DESCRI PTI ON DI STI LLATI ON PROCESS TECHNI CAL FI ELD The
present invention relates to a process (e.g. , a

wdi2adeite22a6i on process, and a production processCofIiP2005/022713
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acetic acid) useful for inhibiting condensation of
hydrogen iodide in a distillatjon colum, reducing
corrosion of a distillation colum, and decreasing a
concentration of hydrogen iodide in a bottom sol ution

or a side stream sol uti onDESCRIPTSONI | ati on col um.
BACKGROUND ART In a production of acetic acid, when a

sol ution containing water, hydrogen iodide, nethyl

i odi de, nmethyl acetate, acetic acid, and others is
distilled for purifi COSTILLATIONOPROCESH de forns an
azeotrope wth water . As a result ,hydrogen iodide is
condensed in a distillation colum, thereby it is
difficult to efficiently renove hydrogen iodi de even

when the m xture is di STECHERGCAMOFERNRr, in the case
where the concentration of hydrogen iodide in a

di still ati chhe@neasent imvgntioor resabasofo tshproockaan(e.g. ,
body is accelerated. Therefore, in order to reduce the
conagehig it ot ufn byacegen andiadproduchiodizretess pfnacetic
columm, it has been proposed to convert hydrogen

i odfgéd) mse vt for inbdbdé ipgreanilenpsgivkon af hatfirdded) iedide
conponent such _as nethanol to a mddle plate of the

di sip| paflishiddphhpn column, reducing corrosion of a

distillation column, and decreasing a concentration of
hydrogen iodide inabottomsolutionoraside streamsolution

of a distillation column.

BACKGROUND ART

In a production of acetic acid, when a solution
containing water, hydrogen iodide, methyl iodide, methyl
acetate, acetic acid, and others is distilled for
purification, hydrogen jodide forms an azeotropewithwater.
As a result, hydrogen iodide is condensed in a distiliation
column, thereby it is difficult to efficiently remove
hydrogen iodide even when the mixture is distilled.
Moreover, in the case where the concentration of hydrogen
iodide in a distillation column is high, corrosion of the
column body is accelerated.

Therefore, in order to reduce the concentration
of hydrogen iodide in the distillation column, it has been

proposed to convert hydrogen iodide into methyl iodide by



Japanese Patent Application Laid-Open No. 40999/ 1994
(JP-6-40999A) (Patent Docunent 1 ) discloses a process

wobanoemezaici ng acetic acid, which conprises supprypP1gs/022713
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met hanol and carbon nonoxi de to a carbonyl ati on zone

that holds a Iiquid reaction_cgnposition consisting of

a rhodium catal yst, nethyl iodide, an iodide salt,

wat er having a content up to about 10% by wei ght,

nmet fgkdaaet adbe rebit T EL DN GE Rbpbneh toksuath beamétR4hol to
by wei ght, and acetic acid; introducing the liquid

reaat magdeenpdatéi o8 théodastinsdtzenecoaaninrecycli ng

a liquid conponent fromthe flash zone to the reaction
zone and colapahéssy Patentt Apphicat powdlaldfopenaNo.

vapor fraction of the flash zone by using sinple

di sebbbaviienz (ik+ @+ 409 9eA Y affrtdraducmdniom)t Aéscloses a
flash zone is introduced into the distillation zone, a

| i gbhroerdssiorgamduriby aceyit edids whdimhveohnprbses sepplying
top of the distillation zone, and an acid stream which
hasmethanedl awhtcamnbasf mopoxidkaho k&bCRywMEkat ion zone that
propi onic acid concentration of |less than 500 ppmis

wi t hdddan fLigmidineaditsian canbosi zbpe conssl slonmefita rhodium
al so nentions that an iodide as an inpurity is renoved
frofptRdvstet Methyidipdédact apyipdidengalhe Waéerchaving a
aci d product through an ion-exchange resin )
(anFeRIerthuRgEe 9wy % bryedpklL, meithydoageeate having
descri bes that increase of the hydrogen iodide ] )
conporeneerErakibidteatoieant rzr%déé’i Yol ah g peddd AFSGAC acid:
of methanol into the distillation zone (preferably the

| ondPtpRAucngt Hae ubBIYt A Ferfitien romRasiticny dpdet ppflash

hydr ogen i odi de int.o
y zo%e; and recycling a 1liquid component from the flash zone

to the reaction zone and collecting an acetic acid product
from‘ a vapor fraction of the flash zone by using simple
distillation; wherein the vapor fraction from the flash
zone is introduced into the distillation zone, a 1light end
stream to be recycled is removed from the top of the
distillation zone, and an acid stream which has a water
content of less than 1560 ppm and a propionic acid
concentration of less than 500 ppm is withdrawn from the
distillation zone. The document also mentions that an
jodide as an impurity is removed £from the acetic acid product
by passing the acetic acid product through an ion-exchange
resin (anion-exchange resin) bed. Further, this document
describes that increase of the hydrogen iodide component
is inhibited by introducing a small amount of methanol into

the distillation zone (preferably the lower part of the



met hyl iodide, and renoving the converted matter into
the light end streamto be recycled; that the process

woametoezas hydr ogen i odi de up to 5000 ppm i n t RET/IP2005/022713

feeding matter; and that a relatively high

concentration of nmethyl acetatge in the distillation

zone converts hydrogen iodide into nethyl iodide by
applying the distillation zone at a sufficiently high

pr esspp By ing mesinie therkyl ) i, atbtkee 1 il wg tHy@lddggint ieddde into
streamto be recycled. However, even in these

pr ceethes, iciiie, ramdyvahooindyidiegeamvadiar mdeperdinda the
a reaction with nethanol or methyl acetate, hydrogen

i odiLilght ambstiveanfto beerddycladp\icit bhe goveresd tanstreat
not preferred to increase the pressure for converting

hy dnpdrogendiadideatup roet hQ00 i prin dien theefaedéngomabteon and
due to hydrogen iodide is pronoted. Incidentally, even

5in thetcageletivetyhight tencertiet dendpmediwtl acetate in

contai ning water of not nore than 1500 ppm the
contheatdistidd ajfidy dpogerpnveditdehiydrogenatedide dpitg methyl
product cannot be greatly reduced because of affinity

bet iwedhdahir agedviiodi tee digtidilationurpheratbresuffiiciently
order to further reduce the concentration of hydrogen

i odRdsh RFeFHR- Lo xamaife medhivd dodideuinsg, thadlaghh end
result, processing cost increases. Japanese Patent
AppFFE&ERORC LBEATEEBALIRE: 23016/ 1977 (JP-52-23016A)

(Patent Docunent 2 ) discloses a process for renoving

Oand col | ectHPgCURATi BV PR 1R cHieF S| Pgocesses, since removal
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of hydrogen iodide depends on a reaction with methanol or
methyl acetate, hydrogen iodide cannot be efficiehtly
removed. Moreover, it is not preferred to increase the
pressure for converting hydrogen iodide intomethyl iodide,
because corrosion due to hydrogen iodide is promoted.
Incidentally, even in the case of removing the acetic acid
product containing water of not more than 1500 ppm, the
concentration of hydrogen iodide in the acetic acid product
cannot be greatly reduced because of affinity between
hydrogen iodide andwater. Furthermore, inorder to further
reduce the concentration of hydrogen iodide, an
anion-exchange resin is reqguired, and as a result,
Processing cost increases.

| Japanese Patent Application Laid-Open No.
2301671977 (JP-52-230162A) (Patent Document 2) discloses
a process for removing and collecting an iodine-containing

component and drying acetic acid, which comprises



conmponent and drying acetic acid, which conprises- A -
i ntroduci ng an acetic acid stream contai ni ng water,
waorbisyie22160di de, and hydrogen i odide into a m ddCe/Jpmos022713
of a first distillation zone ,renoving a major portion
of methyl iodide and a part of ,water fromthe top of
the first distillation zone, renoving a nmajor portion
of hydrogen iodide fromthe bottomof the first
di stintdraduen ngoar ac tiilkdaeid g re i coamainbnyavatent emethyl
part of the first distillation zone to introduce the
wi t iddawe , sane iy dndgermiodpder inaota afiddlsepondt of a first
distillation zone, introducing a nmethanol streaminto
a | ddxtipast ioh zdree seenodingstmd jat portionef merhyl ngdide
a stream contai ning the residual water and nethyl
i odiaohel ipaciht arfe wadexi Stemtthe topnefhihe dietsdt dibtdadlation
the top of the second distillation zone, and
5wi t lehmaani ngmavshgeamagorppost hgn aof dyeiriogeaciddide £rom the
product, which is substantially dried and
s ubdrodrioimad £ yehfer E8r &t diislyjdieddon sone e vdkidrapiplg a stream
i odide, fromthe bottomor near the bottom of the
secdmpmi gentenpiast obikke £Xnst disdunidmt ignszonk teladagduce
that, in a process for recovering acetic acid by
di sttihe wWighglravee -irean datioo@rf ihReth@ayty #f a second
distillation colum in the second distillation colum
i t distiddeddesarspne dagyFedacing & mefha@ed: Sitfeqg into a
hydrogen i odi de as the side-cut_fraction of the second
104 stiqwesndnt esithimmseernrheistidlagioniaqnet i kAMCEHig# stream
by introduci ng nmethanol into the second distillatian

col FAR A IOk FPEaF Py feRb P hydb get i agide which are

coexistent with methyl acetate from the top of the second
distillation zone, and withdrawing a stream comprising an
acetic acid product, which is substantially dried and

15 substantially free from hydrogen iodide and methyl iodide,
from the bottomor near the bottomof the seconddistillation
zone. This document also discloses that, in a process for
recovering acetic acid by distilling a side-cut fraction
from the first distillation column in the second

20 distillation column, it is unnecessary torecycle a fraction
containing hydrogen iodide as the side-cut fraction of the
seconddistillationcolumn to the first distillation column
by introducing methanol into the second distillation column
and chemicallir removing hydrogen iodide.

