by melggﬁg and usually not less than O 5% byweight [e.qg.,
about O 6t ymelght preferably about 0.7 to 8% by wei ght,

vel ghi). ) %Sbtpaﬁﬁiu 39 189%%@@%&1“%3’ iyl aaﬁgﬁéwa"m%@

I nci I
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not |ess than wel
and hydroxides of the group 3 to 12 metals of the Periodic
10 Table (e.g., iron (II) hydroxide, zinc hydroxide, and
copper (II) hydroxide)], a metal oxide [for example, a
metal oxide corresponding to the metal hydroxide, such
as an alkali metal oxide {(e.g., sodium oxide)], a salt
of an inorganic acid {for example, a metal salt of a weak
15 acid, such as an alkali metal carbonate or an alkali metal
bicarbonate (hydrogen carbonate)), a salt of an organic
acid [for example, a acetate salt such as a metal salt
of aceticacid (e.g., analkalimetal acetate suchas lithium
acetate, potassiumacetate, or sodiumacetate; analkaline
20 earth metal acetate such as calcium acetate; or a salt
of acetic acid with any one of the group 3 to 12 metals
of the Pericdic Table, such as iron (I1II} acetate, zinc
acetate, or copper (I1) acetate)]l, an amine, ammonia, and
others. The alkali components may be used alone or in
25 combination.
{01281 Among them, the preferred alkali component

includes an alkalimetal hydroxide, analkalineearthmetal



20[ 0137] Moreover, in the gaseous phase of the inside of the second
distillation colum, the ratio of nethyl iodide relative to the
conponent (A) [the former/the latter] (weight ratio) may be about
0.01 to 10 and preferably about 0.1 to 5. 25[0138] The conponent (A)
may be contained in the first liquid -stggam (for exanple, the case
where a sufficient concentration of nethyl acetate is contained in
the first - 71 - liquid strean), ornmaybeaddednew y (or specially).
That is, the REHonett: @R) arayabe wldedet 6 -t hen faldarll ngopd ateexm
(or second distillation colum). The manner for adding (or m xing
t he conponentSEY): P& #bfaphreicadtarpytal|gqRtale sols) sperytien s
far as the conponent. (A) is allowed to exist in the liquid object in
the second di%tidtatbl@rbnydEméid@y be the fol | owing manners (a)
and/ or (b): (a) the conponent A% is added orm xed to the
first 10 1iquiWstt eARPEEROIEE tRePEIFEHET PqULRC Stikddrh FSMPERSRE T
second distill ati col um g% t he conponent (A) is added
ormixed 8 t HETFIRLY %eq&?aegttﬁéaﬂwﬁﬁ RO SHA 4SRRI CRTRRS Hot 2im.
I n the manner éf%, as i%.th? CP%S gélhagge alkal i component, 15 jn
the second di &7 FPERGATEONIMAE Tofe CotpoAaRE AN AT bé Cxdeiritdt e/
m xed at the sane position (or s I %b.as a_position %or | at e
2t whi oh t he T SOTTHUT G StTbAT |99 8 K6t iaE*ABBeRti off toF btare
e el ar. "G PEL S cHe PGB8 08T HEnd | PR £ e AL
total amount of the first liquid stream and the alkali
10 component) may be selected from the range of not more than
100000 ppm (e.g., about 1 to 70000 ppm) on the basis of
weight, and the alkali component may be added to the first
liguid stream so that the concentration of the alkali
component may be not more than 50000 ppm (e.g., about 3
15 to 30000 ppm), preferably not more than 20000 ppm (e.qg.,
about 5 to 15000 ppm}), and more preferably not more than
10000 ppm (e.g., about 10 to 7000 ppm). In particular,
the alkali component may be added to the first liquid stream
so that the concentration of the alkali component in the
20  liquid object may be not more than 5000 ppm {e.g., about
1 to 3000 ppm), preferably not more than 2000 ppm {(e.g.,
about 5 to 1500 ppm), and more preferably not more than
1000 ppm (e.g., 10 to 200 ppm) on the basis of weight or
so that the concentration of the alkall component may be
25 not more than 800 ppm (for example, about 5 to 750 ppm,
preferably not more than 500 ppm (e.g., about 10 to 400

ppm) ], usually about 10 to 1500 ppm (e.g., preferably about



20 it is preferable that the conponent (A) be fed at the sane
position as a position at which the first liquid streamis fed (a
plate to be fed or supplied) or at a position (or plate) upper than
(e.g., the first plate above) the position at which the first liquid
streamis fed (the plate 25 to be fed ®&7 supplied). Mreover, the
conponent (A) may be added together with the al kali conponent, or the
conponent (A) and the al kali conponent may be added - 72 -
separately. [A9189]14%¢ iRt Ho5p PRRERTRBSBedpOEd Thé oc bAPBrert, @R |
the tine (retention _time, contact tine) fromwhhen the first liquid
conponent and®¥Fe RIRFoeAPOPR) £ Arte® Ri0ReaPR! |91 e P S AeC hivaihe - s
fed to the sec% distillation colum may for exanple be not |ess,
than 1 secondSY]. MOLBORr 2 ke oRBSUED 20 RAPnate’y ofpEReerabfyinot
| ess than 5 seconds (e. .about |5 seconds, to 15 m nutes re
b f or abl y abGHBOTGSeEohab FE Mo MOlad a2 oaEn 1 CbghrbEheCgRls
to 7 mnutes), .10 .and may usual |y be abou 0, seconds to 5 m nutes
[For exanl o ML S0 St oo 25 S 68 155 L0 o ort b g
to 1 mnute) : reover, the contact tepperature of, the first
| qui 6 ConpottnisHRE 1315 SRt 1 [ThETT Brber e theh (i BRT e
tenperature) of .the |liquid, obje containing the 1 irst,liqui
Conbonent . ahd THE R T8 Hoay T SopgnPpe e abp 00 e ar
190C, preferably. about, 50 to 180 ... ,ab 70 to 175C and nore
ref er ably Ut BOGHE 1708 "proBasi o bataqoRor fe Farenty v S or
theliquidt%;g% it hi_n,the ve-ent | r e,accel e
20 the reacti one%efqlat%lé( \ggr?%t)tn%n{b 6%6%vv| ??ﬂf&%oqg%nle?l% é%'ér‘ 't%%gueé
progress,@gf t r { i ond,disti i t 9 SQe;
ext ent, _tlﬁe_ |j1n§5r eﬁ?qﬁﬁ%ﬁéﬁggﬁon o‘?g)?lyd#%g‘ge ?%%?%%@EH %ﬁ_e
second di stil{atdan 9l dmedends) &or be(d npi bitgd,fusthgrsghthgigpt!y.
equivalent), and particularly about 10 to 300 molar
egquivalents. Inparticular, the amount to be added of the
alkali component relative to 1 mol of hydrogen iodide in
15 thefirst liquid stream (or the ligquid object to be treated)
may be not more than 200 molar equivalents {(e.g., about
1to 150 molar equivalents), preferably not more than 100
molar equivalents (e.g., about 1.5to 90molar equivalents),
more preferably not more than 85 molar eguivalents (e.qg.,
20 about 2 to 83 molar equivalents), and particularly not
more than 80 molar equivalents (e.g., about 3 to 78 molar
equivalents) and may usually be about 1 to 85 molar
equivalents (e.g., about 1 to 82 molar equivalents,
preferably about 3 to 80 molar equivalents, and more
25 preferably about 5 to 78 molar equivalents).