25 However, in order to reduce the concentration of’
hydrogen iodide, methanol introduced into the second

distillation column is necessary to be reactedwith hydrogen



However, in order to reduce the concentration of
hydr ogen i odi de, nethanol introduced into the second

wdi2adeite22a6i on col umm i s necessary to be react edCHiIP1005/022713
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hydr ogeni odi de . Accordingly ,it is difficult to
efficiently reduce the concentgati on of hydrogen

iodide with sinple distillation operation. G eat

Britain Patent No. 1350726 specification (Patent
Doclic@ntie3 )Actacdiosdsyy aipurd di£8tcwht po edficiEntdy reduce
nonocar boxyl i ¢ acid conponent containi ng water and

al kyhehabhdenandtaon hyfirbhgdnopahi tledtdatwithasimple

whi ch the process conprises introducing a
nondtathdiytionaopdrabiponent cont ai ni ng water and

al kyl halide and/or hydrogen halide contam nants into

t he upper h@réabfBrithbni PahenbnNeonk35022@vépgcifiication
over head fraction containing a nmajor proportion of

wat éPatiettt Recumkyt Bil ddecleessvanguniticabhenr pnrepes of
m ddl e portion of the zone and bel ow the point of the

i nt rotdanbaxy kld arhdieorporeE condpandingrivater and alkyl
hydrogen halide present in the zone, and renoving a

pr obiedidapppdépbokyfiregeani haddfeappniaminABtEet WhACh the
part of the zone , the groduct acid stream bein _
sub®ragessl Fomprysafdintbedusting pymppegaspogyig RELA
hal i de and hydrogen halide contan nants_. The docupent

des EPMBERCRRACTH FaHAEHY R AET SR ot LEgHP8géAStd (Rr hydrogen
peaks_in the mddle portion of the distillation co
whehélide Feytamir St ihss ueREE B @%@1 Glﬁﬁéllatlon

awat er content from about_ 3 to 8percgents

21 G8oer CARMPY LG, iy SNAEPRGMH CRECHLAH BoBSALPdRY & major

proportion of water and the alkyl halide, removing a stream
from the middle portion of the zone and below the point
of the introduction to eliminate a major proportion of
hydrogen halide present in the zone, and removing a product
monocarboxylic acid stream £rom the bottom part of the zone,
the product acid stream being substantially dry and
substantially free of any alkyl halide and hydrogen halide
contaminants. The document describes that a concentration
of hydrogen halide peaks in the middle portion of the
distillation column where the liquid composition of
carboxylicacidhas awatercontent fromabout 3 to8percents,
and if a side stream is withdrawn from the middle portion
of the distillation column, a monocarboxylic acid in which
almost all of hydrogen halide is removed can be obtained.
Further, the document also discloses that in the case where

a reaction product obtained from a reaction of methanol



of the distillation colum, a nonocarboxylic acid in
whi ch al nost all of hydrogen halide is renoved can be

wobhbtwinazxde Further, the docunent al so di scl osescthiptoos/on2713

the case where a reaction product obtained froma

reaction of methanolwi th carbop monoxide is subjected

to a flash distillation, and a fraction separated by

the flash distillation is introduced into the

di s{ithatdPhok toneRidlyds easd@tideoi 6 Faarteassdiination,
side streamfromthe mddle portion of the

di sahbl at E@actabinBepadatedoved thEHORREEh, diBtsAcAtAon is
process, not only irregular distillation off of
hydingesduediddents othe diaitom solet icotuan ,Shgdrsgeaaindide
cannot be avoi dabl e because of fluctuation of the peak
posiki eonaénbygdr Dgen dhiade det st efromatthenmdddlieoportion of
vari able factors (such as tenperature, and pressure)

5i n the distiilllation sbdpmnbandalemotrbd.qual ity of
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acetic acid sonetines fluctuates because of

cont am nat i Howewéh, hyor sgeh bodirdees$, anoticehily acrdgular

product. Further, due to affinity between hydrogen

i odddletandawdoerof f lodr eydsogehi ivdidep frenux dattimm solution

hydr ogen i odi de concentration in the acetic acid

pr oducside Reiteeam Danmednbelavol@able (@dpmgeClofi fduchndtion

Paragraph No . [0043] ) Patent Docunent 2 : JP ]

- 52023bthe gregICipmisit 1omh e f| bvidrogeghaldsieumensfenyagd ion due

, the lower light colum to the |lower right colum of

pagéo7varia®lexfapters Xspéheﬁﬁ beapRtAtuge, @pdapressure)

Britain Patent No. 1350726
in the distillation step, but also the quality of acetic
acid sometimes fluctuates because of contamination with
hydrogen iodide of an acetic acid product. Further, due
to affinity between hydrogen iodide and water, there is
a limit to reduce the hydrogen iodide concentration in the
acetic acid product.

Patent Document 1: JP-6-40999A (Claims, and Paragraph No.
[0043])

Patent Document 2: JP-52~23016A (Claims, the lower right
column of page 5, the lower light column to the lower right
column of page 7, and Example 1)

Patent Document 3: Great Britain Patent No. 1350726

specification (Claims, page 2, lines 66-76, and Example

1)

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION



specification (Cains, page 2 , |ines 66-76, and

Exanpl e D DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE
waeCdHEe2BY THE | NVENTIONI't is therefore an obj ectr/Jpf005/022713

the present invention to provide a process (a

distillation process) for effegtively preventing

condensati on of hydrogen iodide in a distillation

system and i nhibiting corrosion in the distillation

system AnoIters thepeefort amebgeetcof thw emeisentiinvention

provide a process (a distillation process) which

enstioeprouidéf acprevekysi (hi istitdhaabnaproness) hfor

hydrogen i odi de of a bottom solution or a side stream

conpbfientifely.prewan bty icondend africducf Hydragen iodide in

distillation colum, and stabilize the quality of the

bot aodisblidifabhonr syhteni dedsinkahitdnponentosién im the

still another object of the present invention to
Sprodideidlpidonssyfdeni.still ati on process) which

ensures to purify a carboxylic acid such as acetic

acid with hightheri ehiewEANE Tie or&FeTHELPREBEENS Iheto

i nventors of the present invention nade intensive

st uBre¥ife adiresess hea setd 1dEtdens paegesisnarhjch ogpgures

that distillation of a mxture containing h¥drogen L.
i odFaeehkrCHBi®lY diddPid EaREANLBALSPDITHN egen iodide

content realizes effective renpval of hydrogen iodide
froff g2 bottom solution or a side stream component (e.g., an

10 aceticacidproduct) inadistillation column, and stabilize
the quality of the bottom solution or the side stream
component.

It is still another object of the present invention
to provide a process (adistillation process) which ensures

15 to purify a carboxylic acid such as acetic acid with high

purity.