{0131] According to the present invention, even if the

amount of the alkali component is small, sufficiently



25[ 0140] As the second distillation colum, there may be used a
conventional distillation colum, for exanple, a plate colum, a
packed colum, and other colums. The - 73 - material of (or

form ng) the second distillation colum may include the sanme materi al
as that of the first distillation colurf® -According to the present

i nvention, since the condensation of hydrogen iodide in the inside 5

o e second, Sty et o, SR A, SRRl L L Eay DL il
et o ey g g 0 ST SRR PSR, PR B AEOD U B
Pt 18 10 1ol 3.2 el AN SALEGRED. LESL % 0401 CLAPL ol o
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nshel | eV and et Loy i pLekeh et ey Lt

name) and | NGOV (g GAE Lok = 8 PR shased ol Lokt 2803 | o

containing c n conporien hers, "an i ron-based
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tenperature an inthe second ron colum ma
suitably be S(flé%ﬁf& dcfjf’e&?é n@o@thrbrﬂ hPra?@E‘RErEié’éh é’fﬁ‘iﬁ’? é#‘@tf@e&éfé
of the distillationcolum, or the main subject (target) for renova
sel ected fromd he domerl; RRIJiINGHROLAL;69MRBABRhent from being mixed
10 in purified acetic acid. Moreover, the alkali component
is accumulated in a large quantity, the entrainment of
the alkali component causes an increase in concentration
of a component (e.g., a potassium component) derived from
the alkali component in purified acetic acid, or the
15 corrosion of the distillation column tends o accelerate
due to an elevation of the boiling point. Further, when
the temperature of the second distillation column is a
room temperature, the alkali component is sometimes
solidified (orcrystallized) duetothesaturation, thereby
20 deteriorating handling properties. Therefore, the
process of present invention, in which a small amount of
the alkali component is allowed to react with hydrogen
iodide, is extremely advantagecus in terms of process
efficiency.
25 {0132] According to the present invention, the second
distillation may be performed in the presence of the

component (A) which has a relatively low boiling point



25 and the higher boiling point conponent. For exanple, the inner
pressure of the columm (usually, the pressure of the colum top) may
be about 0.01 to 1 MPa, preferably - 74 - about 0.01 to 0.7 MPa, and
nore preferably about 0.05 to 0.5 MPa in terns of gauge pressure.
[0142] In the second distillation coluri®, -the inner tenperature of
the colum may for exanple be about 30 to 5 200C, preferably about 80

to 180C, and nore preferably about 100 to, 6 170C dependi on the .inner
pressure of B GBI THRED HhE & ERPSPALOEBHETRER CHUMF PoG (6 THE™

f, for, | e be ab 30 to.
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120C. Further, the t, t f the, col bot t f 0]
e about | 80" 5 S0GE L5 BT P13 Hbode LEB0LT FHRoBET kg MRACSY t o
185C), d f bly. about. 130 to 180C (e.g., .abqut 14Q to
1700 167 0149 RoPEBTRS L HETHRbLT Y b SRR fr60re res R tesoBf dprb cn
d digtillati i t..particularly ljimt iof i
one. " and, Sdedii g o Eneospas: 8435 ¢hs  Bhmianeht tortd Sephl Attt
be about : f . . 0,
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.g., about ta - t ' istil ' I :
'Eﬁegr ef ?ugur acéglqlo 1?%@1 et sée: ec@ddﬁ%an%P&B%%Q%%%%%b%ﬁhgglﬁ?o%o,
pref erabl y ah.g&t%ex?g%fgt?ogoah@g%dyﬁroedtﬁﬁgﬁﬁi%%n@&ﬂﬁmrﬁ)-aQ Lor30cher

(e.g., about O. ependi ng on
high level. Incidentally, as the component (A}, a

10  component having a boiling point lower than the boiling
peint of acetic acid (that is, lower than 118°C) is
practicallyused in terms of the separability frompurified
acetic acid cor the decrease in concentration of hydrogen
iodide in the upper part of the distillation column.

15 [0133] The component (A) may include an alcohol (for
example, aCj-galkancl suchasmethanol, ethanol, propanol,
isopropanol, or 2-butancl}, an ether (for example, a
diCy-3alkyl ether suchasdimethyl ether, methylethylether,
diethyl ether, dipropyl ether, or diisopropyl ether}, and

20 an acetate ester [for example, an alkyl acetate (e.g.,
anCi-3alkyl acetate such asmethyl acetate, ethyl acetate,
propyl acetate, or isopropyl acetate)]. These components
(A) may be used alone or in combination.

[0134] The preferred component (A) may include methanol,

25 dimethyl ether, methyl acetate, and octhers.

[0135] Theconcentrationof the component (A) inthe liquid

object may be selected from the range of not less than



25 above-nentioned theoretical nunmber of plates. Incidentally, in the
first distillation colum, the distillation my be carried out

w thout reflux. - 75 - [0144] According to the present invention,
as descri bed above, the distillation in the presence of the alkal
conponent (and the conponent (A)) canithibit the increase in
concentration of hydrogen iodide in the second 5 distillation colum.
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system 0.5% by weight [e.g., about 0.6 to 10% byweight, preferably
about 0.7 to 8% by weight, more preferably about 0.8 to

10 6% by weight (e.g., about 1 to 4% by weight), and
particularly about 1 to 2% by weight].

{0136] Incidentally, in the gaseous phase (or gaseous
phase portion or column top portion) of the inside of the
second distillation column, the concentration of the

15 compeonent (A) may be not less than 1% by weight (e.g.,
about 1.5 to 20% by weight), preferably not less than 2%
by weight {e.g., about 2.5 to 15% by weight), and more
preferably not less than 3% by weight (e.g., about 3 to
12% by weight).

20 [0137] Moreover, in the gaseous phase of the inside of
the second distillation column, the ratio of methyl iodide
relafive to the component (A) [the former/the latter]
(weight ratio) may be about 0.01 to 10 and preferably about
0.1 to 5.

25 [0138] The component (A} may be contained in the first
liquid stream (for example, the case where a sufficient

concentration of methyl acetate is contained in the £irst



(e.g., the reactor) and/or the second distillation colum. In order
to renove part of the reaction heat, as the sane manner as the | ower
boiling point fraction withdrawn from 25 the first distillation
colum, the lower boiling point fraction may be liquefied by a
condenser, a heat exchanger, or othernmans and then recycl ed.

Mor eover, since the lower - 76 - boiling point fraction sonetines
contai ns acetal dehyde, the | ower boiljng point fractionng

exanpl e be redyPIES RFeHR) r BRIV M ACEE RN O SRR G 1l y ' That

after-nmenti oned al dehyde- separatln colum, f necessar
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scrubber syst 0146] In t nt of purifie
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the pOSI t' on (ll% epaoscot Ieoxnz,sqcf { hetﬁceeeld c?uré)o}:];joéct efrgl“rplge second
distillation column, and may be the following manners (a)
and/oxr {(b):
{a) the component (A} is added crmixed to the fixrst
10 ligquid stream before the first liquid stream is fed to
the second distillation column,
(b) the component (A) is added or mixed to the first
liquid stream in the second distillation column.
In the manner (b}, as is the casewith the alkali component,
15 in the second distillation column, the component (A) may
be added or mixed at the same position (or same plate}
as a position (or plate) at which the first liguid stream
is fed or at a position (or plate) upper than the position
at which the first liquid stream is fed. In particular,
20 it is preferable that the component (A) be fed at the same
position as a position at which the first liquid stream
is fed (a plate to be fed or supplied) or at a position
(or plate) upper than (e.g., the first plate above) the
position at which the first liquid stream is fed {the plate
25 to be fed or supplied). Moreover, the component (A} may
be added together with the alkali component, or the

component (A) and the alkall component may be added



15 the first liquid stream [0147] Moreover, in the second
distillation colum, each of the second | ower boiling point conponent
and the second higher boiling point conponent (higher boiling point
fraction, bottomfraction) containing at |east part of 20 the higher
boi l i ng point conponent ( such as propighic acid or water) may be
separated. Mreover, in the enbodinent of Fig. 1, the second |iquid
streamis withdrawn (or extracted or collected) as a side stream by
side cut. TheSRFEHE4Y-quid stream may be extracted fromthe bottom
of 25 the colum or w thdrawn £or collected) together with the higher
boi | i ng poi nt{Fr3th i BRCTIeLbAUL Ki gher! FRIRGTF poi hEccorpomemty . (AL, 77
- [0148] Incidentally, the second higher boilin oi nt. conponent may
be(ﬂschargafqgma?HéQEﬂHQﬁﬁQﬁim%WépﬁiﬁqtB%m?ﬂégﬂﬂwﬁ%?t Prickr $the
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about 10 seconds to 3 minutes (e.g., about 10 seccnds to
Iminute)]. Moreover, thecontact temperatureof the first
liquid component and the component (A) [the temperature
{liquid temperature) of the liquid object containing the

15 first liquid component and the component (A})] may for
example be about 20 to 190°C, preferably about 50 to 180°C
(e.g., about 70 to 175°C), and more preferably about 100
to170°C. Probablybecausetheretentiontimeorthe liquid
temperature within the above-mentioned range accelerates

20  the reaction of the component (A} with hydrogen iodide
or the progress of the reaction in the second distillation
column to some extent, the increase in concentration of
hydrogen iodide in the second distillation column tends
to be inhibited further efficiently.