MEANS TO SOLVE THE PROBLEMS
The inventors of the present invention made
20 intensive studies to achieve the above objects and finally
found that distillation of a mixture containing hydrogen
iodide and water under a condition of a low water content
realizes effective removal of hydrogen iodide from a
distillation system. The present invention was
25 accomplished based on the above findings.
That is, the process of the present invention is

a process for distilling a mixture containing hydrogen



distillation system The present invention was

acconpl i shed based on the above findings. That is ,
woheospezaess of the present invention is a proeesgprioos022713

distilling a m xture contai ning hydrogeni odi de and

wat er, which conprises distillgng the mxture having a

wat er content of not nore than 5% by weight (e.g. ,

not nore than 3% by weight) in a distillation system

t 0 poaddet anandebsal ivinich dongrmiges ididitdd liimg lthe mixture

distillation system The process is applicable for

var hawd.nei & twartes contanti of) nojtdnoge nthandisdcbyne: ighttefe . 9.

and for exanple, is applicable for a mxture

connaitnimogehytiang8s bydwed ghwat én, aadistddhekibavsygtam to

carbon nunber of "n" , an al kyl iodide corresponding _
t 0 phreventowldemsabidweflhwiragen hodidg ia the §dgtillation
nunber of "n+1" , and an ester of the carboxylic acid

5wi t isytsttemal cBhel processi hst Abplpeabbesforhgarious mixtures
condensati on of hydrogen iodide in the colum can be

i nhidgintted ndpadhydrboenglefedeiandiwetam.| andef o fxanpde. is
the water content of not nore than 5% by weight _in the

di stainnléma@ﬂfecm:ammiw?)pegéﬁinimémgme@l kedide, water,
includes a process for producing acetic _acid which

comgni 2dsolpdtRAVIRg @ FASRYUY BUEBREAPHI NB” hy’R @g‘éwl iodide
i odi de ,water ,nmethanol ,nmethyl iodide , acetic acid

and Q?é%l?%ﬂp‘)@@étna &0 fhg AACEROLom FATRIXRbIC Afid thr‘?'éfﬂ'ng a
5% by weight in a distillation colum, wthdraw n . .

1°fra(ﬂq3?3??ncﬁﬁlf"ﬁ?ﬁ|9% "Rydr g BRdPEEST A ShErFRIRe fic acid

fraction) fromthe_top of the colum, and wi.thd \g ng
acetfithihg %%cahg?-de %Jcﬁ:°§t“r Eﬁﬁﬁb‘?/r%?ﬁﬁscﬁh%rcoé‘ ensation

r m
st %%E h %r%%en mlodlde in the column can be inhibited by

distilling the mixture while maintaining the water content
of not more than 5% by weight in the distillation column.
15 The present invention also includes a process for
producing acetic acid which comprises distilling a mixture
containinghydrogen iodide, water, methanol, methyl iodide,
acetic acid and methyl acetate in a water content of not
more than 5% by weight inadistillation column, withdrawing
20 afractioncontaininghydrogeniodide (anoverheadfraction)
from the top of the column, and withdrawing acetic acid
as a side-cut stream by side-cut or a stream (a bottom
solution) from the bottom (or the bottompart) of the column,
and a process for producing acetic acid which comprises
25 distilling the mixture in a water content of not more than
5% byweight inadistillation column, withdrawinga fraction

containing hydrogen iodide (an overhead fraction) from the



solution) fromthe bottom (or the bottom part) of the

columm, and a process for producing acetic acid which
woanprocsae distilling the mxture in a water cearapPi005622713

not nore than 5% by weight in a distillation colum,

wi thdrawi ng a fraction contaLnbng hydr ogen i odi de (an

overhead fraction) fromthetop of the colum, and

wi t hdrawi ng acetic acid as a side-cut stream by side

- CUttoBl o thief €8uA, Reid Wit 5@t At 119§ adeitam ddtEd Betd eide-cut
of the colum to reduce the concentration of hydrogen

i odisdechtn Byt ST dURRISA RRfelam Y& Gogtem eodaitdonl)nfrom
t hese processes ,the m xture may contai n hydrogen
i odithe ®btaonoEe HHatdolumdf td trediR0 thpmeconckh&ération of
basi s of weight. Moreover, a suitable conmponent having
a r egdirogienyibdaigdiogen noak thahf®0 ppranrpkeidaceéebstacid.
one conponent selected fromthe group consisting of

S5met hyl acet dnetloese pnoaéskse s, thealistyheoraylednaynbydrogen
i ntroduced into the distillation colum, and the
m xtivdd denptha dicatcdrd mmtilon e ritai3fiodg ppive omattdye basis
content of not nore than 5% by weight in the
di stafl watligbrt .coMomeovEEFEETSuOEablE cNWBNEEON having a
According to the present invention, distillation under
a comedicttion tof te dydeiobes hadidecbficcnexamplet iate|heast one
prevents condensati on of hydrogen iodide in a
di staompgmiegrt Seskegfedrframiing (grawr rapfisgis tigmg [pf methyl
distillation system Moreover, since hydrogen iodide

10can aseteftee @nidy @y afkaddeBe FabriydEogide ) MY jkgh introduced

system contam nation with hydrogen iodi de of a bottom
sol Uiiten the sl el Wt niigherAnd the mixture may be

distilled while maintaining the water content of not more

than 5% by weight in the distillation column.

15 EFFECTS OF THE INVENTION
According to the present invention, distillation

under a condition of a specific water content effectively
prevents condensation of hydrogen iodide in a distillation
system, and inhibits corrosion of the distillation system.

20 Moreover, since hydrogen iodide can be effectively removed
from the distillation system, contamination with hydrogen
iodide of a bottom solution or a side stream component
obtained from the di'stillation column can be effectively
inhibited even when hydrogen iodide is a slight amount,

25 as a result the quality of the bottom solution or the side
stream component can be stabilized. Therefore, a

carboxylic acid such as acetic acid can be purified at a



obtained fromthe distillation colum can be
effectively inhibited even when hydrogen iodide is a

webhkbwhw22asount, as a result the quality of therbotPmng022713

10

1

solution or the side stream conponent can be

stabilized. Therefore, a carbogxylic acid such as

acetic acid can be purified at ahigh purity by

utilizing such a process. Further, introduction of at

| eantighnpuearpobgniutietiedhgd shichmat peogessp chustlisér ng

of nmethanol, nmethyl acetate and an al kali netal
hydiaxird@uictitionaoti atiléast one aanponentused endtedofirym the
further effective renoval of hydrogen iodide but also

r edgebupncadsisei agminhethahel yaezkinfl abetadepané@n alkali
Accordingly the present invention can al so reduce
enemgyaddnslmptide iototddiatndiatibnwaslihenpeodures not only
BRI EF DESCRI PTI ON OF DRAWNGS Fig. 1 is a graph
5shofiumghelre effifecitiilyet removilt bé hWydzpgeontiediidgnduthelso
concentration of hydrogen iodide in the colum of
ConpadacitienEeodnthe amofing. t2 be asmpdgeiff itbg gomplonent.
regarding the water content in Fig. 1 . Fig. 3is a

gr apcomrdiingd vyathel aréseshi pheemhion manalsao aeduest energy
the concentration of hydrogen iodide, and the nunber

of Gpaﬁﬁﬂpﬁﬂomh@rd¢§@|BW@NPGnO@bM@ﬁﬁelﬁrEﬂﬂﬁﬁﬁe 1

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
invention is applied to distillation of a m xture

cont ai ni ng hydro%Fn i odi de and water. Thi
RIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a graph showing the distribution of the
water content and the concentration of hydrogen iodide in
the column of Comparative Example 1.

Fig. 2 is a magnified graph regarding the water

5 content in Fig. 1.

Fig. 3 is a graph showing a relationship among the
water content, the concentration of hydrogen iodide, and
the number of plates of the distillation column in Example

1.

20

DETAILED DESCRIPTION OF THE INVENTION
The present invention is applied to distillation
of a mixture containing hydrogen iodide and water. This

mixture is not particularly limited to a specific one as

25 long as the mixture substantially contains hydrogen iodide

andwater. Forexample, themixturemaycontain, inaddition

to hydrogen iodide and water, at least one member selected



m xture is not particularly limted to a specific one
as long as the mxture substantially contains hydrogen

woadiethe22a0d wat er. For exanpl e, the m xture mapCT/JP2005/022713
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contain, in addition to hydrogen iodide and water, at

| east one menber sel ectedfraomytjhe group conS|st|ng of

an al cohol, an al kyl i odide, a carboxyllc acid or an

acid anhydrlde thereof , and an al kyl ester of a

car boal tite apichy eongis&tinigeast amred codrtier anehtkyddiodide,
fromthe group consisting of an al cohol having a

car h@arodyeri wbcid'or, an aalild/Anhyd tie cheresgfionandgnt alkyl
the al cohol , a carboxylic acid having a carbon nunber

of &éstét odra earboxyll tohygddi(de. d.heatebéashodearemsrse bdcted
the carboxylic acid with the alcohol) . The typica

m xfuos bhy gnotpdeomsishingonfnaxtaleokwl chaving a carbon
obtai ned froma carbonyl ati on reacti on of an al coho
havhngbercdr boh, aorbey bfiodidevgatrespdisiinmioxigealcohol,
and the m xture which contains a carboxylic acid
havangazbosvbda achbechavingnalcaspornnumberapfiydntfe or an
t hereof. Mbreover, the mxture usually contains at

| easeidranhiditide thprepéd an@mn ertey ofpthe esrdhoxyd isfacid
wat er, an al cohol having a carbon nunmber of "n", an
aIkVFtho@héeaééph@%bondlng to the al cohol, a

carboxylic acid havi ng a carbon nunber of "n+1" or

aci d anhydr THe t¥hdcedf nigkyreMagdarlyfe ad e@é‘r“dd&ym%%tur e
acid with the al cohol in many cases . The reaction

mi xVhiEhFS ot HMGFRel a ¥ %&Sél«ﬁﬁﬂém B?aaltﬁewqﬁgaraﬁlcohol
al cohol haV|ng€a car bon nunb "n

o RBgLnSap RezRPBARORBRE. Phe Py WibhuteropLPonRsnae, an

ac ghg J%(tul@ecs I1<c::h %%Int)alns a carboxylic acid having a carbon
number of "n+l” or an acid anhydride thereof. Moreover,
the mixture usually contains at least one mémber selected
from the group consisting of water, an alcohol having a
carbon number of "n”, an alkyl iodide corresponding to the
alcohol, a carboxylic acid having a carbon number of "n+1”
or an acid anhydride thereof, and an ester of the carboxylic
acid with the alcohol in many cases. The reaction mixture
may be obtained, for example, by allowing an alcohol having
a carbon number of "n” (e.g., methanol) to react with carbon
monoxide to produce a carboxylic acid (e.g., acetic acid)
or an acid anhydride thereof having a carbon number of "n+1”
in the presence of a liquidﬂ reaction composition comprising
a limited amount of water, a carbonylation catalyst (e.g..
a catalyst composed of a metal of the group VIII of the