25 [0140] As the second distillation column, there may be
used a conventional distillation column, for example, a

plate column, a packed column, and other columns. The



20 recovered is usually introduced into a colum for product acetic
acid and obtained as product acetic acid. Prior or posterior to
introduction into the colum for product acetic acid, the purified
acetic acid may further be subjected to an iodide-renoving step to
remove an iodide 25(e.g., a Cl_15al kyt 13dt de such as hexyl iodide or
decyl iodide). [0150] In the iodide renoval step (or i odide-renoving
- 78 - step), the acetic acid stneannaxbe contacted wwth a renpver
(renovi ng ageltor datdr i Q1) IREMLRG) ahREodPaeLF efbVabl 12 yoprcolumn

i odi de- adsorbabi |t .g., a zeolite, an activated carbon, and an

i on exchange r?aééijrﬁéll.‘gcf%gﬁ'}b%r?%‘? frefermady °rehdl et heh® ofii B8t f r om
the acetic acid streamwhich is copntinuously obtained (in a ,

cont i nuous sy%ﬁseﬁﬁf,l%%?%ﬁo %E‘ﬁ’anggc?%g MALA e PG&'rS&g;rjé?mib}‘?‘?{y
or iodide-adsorbabiliity rticularl n j odi de-remvi ng col upm |,
orovi ded wit FPRE (OH GRoRERGE el 7 REFAEPIeTs 190" AAvAft SeotRTyAe
used. [0151] The ,on_exchange resjn_to be used is usually.an jon
exchange rgesi%g%u}!é%a???/O%C?ccg%?%Jhﬂe?(%}'l%%g%orlé@?nfa?ns%\?i?%ﬁlﬁ?nw%t
part of the actime site.(e.q.. usually, an, aci,dic group-.such as

sul f one gr ougl,&lglvl%ahr%éokg eér%or%ap‘f Biélsaé/dpﬂgﬁ&qlé’ %ﬁgﬁgiglla o ?O@?m%
phosphone gr I Sesubst | r hanged with a tal. The neta
may incIude,q%%%aé%%ﬁ%?e,§%§$$g%§tm%%%rﬁ%%b§?v§%?e%tgEgﬁrgﬁffﬁglaPoup

consi sting Ofré@ié%%néég?su@ﬁrgyryiééggiuﬁpdbut also a distillation

column made of a relatively inexpensive material having

10 not averyhigh corrosion resistance, for example, analloy
[for example, a transition-metal-based alloy such as an
iron~based alloy (or an alloy containing iron as a main
component, e.g., a stainless steel {including a stainless
steel containing chromium, nickel, molybdenumandothers)),

15 a nickel-based alloy (or an alloy containing nickel as
amain component, e.g., HASTELLOY {brand name) and INCONEL
(brandname)),acobalt—basedalloy{oranalloycontaining
cobalt as amain component)]. Amongothers, an iron-based
alloy or a nickel-based alloy is preferred.

20 {0141] The distillation temperature and pressure in the
second distillation column may suitably be selected
depending on the condition such as the species of the
distillation column, or the main subject (target) for
removal selected from the lower boiling point component

25 and the higher boiling point component. For example, the
inner pressure of the column (usually, the pressure of

the column top) may be about 0.01 to 1 MPa, preferably



cupper (Cu). The cation exchange resin as a base 20 (substrate) may
be any one of a strong acidic cation exchange resin and a weak (mld)
acidic cation exchange resin, and the preferred one includes a strong
acidic cation exchange resin, for exanple, a nmacroreticular ion
exchange resin, and the like. 25[0152] 1mn the ion exchange resin, the
proportion of the active site exchanged to the netal (or substituted
with the netal) may be, for exanple, about 10 to 80% by nol, - 79 -
preferably abﬁﬂvﬁ25)ﬂ5-¥5@@b9 WBR, andl Meore DFedraREBlYy 2hBY Gt 030510
70% by nol . [0153] At least contacting of the acetic acid stream
fromthe secdhd® di%iit ab¢Hns cof UBRUGR t REERBUEBA exchange resin 5
(preferably paSS|n of the acetic acid streamthrough the ion
exchange resi i ﬁlé0e§h?eﬁ69apdo?1§ﬁélﬁé&#@@ Cﬂﬁﬁﬂ@fCGﬁﬁaéPPﬁé with
(or passing thro Q% the ion_exchange resin, if necessary

tenperature CfSHNEFALREF CAdNG SOLEEM RAY bet | Ferbke Py sboateéat%a)
stepw se. The stepw se 10 tenperature el evation ensures to inhibit

out fI ow oP ef?%%lcgn rarfere et aPottofPt he 1N CexerdngereeRTaleaab ikl |
as to renove the iaodide eff|C|entIy [0154) Exanpl es of the

i odi de- r enovi #gPebl i tray 7 Prfél%%ﬂi%@dt%lHhﬁhelb&é%ﬁsﬁglﬁ%ﬁfd%he
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30 to 180°C, preferably about 50 to 150°C, and moxe

10  preferably about 70 to 120°C. Further, the temperature
of the column bottom may for example be about 80 to 200°C,
preferably about 100 to 190°C (e.g., about 120 to 185°C),
and more preferably about 130 to 180°C (e.g., about 140
to 170°C).

15 [0143] Moreover, the theoretical number of plates of the
second distillation column is not particularly limited
to a specific one, and, depending on the species of the
component tobeseparated, maybeabout 5to 1500, preferably
about 10 to 120, and more preferably about 20 to 100 and

20  may usually be about 30 to 120 (e.qg., about 40 to 100).
Further, in the second distillation column, the reflux
ratio may be selected from, for example, about 0.1 to 100,
preferably about 0.3 to 50, and more preferably about 0.5
to 30 (e.g., about 0.5 to 20) depending on the

25 above-mentioned theoretical number of plates.
Incidentally, in the first distillation column, the

distillation may be carried out without reflux.



nmet al - exchanged i on exchange resin, and in addition, 20 another ion
exchange resin (e.g. , a cation exchange resin, an anion exchange
resin, and a nonion exchange resin) inside thereof. Even when the
netal is effused fromthe netal -exchanged i on exchange resin,
arrangenent of the cation exchange resitb at the downstream side of
the 25 netal - exchanged i on exchange resin (e.g . , arrangenent of the

ti h Ki t f th
xchange el 1 A PESTRDRR) LAl BwE ERE et f IEBRC Loha0RS JRATH 4% b
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limted to a speC| i C one,  and
BS?Ld?b;g§3XF%%¥E%% our)éé§%ﬁ%rgﬁg$g£q§Q§ 65 %Céggg%ﬁi an(f3
nor e prefera9£gé§gﬁ%nlﬁ%éﬁkféhf“4ﬁ% condensation of hydrogen icdide
can significantly be inhibited even in the upper part
{(gaseous phase portion) of the seconddistillation column.
For example, in the continuous reaction, the concentration
10 of hydrogen iodide in the second lower boiling point
component (distillate) is less than 40 ppm (e.g., about
0 or detection limit to 38 ppm), preferably not more than
36 ppm (e.g., about 0 or detection limit to 35 ppm}, more
preferably not more than 33 ppm (e.g., about 0 or detection
15 limit to 32 ppm), and particularly not more than 30 ppm
(e.g., about 0 or detection limit to 25 ppm).
[0145] Since the lower boiling point fraction (second
lower boiling point component) separated from the second
distillation column contains a useful component such as
20 methyl icdide or methyl acetate, the lower boiling point
fraction may directly be recyclied to the reaction system
(e.g., the reactor) and/cr the seconddistillation column.
In crder to remove part of the reaction heat, as the same
manner as the lower boiling point fraction withdrawn from
25 the first distillation column, the lower boiling point
fractionmay be liquefied by a condenser, a heat exchanger,

orothermeans andthenrecycled. Moreover, sincethe lower



[0157] In the iodide-renoving step, the acetic acid stream nay be at

| east contacted with the netal -exchanged i on exchange resin. For
exanpl e, the iodide-renoving colum 15 may conprise a col um provi ded
wi th the netal -exchanged i on exchange resin and a col umm provi ded

wi th anot her ion exchange resin. For exaépte, the iodide-renoving

col um may conprise an anion exchange resin colum, and a

nmet al - exchanged, j on exchange resin colum on the downstream 20 side
of the anionqﬁ%ﬁﬁﬁﬁbé“%¥¥ﬁ TEGtdR, SeRehalreEonphtaana Rt Lk ihged

i on exchange r.esin columm, and a cation,exchange resin_colum on_ the
downst r eam si L?W%ﬁg QQS&%%ﬁﬁéﬂtFBHn@%ﬁﬁ%ﬁﬁ§am€%ﬁﬁ%ﬁﬁ%ﬁﬁ%e@he
details of the_forner exaq&le can ge rsferred bX V®g2/062740, an
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acet al dehyde ér%égg solution to be recycled. In particular, renova
of acetaldehyd% iS preferred, because it is unnecessary to separate

peie e S il RS I L ERSE:
acet al dehyde T4 stream (second liguid stream) is withdrawn (or
collected) by side cut, and the position of the side stream
10  port may usually be at a middle or lower position of the
seconddistillationcolumn. As describedabove, usually,
the side stream port for withdrawing the second liguid
stream is practically situated at a position lower than
the position (the position of the feed port) for feeding
15 the first liquid stream.
(6147] Moreover, in the second distillation column, each
of the second lower boiling point component and the second
higher boiling point component (higher boiling point
fraction, bottom fraction) containing at least part of
20  the higher boiling point component (such as propionic acid
or water) may be separated. Moreover, in the embodiment
of Fig. 1, the second liquid stream is withdrawn (or
extracted or collected) as a side stream by side cut. The
second liquid stream may be extracted from the bottom of
25 the column or withdrawn {or collected) together with the
higher boilingpoint fraction (second higherboilingpoint

compenent} .



10 conprise feeding a recycle solution (a solution to be recycled) to
t he acet al dehyde-separating columm to separate a | ower boiling point
fraction containi ng acet al dehydeandahi gher boi | i ngpoi nt fraction
contai ning nmethyl iodide, nmethyl acetate, water, andothers, and then
15 separating acetal dehyde fromthe top or upper part of the

al dehyde- separating colum, with the offgas conponent (e.g., carbon

oo ge, o TSl ALE, e L8RS ﬁ%%ﬁ?ﬁégg'mgp?%ﬁo

t he separatlon of acet al d d 0. Fur I o ce th [
boi i ng poi nt “Fiad elnc;cnmca)‘gt aié/ & %ilarr%err%\%?:r?én é@%t a tg:e%“ & %18“1%%37 “oner

acet i ?gggfhm"g et a%m%geﬁ g Bos TR I?rac{:l S
Lgfﬁfme fz)? tglagvnp{ve@&éd %ﬁ%ﬁ@s@oﬂ@@%tfﬁﬁﬁo@ ‘?‘?stu e #d ng

e, there may be used a conventiona I on
col um, eczg. p, co o}
ond 82 R TR T Ceeer ot L e (B Termar a8 BT he
col um top) apd tNe,Press Ucﬁfrécr:@fy @Séi:'%@aP&e&h‘?of%é‘ﬁ&ré@%ff?]” “the
acet al dehyde-separating ‘co e selected depending 5 on t

species of thedisids]| athenr QQé%?:cﬁfﬁgh%H@E:%oﬁrh%d ?o'i?[‘t component
particularly linted to a specific one as far as at

acet al dehyde f@r@?@@@@%%l%sacbﬁwingca&ém pekpt {f agllaRafromibe
recycle solution [for exanple, | ower boiling p0|nt fractlon(s)
obtained in tﬁ@hﬁéffﬁofﬂﬁﬂgﬂp01nt frachlon from which propionic acid
10 is removed and/or recoveredmay be recycled to the reaction
system (e.g., the reactor). Incidentally, bywithdrawing
the acetic acid stream {second liquid fraction) from the
side stream port existing at an upper position relative
tothebottomport forwithdrawing the secondhigherbeiling
15 point compenent, the side stream and the higher boiling
point component (higher boiling point fraction) may
efficiently be separated.
[0149] (Iodide removal step)
The purified acetic acid (second liquid stream)
20 recovered is usually introduced into a column for product
acetlc acid and obtained as product acetic acid. Prior
or posterior to intreoduction into the column for product
acetic acid, the purified acetic acid may further be
subjected to an iodide-removing step to remove an iodide
25 (e.g., a Ci-95alkyl iodide such as hexvl iodide or decyl
icdide) .

[0i5C] In the iodide removal step (or iodide-removing



10 second distillation colum(s)] by utilizing difference between

acet al dehyde and ot her conponents (particularly nethyl iodide)

i nboi | i ngpoi nt. For exanple, fortheplate colum, the pressure may be

about 0.01 to 1 MPa, preferably about 0.01 to 0.7 MPa, and nore
preferably about 0.05 to 15 0.5 MPa as @&8gauge pressure. The inner

tenperature of the colum is, for exanple about 10 to 150C -
referably about o 13Q¢C, and nmpre preferably about 40 to 1

The t heor et | caF® rﬁﬁnﬁ@? 35t et s ﬁ%&%@ mefigre €8 hpFesdagsta 5eRgve 50,
referably about 8 to 120, ,and npre, erably 20 ut 10 to
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h t erpr.et as in
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all owed to react bon nonoxi de’i n car

reaction m xty ghgggglpgg%% %¥%H§t?§?9?|on vggg&&@&og§ly fed to a

fl asher and su ject he resufting 10
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acetate, nmethyl 1odide, water, rogen odi de Was to i st

distillation gghugR, %9891§e&'&§£h'9H@r QH'EFFQaH é”&e QHDP?SEE ¥as s
separated as an overhead. To a second |st| atl n co of
plates: @ advantageously used.
[0151] The ion exchange resin to be used is usually an
ion exchange resin (usually a cation exchange resin) in
which at least part of the active site (e.g., usually an
acidic group such as a sulfone group, a carboxyl group,
15 a phenolic hydroxyl group, or a phosphone group) is
substituted or exchanged with a metal. The metal may
include, for example, at least one member selected from
the group consisting of silver {Ag), mercury {Hg), and
cupper {Cu). The cation exchange resin as a base
20 (substrate) maybeanyoneof astrongacidiccationexchange
resin and a weak (mild)} acidic cation exchange resin, and
the preferred one includes a strong acidic cation exchange
resin, for example, a macroreticular ion exchange resin,
and the like.
25 {0152] In the ion exchange resin, the proportion of the
active site exchanged to the metal (or substituted with

the metal) may be, for example, about 10 tc 80% by mol,



15 charging plate: 30th plate frombotton), 100 parts of a first
l'iquid stream having a conposition of 3.0% by weight of nethyl iodide
(Mel), 2.0% by weight of nethyl acetate (MA), 2.0% by wei ght of water
(H20), 20 ppm (on the basis of weight) of hydrogen iodide (H ), and
93. 0% by wei ght 20 of acetic acid (the ¥quid tenperature of the
first liquid stream 130C) was fed; and a Iomer boi l'i ng poi nt

i mpur i ty (segonde over b&éwgz%@ eompnent) uee Mbelllledanh

renoved at a gauge pre sure o om tenper
of 160C, a cal {gn@@xaéyrﬁ opf 145C, 25 and areflux ratio of 2
in a proportion 0 parts of “a second | ower boiling poi nt conponent