PeriodicTableof Elements, suchas arhodiumcatalyst and/or



or an acid anhydride thereof having a carbon nunber of
"n+1" in the presence of a liquid reaction conposition
woanpricxing a | imted anount of water, a car borgirarioos022713
catalyst (e.g. , a catal yst conposed of a netal of the
group VIIl of the Periodic TabLe of Elenents ,such as
a rhodiumcatal yst and/oran itidiumcatalyst) , an
iodide salt soluble in the liquid reaction conposition
[ f oan exeadmilin catatgeitl)i, z&h iodide salel y61uble an the liguid
accel erator, such as an alkali netal iodide (e.g.
, | 1 +BaUELbRdEGiRpo POt 86K T [FdT Oshalrpla@ndasetdabnili sl deg
], an alkyl iodide (e.g. ,an alkyl iodide such as
nmet 8yt cabdldet orairytce Detdenr osupheyan aoitade meaad iFodide
carboxylic acid ester (e.g., nethyl acetate, and et hyl
pr opeogat e thihm iwalicle ,contasdiumidbdei, gmiddadantiehide) ],
conposition maybe, for exanple, about 0.1 to 14% by
5 wei ghtalkylgiodidd¢at g0, bt alkyiPd bdidel gpintl) as methyl iodide,
preferably about 1 to 10% by wei ght, and nore
pr eéthubliodildeyt oft groBh hydide )rend anchnyxypEi@bodtl €ster
.1 to 7% by weight (e.g. , about 0 .1 to 5% by wei ght
). Teegcarbebhyhtacatabeal gsd eblyybepabpdonsed)in the
formof a halide (e.g. ,a chloride ,a brom de ,and an
i odi de ), dTkewwbbryldonteanitdinsthe 1igugdd reartbdan cen)osition
salt of an inorganic acid (e.g. ,a sulfate, a nitrate,
andmayfifosfaataxample cahphé0 -dr ta kbhpiveweignt (eTge . about
preferred netal catalyst includes a rhodium catalyst .
10 TheOpicppAORdhyY eiighd JoapPBeRgrabiymkehllyse i byaveight,
for exanple, about 50 to 5000 ppm _preferably about
1002R€ BODE PRRfeRBPLYpRRPRE abl {0 ab uPYSUGlE%tQOQ@d may be

ppm . and usuaILy about 500 to 1500 ppm .
about 0.1 to 7% by weight (e.g., about 0.1 to 5% by weight).

The carbonylation catalyst may be also used in the

formofahalide (e.g., achloride, abromide, and an iodide),

15 a carboxylic acid salt (e.g., an acetate), a salt of an

inorganicacid (e.g., asulfate, anitrate, andaphosphate),

a complex or a complex salt. The preferred metal catalyst
includes a rhodium catalyst. The proportion of the

carbonylation catalyst may be, for example, about 50 to

20 5000 ppm, preferably about 100 to 4000 ppm, more preferably

about 500 to 2000 ppm, and usually about 500 to 1500 ppm

in the liquid reaction composition (liquid phase). The

content of the iodide salt in the liguid reaction composition

may be, for example, about 0.1 to 40% by weight (e.g., about

25 0.5 to 35% by weight), preferably about 1 to 30% by weight

(e.g., about 2 to 20% by weight), and more preferably about

5 to 15% by weight, and may be about 10 to 20% by weight.



in the liquid reaction conposition (liquid phase). The
content of the iodide salt in the |iquid reaction
woanpas2iis on maybe, for exanple, about 0.1 to 20%bP3005/022713
wei ght (e.g. , about 0.5 to 35% by weight) ,
preferably about 1 to 30% by ?gight (e.g. , about 2 to
20% by weight) , and nore preferably about 5 to 15% by
wei ght, and may be about 10 to 20% by wei ght. Further,
t hergpBREN] ld eoneénthet adbk\WE thdialkkymy oliedabmist betabout
25% by wei ght (e.g. ,about 1 to 20% by wei ght) -
, pr efterzgd yy abadht € ay.20bdayt WeHoght % bg wightahopteBerably
to 15% by weight) , and nore preferably about 5 to 16%
by abbght2 (t®. g0%, bpboeigtt t(e.b5% bpowki Fhtd 15%Theg weight),
concentration of the carboxylic acid ester may be
aboahd(mode tpreX¥bdinl ywabght, 5pteflgaldy wabhgbt: Qe.§.t cabout
15% by wei ght, and nore preferably about 0.5 to 6% by
5wei ghto (I6gby abbght? .t dTEdonageitgradiorCatbbhe carboxylic
nonoxi de to be supplied to the reaction system may be
usedcad esper enggasbe ajroudi OutledowlOR by weaghtvepymEerably
(e.g. ,nitrogen, helium and carbon dioxide ).
Mor 8bout, 0 b vies tle 3ghy wehplohemnd armrs @imgec?arbﬂanabout 0.5
nonoxi de obtai ned fromthe succeeding step (e.qg.,
di stpl b&t bwnweight( fiesoi | | abPBh éoFQnﬁ%)bMaVebéht)
recycled to the reaction system The parti al ressure .
of carbon nénBEReTEemPROXHES r BACPE oRUBRSieth Fay bé regption
exanpl e, about 0.8 to 3 MPa, preferably about 1.15 to
102, 5sw5emarmy heusgst afar BBFG Gsour Liflmted wijpan inactive
(e.g., about 1.18 to 2 MPa) as an absol ute pressure
| ncsagr{team -y, DEEFOGRN nBRéiIBe R/ CREDSD SHIORdde]y Moreover,

spargi ng froma | owner @art of a reactar.
a waste gas component containing carbon monoxide obtained

from the succeeding step (e.g., a distillation step

(distillation column)) may be recycled to the reaction
15 system. The partial‘pressure of carbon monoxide in the

reaction system may be, for example, about 0.8 to 3 MPa,

preferably about 1.15 to 2.5 MPa, and more preferably about

1.15 to 2 MPa (e.g., about 1.18 to 2 MPa) as an absolute

pressure. Incidentally, carbon monoxide may be supplied
20 by sparging from a lower part of a reactor.

In the carbonylation reaction, hydrogen may be
supplied to the reaction system. The hydrogen may be
supplied to the reaction system as a mixed gas together
with carbon monoxide which is a raw material. The partial

25 pressure of hydrogen in the reaction system may be, for
example, about 0.01 to 0.1 MPa, preferably about 0.014 to

0.07MPa (e.g., about 0.015 to 0.05MPa), and more preferably



In the carbonylation reaction, hydrogen may be
supplied to the reaction system The hydrogen nay be

weoeuppliczxet 0 t he reacti on system as a m xed gaBCT/JP2005/022713
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toget her with carbon nonoxi de which is a raw nateri a
The partial pressure of hydrogen in the reaction

system may be, for exanple, about 0.01 to 0.1 Mra,

preferably about 0.014 to 0.07MPa (e.g. ,about 0.015

to @pBRtMBab2 &edonpuempaehsr ahl yakeuut. fRekaudeQs
MPa as an absol ute pressure. In the carbonylation

reaction, thg £RACEhBPoh@IREL8hUFBabBYoRE, thel reaction
exanpl e, about 100 to 25Q0C , preferably about 150 to

220empleaare Ragf 8eabEyrabetinplél h8odi0&ooMebeoverc,
the reaction pressure may be about 1 to 5 MrPa,

prebeeaBir¥bakhobotitd150 o Mo ENGNMMOrRr pireFakhyly about
about 2 to 3.5 MPa as an absolute pressure. The

reagtoofo PaY°be QEGrdAbOUthierélet DL peReS e REFECEDOUL
of a solvent . As the reaction solvent , a variety of

sol 1erd 5 MPay, beefiseahlyadoatchrHowyl MPs, aciddngmee greferably
,acetic acid) being a product is usually enployed. The

r eaabbul 2i xtiouBe 5pMPduasdaby absolludec prbssylrat.i on

reaction contains water, an al cohol (e.g., nethanol) |,

an al kyl i ofthéereactéepomdiynhet carirded| ovholin( &hg. presence
nmet hyl iodide), a carboxylic acid having a carbon
nunberabgeries of ¢ sogventaced$ dhgcreycoiommodveeat, a variety
anhydri de thereof (e.g., acetic anhydride), and an )
est Of s3lvérts mayokysedacind @i earborybicordd (@.g.  acetic
met hyl acetate). Further, the reaction mxture

conggildd Pefpgprodreductods usually employed.

The reaction mixture produced by such a
carbonylation reaction contains water, an alcohol (e.g.,
methanol), an alkyl iodide corresponding to the alcohol
(e.g., methyl iodide), a carboxylic acid having a carbon
number of "n+l” (e.g., acetic acid) or an acid anhydride
thereof (e.g., acetic anhydride), and an ester of the
carboxylic acid with the alcohol (e.g., methyl acetate).
Further, the reaction mixture contains a by-product, for
example, hydrogen iodide, a carboxylic acid having a carbon
number of not less than "n+2" (e.g., propionic acid) or
an acid anhydride thereof, an aldehyde (e.g., acetaldehyde,
and crotonaldehyde) in many cases.

The present invention may be also applied to such
a reaction mixture (or liquid reaction composition). The

present invention may be also applied to a 1light component

or fraction in the reaction mixture (or liquid reaction



exanpl e, hydrogen iodide, a carboxylic acid having a
carbon nunber of not less than "n+2" (e.g., propionic
wacehwjoszxie an aci d anhydri de thereof , an al dehpd®JPmog022713
, acet al dehyde , and crotonal dehyde) in many cases. The
present invention may be also.gpplied to such a
reaction mxture (or liquid réaction conposition)
The present invention may be al so applied to a |ight
conpekipbkieiohhagkp@batsdt b aedcrsondisriulation (a
liquid reactionconposition) separated by a first
di stiibktatiafioa By sd iglatd @oliymm, @ pheked wbluma, a flash
packed columm, a flash distillation colunm, or others)
Taestighsteenpoeotmhn proif raitHd08) i s Thiechightacomponent or
| ower - boi | i ng conponent (s) such as water, an al cohol,
an atr&gkibndiderieh siar EoApwer-doid ing apmpondnt(s) such as
anhydri de thereof, a carboxylic acid ester and/or
5hydwatgen, i adi akcoHdllis an tadlkylr esetitdel,nwephrboxiydic acid or
useful for separation and purification of a carboxylic
aci dnoachd amhylixitde) dhiesreottheaecdirbofhhic iaxcid ester and/or
reaction mxture (or liquid reaction conmposition) is
usubVfyogentiodiis! y Thiushdrlevpresentadroeerivion asiugeful for
reactor, supplied to a flash distillation zone under a
heasedavatinhecan@gurdfidcatdon ctgacarkexyhio agild ghtan acid
conmponent or fraction (vapor conponent) rich in the
| oneprhidrridedhengsdnenthatdsy Bhergagtionpdsdmre (or liquid
(l'iquid component) rich in a higher-boiling conponent
10(s) regefian goppeditkreat 4Fyysuaidyi sanyényguslyanirharawn
a carboxylic acid_having a carbon nunber of "n+2". The
| i ghromoapEAEROIYasLBReEPEFTPE - a SYPRPIAGAIILS A FALSBN

distillation zone under a heated or unheated condition,
separated into a light component or fraction (vapor
component) r‘ich in the lower-boiling component, and a heavy
15 component (liquid component) rich in a higher-boiling
component(s) such as a rhodium catalyst, an iodide salt,
and/or a carboxylic acid having a carbon number of “n+2".
The light component is subjected to a second distillation
as a mixture, and the heavy component is recycled to the
20 carbonylation reactor. Among the flash distillations, in
an adiabatic flash distillation the reaction mixture can
be separated into a vapor component and a liquid component
by depressurization without heating, and in an isothermal
flash distillation the reaction mixture can be separated
25 into a vapor component and a liquid component by heating
and depressurization. The reaction mixture may be |

separated by combining these £flashconditions. Suchaflash



as a mxture, and the heavy conponent is recycled to
the carbonyl ation reactor. Anong the fl ash

wdizadsiderasi ons, in an adi abatic flash distill aPCoariohs022713
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reaction m xture can be separated into a vapor
conponent and a |iquid conpongpt by depressurization
W t hout heating, and in an isothermal flash
distillation the reaction m xture can be separated

| Nt @18t VAPAE i SOMEY I £ @xanpleyiptivpudat dfemperature
heati ng and depressurization. The reaction m xture may

be seRAAIE€BobYo CUIPOERA & RS Juras i abeddhiteOpBessure) of
Such a flashdistillation nay be ,for exanple

, peaboubEsh abo booerKEd qtaoe e&bmpmeutamut d 0 AeClLaod kPa),
pressure (absolute pressure) of about 50 to 1000 kPa

(f opregarabky ablomtt 1000t6 B ADRPak Ra)d moyree peedblkybly about
about 100 to 500 kPa, and nore preferably about 100 to
30016@atoTBRO | kREnt conponent sonetimes contains a

slight anpbunt of a by-product (e.g., an al dehyde such

as acet al defiyelel i ghaindcempanénk y$ome tibnels haghhgims a slight
carbon nunber of "n+2", such as propionic acid) in
addamountt of wathy-;produatcbdhel; . tée al@ghydedsdueh ahe
carboxylic acid or an acid anhydride thereof, the

car dosgpbildehriel, enden eaboxryhic reddnhaviingea carbep number
subj ecting such a Iight conponent as a mxture to the
secofid "Bl i | $ueh oms BrepirRiedaekiboky| additien oko drmter,
aci d anhydride thereof can be obtained . Incidentally,

oi ntBehylieeheh. hi Rlieeh IRAIGH Sheneey boE g o an
distilled off in the present i nvention, the

conBEhtr aRRBr e hhpxRrh. | e FerperYlie acid ester and/or

hydrogen iodide. After subjecting such a light component
as a mixture to the second distillation, a purified
carboxylicacidor an acid anhydride thereof canbe obtained.

Incidentally, since hydrogen iodide can be
efficiently removed or distilled off in the present
invention, the concentration of hydrogen iodide (on the
basis of weight) in the mixture is not particularly limited
to a specific oné, and for example, may be selected from
the range of about 1 to 3000 ppm, and may be usually about
10 to 2000 ppm, preferably about 20 to 1500 ppm, and more
preferably about 30 to 1200 ppm (e.g., about 50 to 1000
ppm) .

In the step for distilling the mixture containing
water and hydrogen iodide, when the water content in the
distillation system (or distillation column) (in practice,

the water content in the liquid phase of the distillation



basis of weight) in the mxture is not particularly
limted to a specific one, and for exanple, may be

weebwmbzxdef rom t he range of about 1 to 3000 ppRCTAPZIOS/022713
may be usually about 10 to 2000 ppm preferably about
20 to 1500 ppm and nore prefgrably about 30 to 1200
ppm (e.g., about 50 to 1000 ppﬁ) . In the step for
distilling the m xture containing water and hydrogen
| 0dk @8t ewhes tdie Walter eonttent in the twsiod kAki 861umn) is
system (or distillation colum) (in practice, the
wat i gBQHyeiHogeh 1b@idé Geimdipeanel 8k ddifiensed, as a result,
disti?lationsystenl or the water content in the top of
t hengakugBh i6dhaghcahidtopenefodedent Eparagfoasd. i More
condensed, as a result, hydrogen iodi de cannot be
ef f speenfliyal Bypvadcodliingspecthecatsgarencapdiubgthe
the research about the relationship anong the water

5 contehhtibhehipnarohgathenwatehydongent | othdecghttentration
concentration) , and the nunber of plates of a plate
col afinhfarogdémre thdGide | (HI momesttamtiam )shand theFngmbér of
and Fig. 2, inthe distillate, even when the water
conpdateissof ealyrleke tdvelwwm deont thei distfilintiogeaystem, as
iodide therein is not sinply increased and shows a
peakhwwnhin Eiet rhlafddiig o .t He wheedistnfidéateef even when
about 5% by weight. In the case where the water
conthetwaten genteptdfs radugkdt €hsotonaenkratdiien 3% hydrogen
wei ght, therefore, the peak of the hydrogen iodide

10 conéedifdgt thareinpdsi ppdnedmplydiscrepaeddanpdl shovaea peak
top of the columm and hydrogen iodide is condensed in
t heWditht al reRT AL chPewd on Grhg Matatheomignd of about 5% by

weight. In the case where the water content in the top of
the plate column exceeds 5% by weight, therefore, the peak
of the hydrogen iodide concentration is positioned or

15 distributed below the top of the column and hydrogen iodide
is condensed in the distillation column. On the other hand,
when the water content in the top of the plate column is
not more than 5% by weight, the peak of the hydrogen iodide
concentration is positioned or distributed above the top

20 of the column and hydrogen iodide can be efficiently removed
from the top of the column.