(distillate) I R S, of Rt %‘E%gjcongﬁféoé%% c9i'!.11 2 ng ACEHI C

acid - 84 - (bottom ractlon he S poi nt

conponent (digtd kkabeh st £1 1591@5 %@lh%ntbt?ftl}[%‘?:%getié’ﬂ S xata%@e and; fhe

crude acetic acid (second liquid strean) as t ottom fraction after
purificatikon We?@@i@%%éﬂr& arfugd *&%fetl%f LEL gadd QL DY hiRE gRexh e

distillation colum. The conposition (formulation) of the second

| ower bO'|'nguﬂ@b&kﬁ%ﬁﬁ%%@@inf@b%ﬁéﬁéﬁf%m&@él@ﬁfE@éh%ﬁ@dell #e DY
wei ght of Mel, 7.7% by weight of MA 6% by wei ght of H20, 40 ppm of

H, and 75. 1%@&1:&@9@@ wak hacst bés@QhQ t@ﬁ@ugl’ﬂ)o’clﬁgl@flﬂeﬂdhatrhfe resin,

conti nuous reaction process, test pieCes were added to the colum top

of the secondidisddddadtpn @0 WahpAdaird eavithe teetl@0ahodr streash
test piece was exam ned for a corrosion test, and the corrosion of

each test piesgyvss ohseexsdabeber elandtaft estt @igerr osh&NsdShesée
[0165] The corrosion test was eval uated on the basis of the foll ow ng

criterialion CosmasahiveeExagphesod angdudeandoExanpbes bdutdl1dwasd
eval uated on the observed corrosion anmount in Conparative Exanple 2

and Exanpl es dffosbon24¥ ‘tAs mdiesl fpicecehes sroexecbahadeteainalds waBl:
Test piece is hardly corroded.
as to remove the iodide efficiently.
(0154] Examples of the iodide-removing columnmay include
a packed column packing inside thereof at least the ion
15 exchange resin which is exchanged with a metal, a column
provided with a bed of an ion exchange resin (e.g., a bed
comprising aparticulate resin) (a guardbed) and the like.
The iodide-removing column may be provided with the
metai-exchanged ilon exchange resin, and in addition,
20 another ion exchange resin (e.g., a cation exchange resin,
an anicnexchange resin, andanonionexchange resin) inside
thereof. Even when the metal is effused from the
metal-exchanged ion exchange resin, arrangement of the
cation exchange resin at the downstream side of the
25 metal-exchanged ion exchange resin (e.g., arrangement of

the cation exchange resin by packing, or arrangement of

the cation exchange resin as a resinbed) allows the effused



"C': Test piece is slightly corroded. "D': Test piece is
significantly corroded. [0166] (Exanple 1) 25The process was
performed in the same manner as in Conparative Exanple 1 except that
pot assi um hydroxi de (KOH) was so added to the first liquid streamto
have a - 85 - proportion of 0.07% by-wight in the resulting mxture
(l'iquid object) and that the m xture was fed (charged) to the second

f d. The liquid
Lemperature a1 1o 1 P SRR %ilf:?‘eﬁhgdﬁ:ﬂ P EhaRgRoa Ter LR
hyar oxi e wal B T RO | P3¢+ "E%%Y"iﬁé%ﬁ FR4RBn Che i xture
Conposi ti on of TR areE T PR FhEE ERAdoe: fcerpﬂm%%sﬁ*mg nay
f 67], (Ex
S?Qﬁﬁ??ﬁéé%@?’ff oér_élr%:ems pE f.ao T, ipErEe i BRI 1
except th t o)ﬁ:!edepr(elg}_babvﬁf a%%uatddéﬁfj o é(p’%.fl rst

liquid stream
[0156] The rate of the acetic acid stream to be passed

through is not limited to & specific one, and may be, for
example, in an iodide-removing column utilizing a guard
ved, e.g., about 3 to 15 BV/h (bed volume per hour),
10  preferably about 5 to 12 BV/h, and more preferably about
6 to 10 BV/h.
[C157] Intheiodide-removing step, the aceticacidstream
may be at least contacted with the metal-exchanged ion
exchange resin. For example, the iodide~removing column
15 may comprise a column provided with the metal-exchanged
ion exchange resin and a column provided with another ion
exchange resin. For example, the iodide-removing column
may comprise an anion exchange resin column, and a
metal-exchanged ionexchange resincolumnonthe downstream
20 side of the anion exchange resin column, or may comprise
a metal-exchanged ion exchange resin column, and a cation
exchange resin column on the downstream side of the
metal-exchanged ion exchange resin column. The details
of the former example can be referred by WO02/062740, and
25 others.
[0158] (Acetaldehyde separation step)

When the fraction containing acetaldehyde



15 proportion of 0.02% by weight in the resulting mxture (liquid
object) and that the m xture was fed (charged) to the second
distillation colum, and the corrosion test was perfornmed. The liquid
tenperature of the first liquid streamdid not change after the

addi ti on of potassium 20 hydroxi de. The8kime from when the potassium
hydr oxi de was added to the first quuid streamtill when the m xture
was fed to the secqr ‘%gﬂfﬁ e atlon .col umm_was seconds,

Composi ti on SR SPOLAGR CHaRBEYalent R et A ted o

concentrati or]C of _H

68 l e .3
process was pets orAg lgﬁ e %1%% q% JF (%EXQ 5 §F£¥ \%r?g(‘é?}ﬁf%)
t that to t
?lX(r:gP I qﬁl dpq%cr%:a%n%ut J}ﬁ‘ja\r/e ac par%Jp%rtl on oo_% %ﬁ% S%(%e’?n e
resul ting m g (liauid;ghi-GLL andyg bat 5@;3&;&%@#@%5 9er9 .

(charged) to di's ation cor € 'Corrosron

ot EEQLSE”S?%er{%&é%ﬁ%ﬁ%@“ﬁ%%@%a%@hf% e TR AN
when the pot asgj i Nyge %%@df\?%hfﬁgegsecg %E‘%xié&“bé&g\h‘ég tream

till when the m xture was rstiflatron col unh was

30 seconds. e SAUMPSIS ls%Ba?%t*e“&nQ'Pérhé&é?‘tp%[og)igg{l%t aﬁ)%ngﬁhlch

except that the concentratlon of H was 20 ppm mparative

Exanpl e 2) makesaczh§c9ﬁ9ﬁ§§§bm@§aaﬁéggrqﬁﬂth@s@@%ﬁﬁﬁﬁéﬁafﬂQEléﬁ
in Conparative Exanple 1 except that 100 parts of the first 15 [1quid

stream havi Ng-& GRAPOSIHG e 19foB- 9% e Bt BN Pfa Ml a1 FeiPPaDYMAE! ght
of MA, 0.6% by weight of 1120, 20 ppmof H (on the base of weight),

and 94. 4% bym%ms@ff@@@ih@ @-Ckgcﬁ@§eu§§ﬂut@5ﬂ wesés‘eﬁwéhoeot et
was perfornmed. The conposition of the second | ower boiling point
conponent recycled) to the acetaldehyde-separating column to
separate a lower boiling point fraction containing
acetaldehydeandahigherboilingpoint fractioncontaining
methyl iodide, methyl acetate, water, and others, and then
15 separating acetaldehyde from the top or upper part of the
aldehyde-separating column, with the offgas component
(e.g., carbonmonoxide and hydrogen). Further, theoffgas
component may be previously removed off with a condenser
or a cooling unit, prior to the separation of acetaldehyde.
20 Furthermore, since the higher boiling point fraction
obtained by removing acetaldehyde as the lower boiling
point fraction contains methyl iocdide, water, methyl
acetate, acetic acid, and the like, the higher boiling
point fraction may be recycled to the reaction system.
25 [0159] As the aldehyde-separating column, for example,

theremay be used a conventionaldistillationcolumn, e.qg.,

a plate column, a packed column, a f£lash evaporator, and



20 (distillate) was as follows: 11.0% by weight of Mel, 7.9% by

wei ght of MA, 2.1% by weight of 1120, and 42 ppmof H; and the
remai nder was acetic acid. [0170] (Exanple 4) The process was
performed in the same manner as 25 in Conparative Exanple 2 except
t hat pot assi um hydroxi de (KOH) was so- ddtled to the first liquid
streamto have a proportion of 0.07% by weight in the resulting
mxture - 87 .- (liquid object) and that the m xture was fed