Therefore, in the present invention, distillation
is carried out under a condition that the water content
in the distillation system (distillation column or

25 distillation zone) (a water content in a liquid phase or
a mixture to be introduced into the distillation column,

particularly, a water content in the top of the column)



when the water content in the top of the plate colum
is not nore than 5% by wei ght, the peak of the
waypdiemgexei odi de concentration is positioned OPCT/JP2005/022713
di stri buted above the top of the columm and hydrogen
i odide can be efficiently remgyed fromthe top of the
colum. Therefore, in the present invention,
distillation is carried out under a condition that the
wat @5 £&PtROLel Bnbhesdi By ik aghON(SY§t enathssto| 1 atbons by
colum or distillation zone) (a water content in a
| i QWb dgRBRS §18 £ rdB M HHE nidrdehhht 4 Ddyomsh gt @ef.lge , about
di stil ?ati on columm, particularly, a water content in
t heot apt®fad ey Geliynit))i,Smopé psEetabhy Wotbymorel ghan 3% by
(e.g., about 0.1 to 4% by weight) , preferably not
nor @elint @bdyt WeiPhd L by weighd)l dh@paetdtubwrly about
wei ght) , nore preferably not nore than 3% by wei ght
5(about o 321 95% 384 byeighightte). g. ,ambopar ta.Gultar ¢ Bpoweight).
0.5 to 2.5% by weight (e.g., about 0.5 to 2% by
wei Ghe)distha ditsitod wath keepihy okdepl dibpn@sudiohdiatprsaohtent
a water content ensures to efficiently renove or
wi t kdsaresa tfa afficienhilynmpmove gh vwicriobraw atfirac tofon having
hydrogen i odide fromthe top of the colum, to
ef f achiigkl gonpknltiratdondefishydvageh hpdidgefromdibe tap of
the distillation system (or distillation colum,
di sthelcptlivom .z ba &)t £ eaid vied yprmvidni t condesFatipn athbydrogen
distillation system (or distillation colum,
10di sdpAigeiion thendistiFlatien sysdems{ acdi®idd laidpn column,
vari able factors such as pressure fluctuation act on
t he dapsi-Llpiioon zopeten@nihECpRERVEHS COEHOSHEORy dRod&®
I odi de concentration
distillation system (or distillation column, distillation

zone). Furthermore, since even when variable factors such
as pressure fluctuation act on the distillation system,
15 the peak position of hydrogen iodide concentration
fluctuates in the overhead zone, the remanence of hydrogen
jodide in the distillation system can be remarkably
inhibited. |
Incidentally, in the distillation of the
20 above-mentioned reaction mixture (or liquid reaction
composition), pai:ticularly the 1light fraction, a carboxylic
acid (e.g., acetic acid) or an acid anhydride thereof (e.g.,
acetic anhydride) can be withdrawn as a bottom solution
from the bottom (column bottom) of the distillation systen,
25 or as a side stream from the side part of the distillation
system by side-cut, and usually as a side stream from the

side part of the distillation system by side-cut in many



fluctuates in the overhead zone, the remanence of

hydrogen iodide in the distillation system can be
woenwroczaby i nhibited. Incidentally, in the PCT/JP2005/022713

distillation of the above-nentioned reaction mxture

(or liquid reaction conpositiopd ,particularly the

I'ight fraction, acarboxylic acid (e.g. , acetic acid)

or an acid anhydride thereof (e.g. , acetic anhydride)

can dagsed .t hdhavhe asase MidreMasehtbooyl { ¢ caeide Haf .t 0avetic

(colum bottom) of the distillation system or as a

si decstd)eapahrfund Aehgddedpanerebri(ea gli shtkkatianhydride),

system by side-cut, and usually as a side streamfrom

t he pairde Aldr16f 4 karbcdiliatdcddd Jesigem Beetide-anitd) is

i n manycases. In the case where a carboxyli s acid

(e. distadatd uvadied) tlos abovacmedntrilopdd dentiieieanf, 4 €rgction

,acetic anhydride) , particularly a carboxylic acid

5 e. d.e.qceldortdd dridy diremi whidh undibrogdm iodide is mostly

above-nentioned condition, a fraction (e.g., acetic

aci djenfovad ehAn ble wiyididigeem asd bet ten sod ity omefrome tihe &io Lumn

be withdrawn as a bottom solution fromthe col umm

bot trarhtam, as as s dédet s eoeas dgaltutdoenobbinapedblyy side-cut,

si de-cut, and contam nation with hydrogen iodide or

ot hersl czon teanigfdtuican weilth ihwdisidead ioRiglenatheathers can be

plates of the distillation systemor distillation

col whfdatinmlypamhiditady linmted to a specific one.

When the nunber of plates is "nf' , the bottom sol ution
10f rom t he colThtn mwhedmad dlipdes aft ithe &istel kkatenp system

obt ai ned by side-cut can be withdrawn fromthe bottom
(colfmfiistillation column is not particularly limited to a

specific one. When the number of plates is “"m", the bottom
solution fromthe column bottomor the fraction (side stream)
obtained by side-cut can bewithdrawn £romthe bottom (column
15 bottom) of the distillation system or the distillation
column, or withdrawn from the range of the first plate from
the bottom to the ("m” x 2/3)th plate £from the bottom [e.g.,
the first plate from the bottom to the (“m" x 1/2)th plate
from the bottom]. Incidentally, since the theoretical
20 plate number of the plate column corresponds toanequivalent
theoretical plate number of the packed column, the number
of plates in the plate column can be read as the equivalent
plate number for the case of packed column.
Moreover, adistillate (afractioncontainingwater,
25 methyl iodide, and/or others) from the top of the
distillation system or the distillation column may be

separated into an upper layer having a high water content



bottom) of the distillation systemor the distillation
columm, or withdrawn fromthe range of the first plate
wonrawoside bottomto the ("m' x 2/3 )th plate fromirives22713
bottom[e.g. , the first plate fromthe bottomto the
("m'" x I/2)th plate fromthe hgttom . Incidentally,
since the theoretical plate n er of the plate colum
corresponds to an equi val ent theoretical plate .-nunber
of hha PackRF L&Y chhen RdBST DbaPdE! @hd théRpper layer
pl ate colum can be read as the equivalent plate
nUlTiﬂa]fy BOruddit roase PluRacketeCl $01114Pi 88V ludh. In the
distillate (a fraction containing water, nethyl
| odedee aherer ackltees hcidohst Aest@p16f tha purified while
distillation systemor the distillation colum may be
sepgedl astingt th@uppeRel ay&y £lacdanmulg td ohl @h hARli®gen iodide
contentand a | ower layer rich in nmethyl iodide , and
5t hepuppeedsaysid tAgroby | sedHosiohadt tkeididticl lation column
distillation colum. In the case where acetic acid is
di sbblyedlsaadcplierdted. Wileerafidrd ,uXinn@rides tppeffectively
| ayer, accunul ati on of hydrogen iodi de proceeds, and
t herehypyechydesigen dbdtile,ditt ikl asefnlcobumfhadyatsleast
accel erated. Therefore, in order to effectively renove
hydtbgehowedihyen trich isafailhytloiodfiflaxaming ddst diskillate
| oner layer rich in nethyl iodide anong the distillate
f r ofirometheptop efhahsplcgdumnBot Bothethevierwémy@ayer chich in
in methyl iodide and the upper |ayer having a high
10wat wetbyatiodidmgnddhetupperedayer hasfinga g gh Waeer content
concentration of nmethyl iodide in the reflux solution
i s, mpgbeRiipieeddfiyuresdhurdngor e wengentragdon of methyl
preferably about 65 to 85% by weight.

iodide in the reflux solution is, for example, about 50

to 90% by weight, and preferably about 65 to 85% by weight.

In such a reflux operation, the amount of the reflux may

15 be equal ormore (e.g., about1.5to0 10 times), and preferably
not less than twice (e.g., 2 to 5 times) relative to an
amount of flow of the layer (lower layer) to be distilled.

The water content in the distillation system may

be adjusted by a distillation condition. The distillation

20 condition may be selected depending on the species of a
compound to be separated and purified. For example, in the

case of acetic acid, the temperature in the top of the column

may be about 78 to 120°C, preferably 79 to 110°C, and more
preferably 80 to 105°C. The pressure (absolute pressure)

25 may be about 10 to 400 kPa, preferably about 100 to 350
kPa (e.g., about 150 to 300 kPa), and more preferably 170

to 290 kPa.



In such a reflux operation, the anount of the reflux
may be equal or nore (e.g. ,about 1.5 to 10 tines

wO 2e0etheprief er ably not | ess than twice (e.g., 2PC0/JB2005/022713
times) relative to an amount of flow of the |ayer
(lower layer) to be distilled,;The water content in
the distillation system my be adjusted by a
distillation condition. The distillation condition nay
be sel ect edratetiesd] nthenwaber sgacterst oin atlhenfibsinidl Tastion
be separated and purified. For exanple, in the case of
acebistanimdy Hehé@etrapsedionrad jus tdieby adddh gtdttheaodemponent
may be about 78 to 120C, preferably 79 to 1100C , and
nor toptled eistiliy 180 iton $@5€Cem TheF gr essunpel g abagputEfication
pressure) may be about 10 to 400 kPa, preferably about
100ofoagéebikReci@d.qr thebldke,15bet miZQQrePapy, bandfistilled
nore preferably 170 to 290 kPa. Further, the water ‘

5 conbgnintnofdheingsar| Leastnonyscempongnbesegiecbad efiron the
adj usted by addi ng ot her conponent to the distillation
sysgeaup e sheliigi @ ofi nephandl c metdywlopcgtateantpg atkali
the like, the mxture may be distilled by introducing
at me4al bWéreshpenéat Isel ééthdumr bydrpeigeeupotassium
consi sting of methanol, nmethyl acetate and an al kal i
met BVAR9HL 8% dend esediumihyingwidad &4 @@ aperapsiake place
hydr oxi de, ~and_sodi um hydroxj de) at an appropriate
pl afé Wye @h%tﬁl%@FFPﬁﬁW“@oﬁRﬁeFﬁ&Pléeaﬁﬁb[t e battogppart,
bottom part, or hetween the bottom part_and the m ddl e

10 (or orrh&RaT She)bolrem pagit aRd s Iﬁ%ﬂﬂlﬁr(%é’ﬁpﬁﬁm?ﬂé“e)
wat er content of not pore than 5@6b¥hmei ht in the

di sPRFtatFoh R niR@ pr keeping the water content of not

more than 5% by weight in the distillation column. Such'
aprocess can remove hydrogen iodide, and decrease the amount
to be used of the above component (s) such asmethanol, methyl

15 acetateand/orthealkalimetal (e.g., potassiumhydroxide),
and in addition, reduce energy consumption or the amount
of waste products. The amount of the above component(s)
to be introduced may be, for example, about 1 to 200 parts
byweight (e.g., about 3tol50partsbyweight) andpreferably

20 about 5 to 100 parts by weight relative to 100 parts by
weight of the distillate from the top of the column.

Incidentally, as the distillation system, a

conventional distillation apparatus, for example, a plate
column, or a packed column is available. The process of

25 the present invention may be carried out by a batch system
in which a given amount of the mixture is fed to the

distillation system and distilled, a semi-batch system,



a process can renove hydrogen iodide ,and decrease the
anount to be used of the above conponent (s ) such as
wortdsaazdie , net hyl acetate and/ or the al kal i net aCT(R2095/022713
, pot assi umhydroxi de) , and in addition, reduce energy
consunption or the anount of_wagte products. The
anount of the above conponent (s) to be introduced may
be, for exanple, about 1 to 200 parts by weight (e.g.
, abaut a Bond ibHOusasy sty inevigittl) aaidrqar eheuvmblof ti@utixture
5 to 100 parts by weight relative to 100 parts by
wei gist difsttild edi sthiillleatconftiomoisd vt dm tafoduled ngo lthienmixture
Incidentally, as the distillation system a
convigrita dobhadl ddisgtiilllladtiiopn syt us, for exanple, a
pl ate colum, or a packed colum is avail able. The
process of Suehm prepessmamgreatimyrashiceathé edpnogntyation
a batch systemin which a given anmobunt of the m xture
5i s fafdhydreaen diostiide in ithe kyttemsadatdiont o1 [the, shde stream
sem -batch systemor a continuous systemin which a
gi vereladom (of 9t hagabiupeifisiean) | eBhattorcentration of
continuously introducing the mxture into the

di stivdradgesn iegddenin Stk botiiam sod utdengpEally Fidifcdream
the concentration of hydrogen iodide in the bottom
sol ®ABHFion {fe Isi-dBUSLELGR 36RLEFORACER) guay hedigyally not
acid stream) . The concentration of hydrogen iodide in
t he T95t& SRASoPA: PBR 6F-Bhe 3PABTsT RREN &4} iR )(e NPt more
1 purified acetic acid) nay be usually not nore than 50
Oppmt®&any 10 RBBuL aRoB5K0t 804 ot @ phy PP hoanth PG 1AF 1y not
ppm abo&hO. 01l to,1 l['r) n articularly not ngre .
PR oE % et ogprio (GBBEF L0 o897 B b of D) toib g pasis of
weight.
Incidentally, the distillate rich in hydrogen
iodide distilled from the column top of the distillation
15 system (the distillate from the top of the column) sometimes
contains a lower-boiling component (or lower-boiling
components) such as an alcohol (e.g., methanol), an alkyl
jodide (e.g., methyl iodidé) , and/or an alkyl ester of a
carboxylic acid (e.g., methyl acetate). Therefore, such
20 a distillate may be further distilled for separating into
a fraction rich in hydrogen iodide and a useful component
[e.g., an alcohol (e.g., methanol), an alkyl iodide (e.g.,
methyl iodide), an alkyl ester of a carboxylic acid (e.g.,
methyl acetate) ], and the useful coinponent may be circulated
25 to the reaction system. Moreover, from the bottom of the

distillation systemor the column bottom, a component having

a higher-boiling component (or higher-boiling components)



weight . Incidentally, the distillate rich in hydrogen
iodide distilled fromthe columm top of the

wdi2adeite22abi on system (the distillate fromthe PopJIPf005/022713
the columm) sonetinmes contains a | ower-boiling
conmponent (or Iomer-boiIing_pqﬁiqpents) such as an
al cohol (e.g., nethanol), an alkyl iodide (e.g.,
nmet hyl iodide), and/or an al kyl ester of a carboxylic
aci gutn. 4s .a FaHBYkyatet &4 hakhigifhos&rbonlunber of "n+2",
distillate may be further distilled for separating
i nt eraahr ateBgdei ¢6. §n, hadevgetehgdedeanadcrotsnflidehyde)
conmponent [e.g., an alcohol (e.g., nmethanol), an al kyl
i odiigesbmegimeBeihythandederogedheal Wytheat earbbxglic acid
carboxylic acid (e.g. , nmethyl acetate )],and the
usehairingrpeachon mapbee af owll dtcadah actideantgaixtidmthereof.
system Moreover, fromthe bottomof the distillation
5systachoa hihgheotbobl oy tampenennpeebe faviihgraseparated
hi gher - boi I i ng conmponent (or higher-boiling
conpgndnss)ijdeliias fSorarborykirdngciadchabpryliccachdnhaving
nunber of "n+2" , or an al dehyde (e.g., acetal dehyde,
andaccarbonl gehbde 9f i ‘tsbhmy rags atiisk bahyddidegshheeof as
with a carboxylic acid having a carbon nunber of "n+1
" op pioducd.aekydeirdeirgudesfing $ocihhe meglhdiobposyEhgm.
conmponent may be further separated by distillation for
recovering a carboxylic acid having a carbon nunber of
"n+1" or an acid anhydride thereof as a product, or

10for circul ating to INUTERAL APBYEEARALYNDUSTRI AL

APPLI CABI LI TY The present invention is useful for .
separati ng The present invention is useful for separating

hydrogen iodide froma systemwherewater and hydrogen iodide
coexist, e.g., for producing a purified carboxylic acid
by removing a by-product hydrogen iodide in production of

15 a carboxylic acid such as acetic acid.

EXAMPLES

The following examples are intended to describe
this invention in further detail and should by no means

20 be interpreted as defining the scope of the invention.