(char ged) t 0 ¥ econd distillation col um, and the corrosion test

f T | Lquid t t f the first liguid st id
v per o e T, KL LAY 6, oG- AL S Rl O
when L ot 35 vt e e ded i, Chec bl rsh U 5t LR
30 ds. T it i st ]l foll X %
20 scoontis, The SRSl ool ey A el 180 e b s Ry

less tha”g5 AR Ehec2Bd §h&nLORLRYE 1088 ACK T fn 3G forh@3 4 ang
(Exanpl e 5)

is not particularly limited to a specific one as far as
at least acetaldehyde is separable as a lower boiling point
fraction fromthe recycle solution [for example, the lower
boiling point fraction(s) obtained in the first and/or
10 second distillation column{s)] by utilizing difference
between acetaldehyde and other components (particularly
methyliodide) inboilingpoint. Forexample, fortheplate
column, the pressuremay be about 0.01 £to 1 MPa, preferably
about 0.01 to 0.7 MPa, and more preferably about 0.05 to
15 0.5 MPa as a gauge pressure. The inner temperature of the
column is, for example, about 10 to 150°C, preferably about

20 to 130°C, and more preferably about 40 to 120°C. The

theoretical number of plates may be, for example, about

5 to 150, preferably about 8 to 120, and more preferably
20 about 10 to 100.

[0161] In the acetaldehyde-separating column, the reflux

ratio may be selected from about 1 to 1000, preferably

about 10 to 800, and preferably about 50 to 600 (e.g.,

about 70 to 400) depending on the above-mentioned

25 theoretical number of plates.

EXAMPLES



The process was perfornmed in the same manner as in Conparative
Exanpl e 2 except that potassium hydroxide 15 (KOH) was so added to
the first liquid streamto have a proportion of 0.02% by weight in
the resulting mxture (liquid object) and that the m xture was fed
(charged) to the second distillation ctof8m, and the corrosion test
was performed. The liquid tenperature of the first liquid 20 stream

did t ch h iti f i hyd The ti
i . ne BEEALSR 1090611 8 BheBRARG-ER DIC-Tobdree Hepit I8
streamtill efst{§§£% u&e dto %pe secggd dlj{% | ati on
col utm was 30 secondss " The" co %ﬁ? %h i 4he ARG SHAY WaBCgieans

9 , . 2.2%Db
&g:gﬁrsof 112 gzang¥i§§éggé Fﬁg %ngﬁ%g¥e ?ﬁae?gm%ggéééYéé%hé?d.
- 88 - [0172 int
samne naLner L ggnpag§€ratl§k Eﬁﬁmgr Z;tm?ﬁafego?;ggiuhy ©
hydr oxi de 5( KOH) uas 19 §d98ﬁ¥£8u5§§ Eégé%}éﬁﬁgﬁéteﬁgﬁﬁﬂl%%e@ﬁgeaCL

proportlon of O. 0496 y welg e resu ure (I

obj ect) and tﬁ@%d&@@thXtM ?h&@%lfﬁgs(gﬁingﬂ)tbor% %tsﬁggﬂTﬁgrPun,d

distillation colum, and e corrosion test was pertorne

tenperature ofotbeifibrst ald bt %Ié%‘i“edd& %r CQﬁQg:eea%ftfnleorn hD€ture

addi ti on of potassium 10 hy time from when the potassium

hydr oxi de \Afaso@égfﬂeaqxtdaﬁtﬁé rr%tadt'o%a@s shheamuldsh as tbg};ﬁfﬂhéhg&e

was fed to the second distillation colum was 30 second

cormOSI tion ofngheudistibhats wagsasqafiakhowsi;ill. 1%1*9& }9@595]}21
7.0% by weight of MA 2.1% by weight 15 of H20, and 19 ppm o ;

the remainder v9BSt 2L LotpRRletht al D43 cORe a6 AMREH Ad A ©OfcdbEc acid,
distillate and the results of the corrosion test are shown in Tablé.

Thet details ofethel mierdvd Sndeseni bedhdd, Takle anfaas,dldasoqThe

a was fed to a first distillation column, and a first lower
boiling point component was separated as an overhead. To
a second distillation column (number of plates: 50,

15 chazging plate: 30th plate from bottom), 100 parts of a
first liguid stream having a composition of 3.0% by weight
of methyl iodide (MeI), 2.0% by weight of methyl acetate
(MA), 2.0% by weight of water (Hp0), 20 ppm {(on the basis
of weight} of hydrogen iodide (HI), and 93.0% by weight

20 of acetic acid (the liquid temperature of the first liquid
stream: 130°C) was fed; and a lower boiling point impurity
(second lower boiling point component) was distilled and
removed at a gauge pressure of 150 kPA, a column bottom
temperature of 160°C, a column top temperature of 145°C,

25 and a reflux ratio of 2 in a proportion of 26 parts of
a second lower boiling point component (distillate) and

74 parts of a second liquid stream containing acetic acid



20 "mM Y" nmeans the corrosion rate of the test piece per year (the
decreased thickness (mm of the test piece per year). [0174] HB2
HASTELLOY B2 (ni ckel -based all oy), manufactured by Oda Koki Co., Ltd.
HC. HASTELLOYC (ni ckel -based alloy) , manufactured 25 by Oda Koki

Co., Ltd. [0175] [Table 1] - 89 - 84 - N zan O cc 0 CD O
5-i 5454

(bottom fraction). The second lower boiling point
component {distillate) was circulated to the reaction
system, and the crude acetic acid (second liguid stream)
as the bottom fraction after purification was subjected
5 toa furtherpurificationby the next distillation column.
The composition {(formulation) of the second lower boiling
point component (distillate} was as follows: 11.4% by
weight of MeI, 7.7% by weight of MA, 7.6% by weight of
H20, 40 ppm of HI, and 75.1% by weight of acetic acid {Ac).
10 [0164] In the continuous reaction process, test pieces
were added to the column top of the second distillation
column. After leaving for 100 hours, each test plece was
examined for a corrosion test, and the corrosion of each
test plece was observed before and after the corrosion
15  test.
[0165] The corrosion test was evaluated on the basis of
the fellowing criteria in Comparative Examples 1 and 3
and Examples 1 to 3 and evaluated on the observed corrosion
amount in Comparative Example 2 and Examples 4 to 6.
20 YA": Test piece is not corroded at all.
- "Bf: Test piece is haxdly corroded.
“C”: Test piece is slightly corroded.
“D”: Test piece 1s significantly corroded.
[0166] (Example 1)
25 The process was performed in the same manner as
in Comparative Example 1 except that potassium hydroxide

{KCH) was so added to the first liguid stream to have a
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proportion of 0.07% by weight in the resulting mixture
(liquid object) and that the mixture was fed (charged)
to the second distillation column, and the corrosion test
was performed. The liguid temperature of the first liquid
stream did not change after the addition of potassium
hydroxide. The time fromwhen the potassiumhydroxide was
added to the first liquid stream till when the mixture
was fed to the second distillation column was 30 seconds.
The composition of the distillate did not change except
that the concentration of HI was 5 ppm.