Comparative Example 1

A distillation was carried out as follows: a 1liquid
mixture containing 34% by weight of methyl iodide, 9.8%
by weight of methyl acetate, 1.2% by weight of water and
25 55% by weight of acetic acid, and having a hydrogen iodide
concentration of 190 ppm by weight was fed at a feed rate

of 26 kg/h to the bottom part of a plate column having 9



hydrogen i odide froma system where water and hydrogen
i odi de coexist, e.g., for producing a purified
woantsmeydisc aci d by renoving a by-product hydr 8gear2005/022713
i odide in production of a carboxylic acid such as
acetic acid. EXAWPLES The fol Ipming exanples are
intended to describe this invention in further ‘detail
and should by no nmeans be interpreted as defining the
scopeatkst, he sty estit Goluitrgrawas wiehdxawpl £rdm Ahe 9th plate
distillation was carried out as follows :a liquid
m X EFwbm thatdpbigtisd ediyumeiaghd sdfderetdtyraitedo®ld5.2 kg/h,
9.8% by wei ght of nethyl acetate, 1.2% by wei ght of
wat andaadb &blom solmitdlon whsawkthdraam it andabevwihn@.&5 kg/h
hydr ogen i odi de concentration of 190 ppm by wei ght was
f ed (&heapfresdurat ef oth@6t&y/ &if t the oo lywmt :orA3hkPagf and the
pl ate col um having 9plates , a side-cut solution was
5W t lieémpet aftura éhehet toplodt thé votumne 98}C )of Iheidentally,
colum at a side-cut rate of 15.2 kg/h, and a bottom
sol ghieodiwds MiatkdExam &hea tom @fothe. 69lkgnh washgeparated
pressure of the top of the colum: 230 kPa, and the
t enmpaitaet aneupper Haviegpastl ankower dmyerggand) the upper layer
Incidentally, the distillate fromthe top of the
col wms wes lawedr ated rafdusnrappe?t | Jydrkely. a Wheker of the
| ayer, and the upper |ayer was refluxed at a refl ux
r at doger3 layergmis @AStd1dred v f-oner | ayer was
distilled off. As a result, the water content in the
10t op pl ate of AFhd ERFWhh- whlde 5waL ey GRATRRL ihdhe top plate

hydrc%gen i odi_.de was . L.
of the column was 53% by weight, and hydrogen iodide was

condensed to about 2000 ppm by weight in the 6th and the
7th plates (having a water content of 3.8 to 5.8% by weight)
from the top of the column. The concentration of hydrogen
15 iodide in the acetic acid distillate withdrawn from the
side-cut was 3000 ppm. Fig. 1 and Fig. 2 show the
distribution of the water content and the concentration
of hydrogen iodide (HI concentration) in the column.
Incidentally, Fig. 2 is a magnified graph regarding the
20 water content of Fig. 1.
Example 1
A distillation was carried out as follows: the
liguid mixture used in Comparative Example 1 was fed at
a feed rate of 26 kg/h to the bottom part of a plate column
25 having 8 plates, a side-cut solution was withdrawn from
the 8th plate from the top of the column at a side-cut rate

of 14.5 kg/h, and a distillate from the top of the column



condensed to about 2000 ppm by weight in the 6th and

the 7th plates (having a water content of 3 .8 to 5
wo&beclmg22aei ght ) fromthe top of the col um. TRET/JIP2005/022713
concentration of hydrogen iodide in the acetic acid
distillate withdrawn fromthe,si de-cut was 3000 ppm

Fig. 1 and Fig. 2 show the distribution of the water
content and the concentration of hydrogen iodide (H
congaest wath@pawhnathe €abwnpaténefdeot al ky/hF the 2pressure
a magni fied graph regarding the water content of Fig.

1 . oExanhpliorl of dihet icollamnen2 4@ sk®ay ramedl thet temperature of
follows: the liquid m xture used in Conparative

Exampketdp vBxHedodumn :f E¥FE )r.at Enoid@itkylh, tthet bstillate
bottom part of a plate colum having 8 plates, a

si déromt tisotopi @h thescel winl wvasnsépanataé igitle ah apper layer
fromthe top of the colum at a side-cut rate of 14.5
5kg/ bpdandlawdrsi ket e ahdom nhytugp of the tovembager and
wi thdrawn at a flow rate of 10.9 kg/h (the pressure of

t hethepupperhdayerruimethyd lkpdidgngonkentaapirnt afe7df by
the top of the colum: 790C ). Incidentally, the

di sweliohte wasnrefiduxed ot ehse€dugnwakde 9€pdr dbed

into an upper layer and a | ower |ayer, and a m xture

of the | owehsagesubhdattiatedperinafbe iahesk vatey gentent
concentration of 77% by wei ght) was refluxed at a

ref Wag theitenPlatss (vagey sentpnrt of gi-&ebnyaightheof the
hi ghest water_content was the top plate_(water content

10of ~godugmpy and RthherolHBn dgdgegerahedide e 1ot grRdensed.

hydr ogen i odi de was not_ condensed. _. . . .
The concentration of hydrogen iodide in the acetic acid

distillate withdrawn from the side-cut was 40 ppm. Fig.
3 shows the distribution of the water content and the
concentration of hydrogen iodide (HI concentration) in the

15 column.



The concentration of hydrogen iodide in the acetic

acid distillate withdrawn fromthe side-cut was 40
wopme/e2ge 3 shows the distribution of the wat ecT/JP2005/022713

content and the concentration of hydrogen iodide (H

concentration) in the colum. Al MS 1. A process for

distilling a m xture containing hydrogen iodi de and

wat er, which conprises distilling the m xture having a

wat er content of not nore tilcIAIM® by weight in a

distillation systemto prevent condensation of

hydrogen iodide in the distillation system 2 . A

process according to claiml1l , wherein the

di still ati onh. systpamdess @owadtstibhiegta mixtatrenoortaining

than 3% by weight. 3 . A process according to claim

1, whiydirogenpi oditde dirst wialtiemg wvhicihi campre ssonddistiidd ing the

hydr ogen i odi de, water, an al cohol having a carbon
S5nunméxtofe(taginlg a wat et lcphtieodi o nedr mese dbdim §3 thy weight

t he al cohol, a carboxylic acid having a carbon nunber

of ‘imaldistihlatiorsystenfta prevanboeypldeosationegf hydrogen

the al cohol to prevent condensation of hydrogen iodide

i n tiledidesin| thei distdldmsionheysitem.he wat er content

in adstillation colum is maintained in not nore

than 5% by %ei ghtPrdcess\ aperkeding ofo prlaiei hg weexein the

acid which conprises distilling a m xture contai ning

hydddgéallasiar, syatem hagtdarpier mAMANt @f ot more than

acetic acid and nethyl
10 3% by weight.

3. Aprocess according to claim1l, which comprises
distilling the mixture containing hydrogen iodide, water,
an alcohol having a carbon number of "n”, an alkyl iodide
corresponding to the alcohol, a carboxylic acid having a

15 carbon number of "n+l1l", and an ester of the carboxylic acid
with the alcohol to prevent condensation of hydrogen iodide
in the distillation column, wherein the water content in
a distillation column is maintained in not more than 5%
by weight.

20 4. A process for producing acetic acid which
comprises distilling amixture containing hydrogen iodide,
water, methanol, methyl iodide, acetic acid and methyl
acetate in a water content of not more than 5% by weight
inadistillation column, withdrawing a fraction containing

25 hydrogen iodide from the top of the column, and withdrawing
acetic acid as a side-cut stream by side-cut or a stream

from the bottom of the column.



acetate in a water content of not nore than 5% by

weight in a distillation colum, wthdraw ng a
wonemtoezxie cont ai ni ng hydrogen i odi de fromthe Pop/Jpi005/022713

the columm, and w thdraw ng acetic acid as a side-cut

stream by side-cut or a stregn%%rgmthe bottom of the

colum.5 . A process for produCing acetic acid which

conprises distilling a m xture contai ni ng hydrogen

i odi de, watey, RephaBeks #BFhpkolfdiflg, adeeicCadsidwhich
and nmethyl acetate in a water content of not nore than

5% Rompgr iy s Bis@idi$hild AikeAre YontaindndHyanbgénaodide,
fraction contai ning hydrogen iodide fromthe top of

t he weldtN met@chol ! Y ING iald ,C AP A G idlat Gdthyl
stream by side-cut or a streamfromthe bottom of the

col wsetatd adiice walterc ebaeshitab oflo Dfmbye r igem B%deyde:elght
to not nore than 50 ppmin said acetic acid. 6 .

5pr ociesa ddeddrndiatg onocabhymwneiehdehating alfracbion Contalnlng
wherein the m xture contains hydrogen iodide at a
condgriragerohodfids fxon@he typodntlidedlaming ahdwditpldrawing
7 . A process according to any one of clainms 3 to 5 ,
wheragigtial dcdabtasomestdrponenstseamcheds fdenctheograoytream
consi sting of nethanol, nmethyl acetate and an al kal i

nmet drdmy dhexbdétiom ofitthed weoddimimtto tééude sthe lcunaemtration
colum, and the mixture is distilled while maintaining

t he afahandrogenedoddfienbe mot anatearthsds b peingbt said lkeetic

distillation colum.
10 acid.

6. A process according to any one of claims 1 to
5, wherein the mixture contains hydrogen iodide at a
concentration of 1 to 3000 ppm on the basis of weight.
7. A process according to any one of claims 3 to
15 5, wherein at least one component selected from the group
consisting of methanol, methyl acetate and an alkali metal
hydroxide is introduced into the distillation column, and
themixture isdistilledwhilemaintaining the water content

of not more than 5% by weight in the distillation column.