[0167] (Example 2)

The process was performed in the same manner as
in Comparative Example 1 except that potassium hydroxide
(KOH) was so added to the first liquid stream to have a
proportion of 0.02% by weight in the resulting mixture
{liguid object) and that the mixture was fed (charged)
to the second distillation column, and the corrosion test
was performed. The liquid temperature of the first liquid
stream did not change after the addition of potassium
hydroxide. The time fromwhen the potassiumhydroxide was
added to the first liquid stream till when the mixture
was fed to the second distillation column was 30 seconds.
The compositicon of the distillate did not change except
that the concentration of HI was 10 ppm.

[0168] (Example 3)
The process was performed in the same manner as

in Comparative Example 1 except that potassium hydroxide



"71if) COO0.70 (0 12. 04 04 EEETr0 10 X X X EQ 17.] - 90 -

| NDUSTRI AL APPLI CABI LI TY [0176] The production process of the
present invention is extrenely useful as a process for producing
acetic acid while efficiently inhibitiqg the increased concentration

(KOH}) was so added to the first liquid stream to have a
proportion of 0.04% by weight in the resulting mixture
(lLiquid object) and that the mixture was fed (charged)
to the second distillation column, and the corrosion test
5 wasperformed. The liquid temperature of the first liquid
stream did not change after the addition of potassium
hydroxide. The time fromwhen the potassiumhydroxide was
added to the first liguid stream till when the mixture
was fed to the second distillation column was 30 seconds.
10 The composition of the distillate did not changs except
that the concentration of HI was 20 ppm.
[0169] (Comparative Example 2)
The process was performed in the same manner as
in Comparative Example 1 except that 100 parts of the first
15 liquid stream having a composition of 3.0% by weight of
MeI, 2.0% by weight of MA, 0.6% by weight of H20, 20 ppm
of HI (on the base of weight), and 94.4% by weight of acetic
acid was used, and the corrosion test was performed. The
compositicn cof the second lower boiling point component
20 (distillate) was as follows: 11.0% by weight of MeIl, 7.9%
by weight of MA, 2.1% by weight of H20, and 42 ppm of HI;
and the remainder was acetic acid.
[01701 (Example 4)
The process was performed in the same manner as
25 in Comparative Example 2 except that potassium hydroxide
(KOH) was so added to the first liquid stream to have a

proportion of 0.07% by weight in the resulting mixture



5(or condensation) of hydrogen iodide in the second distillation
col umm. DESCRI PTI ON OF REFERENCE NUMERALS [0177] 1 - Reactor 102 -
(evaporator) 3 - First distillation colum 4 Second
distillation colum 5, 6, 7, 8, 9Condenser or heat exchanger 10 -
system - 91 - CLAIMS - 87 -

Fl asher
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{Liguid object) and that the mixture was fed (charged)
t0 the second distililation column, and the corrosion test
was performed. The liquid temperature of the first liguid
stream did not change after the addition of potassium
hydroxide. The time fromwhen the potassiumhydroxide was
added to the first liquid stream till when the mixture
was fed to the second distillation column was 30 seconds.
The composition of the distillate was as follows: 11.5%
by weight of Mel, 7.2% by weight of MA, 2% by weight of

H20, and less than 5 ppm of HI; and the remainder was acetic

acid.
[0171] ({Example 5)

The process was performed in the same manner as
in Comparative Example 2 except that potassium hydroxide
{KOH) was so added to the first liguid stream to have a
proportion of 0.02% by weight in the resulting mixture
(Liquid object) and that the mixture was fed (charged)
to the second distillation column, and the corrosion test
was performed. The liquidtemperature of the first liquid
stream did not change after the addition of potassium
hydroxide. The time fromwhen the potassiumhydroxide was
added to the first liquid stream till when the mixture
was fed to the second distillation column was 30 seconds.
The composition of the distillate was as follows: 11.7%
by weight of Mel, 7.4% by weight of MA, 2.2% by weight

of H20, and 11 ppm cof HI; and the remainder was acetic

acid.



[Claim1] A process for producing acetic acid, which conprises 5an
acetic acid collection step for feeding a first distillation colum
with a volatile conponent at |east containing acetic acid, nethyl
acetate, nmethyl iodide, water, and hydrogen iodi de, separating a
first lower boiling point conponent as &h -overhead, and collecting 10
a first liquid stream mai nly containing acetic acid, and an
acetic acid pwl j]caiéon sitLep Ior feeding a second distillation
colum with the firs ﬁla% ream further separating a second

| ower boiling point 0ponent _as_an e and coI lectin %la sec

liquid stream 15 contaf ning acet| ¢ a%{'""%l%m‘med S %‘??a&?‘?
conponent is qg%% 3 IQ%QEkEm%ES i Jce t.%hg%nn8£ g%ﬁ?ﬁ?q4§gx{&%

for dlstllllng a obj ec o be & &ont arnrng i T8

liquid str eaﬂ};%']%t R}g J‘%dde%o%o@%'%t f'lq}ségﬁéaﬁﬁﬁlngtgégﬁﬂ Jclvaﬁ%]x?%h

col um : he a aI I nponent” IS a m xed

f | d
Cotond drgti |Efs"ta‘§‘f"5§necb;&f°‘5f sFed g, ‘%Jﬁ“’? T heR Sl g ipd e
| , th
fgvglrmas Zg g Fiel gjht Ee'jvei éﬁ%agﬂ the T |rst I?%u‘?t(g s?%%rg%&?s%% or
at a hei ght |’@d’%lheué)é)@.f)n&Qﬁrbﬁlh@lé"@icﬂbtcoll%%%l ahowWhehothe bihstest

liquid streamis fed
wasperformed. The liquid temperature of the first liguid

stream did not change after the addition of potassium
10 hydroxide. The time fromwhen the potassiumhydroxide was
added to the first iliguid stream till when the mixture
was fed to the second distillation column was 30 seconds.
The composition of the distillate was as follows: 11.1%
by weight of MeI, 7.0% by weight of MA, 2.1% by weight
15 of H20, and 19 ppm of HI; and the remainder was acetic
acid.
(0173} The composition of the distillate and the results
oI the corrosion test are shown in Table. The details of
the materials described in Tablelare as follows. Theunit
20 “mm/Y” means the corrosion rate of the test piece per year
{the decreased thickness (mm) of the test piece per year).
[0174] HBZ: HASTELLQOY B2 (nickel-based alloy),
manufactured by Oda Koki Co., Ltd.
HC: HASTELLOY C (nickel-basedalloy), manufactured
25 by Oda Koki Co., Ltd.

[0175] [Table 1]



[Claim?2] A process according to claiml1, wherein, in the first
liquid stream the concentration of nethyl iodide is 10 ppmto 8% by
wei ght, the concentration of neth§? acetate is 0.1 to 8% by wei ght,
the concentration of water 5is 0.2 to 20% by wei ght, the
concentration of hydrogen iodide is not nore than 1000 ppm on the
basis of weight, the anmount to be added of the alkali conponent is 1
to 2000 nol ar equivalents relative to 1 nol of hydrogen iodide in the
first liquid stream and the al kali conponent is 10 added in order

that the concentjratilon.df thelalkalj ageylent in the Iiquid object
may be not nore trg]arglz(OﬁO Apo1oh th Cba§1_§fof wei ght . [Claim3] A
process according+q qlgaim 2, [whefebn, ancifyg first liquid stream
t he concentrati gn off nethyl |i odide 15/ is || @sg than 4% by wei ght.
[Claim4] A process ladcgrdingito clai p§2 lorl 3, wherein, in the first
liquid stream theﬂoce\rg:entrat on )fgrreﬁpllg rgdide is 10 ppmto 3.5%
by wei ght. [ 4l ai nEH]E | ACpr B¢EsS| acepy, Lngcﬁo any one of clains 2 to
20 4, wherein, ijn¥YHeifHirst quJij‘gtggéhfjfhe concentration of water
is not nore thanl 3% by vWeight} [Clai m-6] A |priocess according to any
one of clainms 2 o | wherein, tin the fijrst liquid stream the
concentration of @ydrog;n i odiide ks npt nprie {t han 100 ppm on the
basi s 250f wei ght &lagim 7] A process according to any one of clains
2 to 6, wherejm, (x| Hlhe 1irQt iqul d®sftledm the concentration -
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of hydrogen iodide is 1 to 30 ppmon the basis of weight. [Caim8] A
process according to any one of clains 1 to 7, wherein, in the manner
(1), the contact tenperature of the first liquid streamand the

al kali component is 5 100 to 170C, and the tine fromwhen the first
liquid stream and the al kali conponent e nmixed till when the

m xture is fed to the second distillation colum is not nore than 5

mnutes. [Caim9] A processIhﬁgﬁ‘ﬁ:},{fgffZQ[QZj;]_s)P gherpf claims 1 to 10

8, wherein the anobunt to be adde i conponent is not nore

than 85 nol ar o va | of 9E ¢ he
first liquid st rea]m ‘i‘igﬁdﬁ{:éghgﬂgﬁé%%%%%ﬁe%? 1;,1282%%6(]' I nolgr}‘g%#it%ﬂ
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be added of the al kali conponent is not nore than 80 nol ar
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stream and the 20 al kal i conponent is added in order that the
concentrati orgioft i hes el kal torc@aponent in the |liquid object may be not
nore than 800 pmon the basis of weight. [Caim 11] A process
according to any one of clains 1 to 10, wherein, in the second
distillation colum, at |east 25 one conponent (A) having a

boi I i ngpoi nt | ower t hanpaskh@IlPTIgNpOMREsERENEE auaErhIand bei ng
selected fromthe group consisting of an al cohol, an ether, and an
acetate esterf0l77] 1 - Reactor

10 2 - Flasher (evaporator)
3 - First distillation ceclumn
4 - Second distillation column
5, 6, 7, 8, 9 .- Condenser or heat exchanger

10 - Scrubber system



- 94 - exists at a concentration of not |ess than 0.2% by weight in
the liquid object. [Claim12] A process according to claim11,
wherein the conponent (A) exists at a concentration of not |ess than
5 1% by weight in the liquid object. [C|a|n113] A process according
to claim1l or 12, wherein the conponen?l(A) is allowed to exist in
the liquid object by adding the conponent (A) to the first liquid
stream [Claim 14] A process accordln@ 9¥§ny one of clains 11 10 to
13, wherein the conponent (A) is allome 0 exist inthe liquid
object by (i) adding the conponent (A) to the first liquid stream
before the first liquid streamis fed to the second distillation

col um and/ or (¢iidm 1pi the, §§9uf%§t¢£$@&&ﬂ9gc LLET, éﬁﬂangw P

conmponent (A) to the rst 15 ream at t e samne eve
as a height |gyghratewhich the flrst liquid streamis fed or at a
hei ght | evel upper than the height |evel at which the first liquid

streamis sf ed. [ Caai y&é@lc/é&r@egﬁea@g%% tQ aAYe 908 f £¢k-ai s
1 to 20 14, wherein the material of the second distillation colum
conprises a ngckelibasednabb¥mn with a volatile component at least
containing acetic acid, methyl acetate, methyl iodide,
water, and hydrogen iodide, separating a first lower
boiling po;nt component as an overhead, and collecting
10 & first liquid stream mainly containing acetic acid, and
an acetic acid purification step for feeding a
second distillation column with the first liquid stream,
further separating a second lower boiling point component
as an overhead, and collecting a second liquid stream
15 containing acetic acid,
wherein an alkali component is added or mixed in
the followingmanners (1) and/or (2) fordistillingaliquid
object to be treated containing the first liquid stream
andthe alkali component in the seconddistillationcolumn:
20 {1) the alkali conponent is added to or mixed with
the first liquid stream before the first liguid stream
is fed to the second distillation column,
(2} in the second distillation column, the atkali
component is added or mixed at the same height level as
25 a height level at which the first liguid stream is fed
or at a height ievel upper than the height level at which

the first ligquid stream is fed.
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{Claim 2] A process according to claim 1, wherein, in the
first liguid stream, the concentration of methyl iodide
is 10 ppm to 8% by weight, the concentration of methyl
acetate is 0.1 to 8% by weight, the concentration of water
is 0.2 to 20% by weight, the concentration of hydrogen
iodide is not more than 1000 ppm on the basis of weight,
the amount to be added of the alkali component is 1 to
2000 molar eguivalents relative to 1 mol of hydrogen iodide
in the first liquid stream, and the alkali component is
added in order that the concentration of the alkali
component in the liquid object may be not more than 100000
ppm on the basis of weight.

[Claim 3] A process according to claim 2, wherein, in the
first liquid stream, the concentration of methyl iodide
is less than 4% by weight.

[Claim 4] A process according to claim 2 or 3, wherein,
in the first liquid stream, the concentration of methyl
iodide is 10 ppm to 3.5% by weight.

[Claim 5] A process according to any one of claims 2 ©o
4, wherein, in the first ligquid stream, the concentration
of water is not more than 3% by weight.

(Claim 6] A process according tc any one of claims 2 to
5, wherein, in the first liguid stream, the concentration
of hydrogen iodide is not more than 100 ppm on the basis
of weight.

{Claim 7] A process according to any one of claims 2 to

6, wherein, in the first liquid stream, the concentration
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of hydrogen iodide is 1 to 30 ppm on the basis of weight.
[Claim 8] A process according to any one of claims 1 to
7, wherein, in the manner (1), the contact temperature
of the first liquid stream and the alkali component is
100 to 170°C, and the time from when the first liquid stream
and the alkali component are mixed till when the mixture
is fed to the second distillation column is not more than
5 minutes.

[Claim 9] A process according to any one of claims 1 to
8, wherein the amount to be added of the alkali component
is not more than 85 molar equivalents relative to 1 mol
of hydrogen iodide in the first liguid stream, and the
alkali component is added in oxrder that the concentration
of the alkali component in the liquid object may be not
more than 1000 ppm on the basis of weight.

[Claim 10} A process according to any one of claims 1 to
9, wherein the amount to be added of the alkali component

is not more than 80 molar equivalents relative to 1 mol

th

of hydrogen iodide in the first liquid stream, and the
alkali component is added in order that the concentration
of the alkali component in the liquid object may be not
more than 800 pm on the basis of weight.

(Claim 11] A process according to any one of claims 1 to
10, wherein, in the second distillation column, at least
one component (A) havingaboilingpoint lower thanaboiling

point of acetic acid and being selected from the group

consisting of an alcchol, an ether, and an acetate ester
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exists at a concentration of not less than 0.2% by welght
in the liquid object.

[Claim 12] A process according to claim 11, wherein the
component (A} exists at & concentration of not less than
1% by weight in the liquid object.

{Claim 13] A process according to claim 11 or 12, wherein
the component (A) is allowed to exist in the liquid object
by adding the component (A) to the first liguid stream.
(Claim 14] A process according to any one of claims 11
to 13, wherein the component (A) is allowed to exist in
the liguid object by (i) adding the component (A) to the
first liquid stream before the first liquid stream is fed
tothe seconddistillationcolumnand/or (ii), inthe second
distiliaticn column, adding the component {A) to the first
liquid stream at the same height level as a height level
at which the first liquid stream is fed or at a height
level upper than the height level at which the first liquid
stream is fed.

[Claim 15] A process according to any one of claims 1 to
14, wherein the material of the second distillation column

comprises a nickel-based alloy.



