- 1 - DESCRI PTION DI STI LLATI ON PROCESS 5 TECHNI CAL FI ELD The present
invention relates to a process (e.g.. a distillation process, and a
production process of acetic acid) useful for inhibiting condensation of
hydrogen iodide in a distillation colum, reducing corrosion of a 10
distillation colum, and decreasing a concentration of hydrogen iodide in a
bottom solution or a side streamsolution of a distillation colum.
BACKGROUND ART 15 In a production of acetic acid, when a solution
containi ng water, hydrogen iodi de,DERSRRETIi de, methyl acetate, acetic
acid, and others is distilled for purification, hydrogen iodide fornms an
azeotrope with water. As a result, hydrogen iodide is condensed in a
distillation 20 colum, thereb is difficult to efficiently renove
hydrogen i odi de even when thebiﬁ?FGPéTFQNdP§9?F$§d Moreover, in the case
where the concentration of hydrogen iodide in a distillation colum is

hi gh, corrosion of the colum body is accelerated. 25 Therefore, in order
to reduce the concentration of hydrogen |od|de in the distillation colum,
it has bken proposed to convertT ﬁéﬂﬁiﬁﬁﬁl e into nmethyl iodide by - 2

feeding (or |ntrodu0|ng) a conponent such as nethanol to
The present invention relates to a process (e.g.,

a distillation process, and a production process of acetic
acid) useful for inhibiting condensation of hydrogen iodide

( in a distillation column, reducing corrosion of a
10 distillation column, and decreasing a concentration of
hydrogeniodideinabottomsolutionoraside streamsolution

of a distillation column.

BACKGROUND ART

15 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, hydrogeniodide forms anazeotropewithwater.

As a result, hydrogen iodide is condensed in a distillation

20 column, thereby it is difficult to efficiently remove
hydrogen iodide even when the mixture is distilled.
Moreover, in the case where the concentraticn of hydrogen
iodide in a distillation column is high, corrosion of the
column body is accelerated.

25 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



a mddle plate of the distillation colum. Japanese Patent Application
Lai d- Open No. 40999/1994 (JP-6-40999A) (Patent Docunent 1) discloses a 5
process for producing acetic acid, which conprises supplying nmethanol and
carbon nonoxide to a carbonylation zone that holds a liquid reaction
conposition consisting of a rhodium catal yst, nethyl iodide, an iodide
salt, water having a C content up to alfout 10% by wei ght, nethyl acetate
having 10 a concentration of at |east 2% by weight, and acetic acid;

i ntroduci ng fé@u!ﬂdgqicﬁ: eRAeldaB188YPaStdbhpbnt Rt i |2 he tha@1 @pd
recycling a liquid conponent fromthe flash zone to the reaction zone and

collecting a mcile prdte OGHE difstan g taRPcdiggt.i on of the flash zone
by using sinple 15 distillation; wherein the vapor fraction fromthe flash

zone i s introduced ijgﬁhﬁégé(#agkhklaﬁéfuldgﬁy%n 2alilagbpedntlo .Streamto be
recycled is renoved fromthe top of the distillation zone, and an acid

stream whi chudwesn A1 9%4 qrap-GeRBAIF (PaSENnithPAcUmOP: PDMEE B JH=0RI Oni ¢ aci d
20 concentration of |ess than 500 ppmis withdrawmn fromthe distillation

zone. The dgstHmdds ﬁbﬁgr@saab&ﬁgacremb_ﬂd,iﬁﬂi@hecaﬁp@ﬂ_ség%@gtmihg renoved
fromthe acetic acid product y passing the acetic acid product through an

| on- exchangene teeidl EHH ArBYA MIISI®S It bedrbbiyidelon AU dagument 25
descri bes that increase of the hydrogen iodi de conponent is inhibited by

i ntroduci ng roXd@hl 1 AfRLOreabt 1B oditibn EBRs OE6ind lodt A AhomNG
(preferably the | ower part of the -
catalyst, methyl iodide, an iodide salt, water having a
( content up to about 10% by weight, methyl acetate having
10 a concentration of at least 2% by weight, and acetic acid;
introducing the ligquid reaction composition into a flash
zZone; and recycling a liquid component from the flash zone
to the reaction zone and collecting an acetic acid product
from a vapor fraction of the f£lash zone by using simple
15 distillation; wherein the vapor fraction from the flash
zone is introduced into the distillation zone, a light 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 1500 ppm and a propionic acid
20 concentration of less than 500 ppm is withdrawn from the
distillation zone. The document also mentions that an
iodide 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
25 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



suppl ying point thereof), converting hydrogen iodide into nethyl iodide,
and renoving the converted matter into the |ight end streamto be recycl ed;

that the process can treat

hydr ogen i odide up to 5000 ppmin the feeding

matter; and 5 that a relatively high concentration of nmethyl acetate in the

distillation zone converts hydrogen ioQiqp into nethyl iodide by applying

the distillation zone at a sufficiently

hi gh pressure to renove nethyl

iodide into the light end streamto be recycled. 10 However, even in these

processes, SkAF1YERPHHintOtnBYdbeyerediei e g PSS gen fod A tiin®dd W th

net hano
Mor eover,

acid product containing water of not nore than 1500 ppm the

or

met hyl acetate, hydrogen iodide cannot be efficiently

renoved.
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hydrogen i odide 1nto nmethyl iodide, 15 because corrosion due to hydrogen
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(JP-52-23016A) (Patent Docunent 2) discloses a process for renoving and
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high pressure to remove methyl iodide into the light end
stream to be recycled.

However, even in these processes, since removal
of hydrogen icdide depends on a reaction with methanol or
methyl acetate, hydrogen iodide cannot be efficiently
removed. Moreover, it is not preferred to increase the
pressure for converting hydrogen iodide intomethyl iodide,
because corrosicn 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 ¢f hydrogen iodide, an
anion-exchange resin is required, and as a result,
processing cost increases.

Japanese Patent Application Laid-Open No.
23016/1977 (JP-52-230162) (Patent Document 2) discloses
a process for removing and collecting an iodine-containing

component and drying acetic acid, which comprises

inity between 20 hydrogen iodide and water. Furthernore, in



- 4 introducing an acetic acid streamcontaining water, nethyl iodide, and
hydrogen iodide into a mddle point of a first distillation zone, renoving
a major portion of nethyl iodide and a part of water fromthe top of the
first distillation 5 zone, renoving a major portion of hydrogen iodide from
the bottomof the first distillation zone, withdrawi ng a stream from
acenter part of the first distillation 4%onhe to introduce the withdrawn
streaminto an upper part of a second distillation zone, introducing a
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the withdrawn stream into an upper part of a second
( distillation zone, introducing a methanol stream into a
10 lower part of theseconddistillation zone, removingastream
containing the residual water and methyl iodide 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 bottom or near the bottomof the second distillation
zone. This document alsc discloses that, in a process for
( recovering acetic acid by distilling a side-cut fraction
from the first distillation column in the second
20 distillationcolumn, it isunnecessary to recycleafraction
containing hydrogen iodide as the side-cut fraction of the
second distillation column to the first distillation column
by introducing methanol into the second distillation column
and chemically removing hydrogen iodide.
25 However, in order to reduce the concentration of
hydrogen iodide, methanol introduced into the second

distillationcolumn is necessary to bereactedwithhydrogen



distillation colum is necessary to be reacted with hydrogen 5 i odide.
Accordingly, it is difficult to efficiently reduce the concentration of
hydrogen iodide with sinple distillation operation. Geat Britain Patent
No. 1350726 specification 5 (Patent Document 3) discloses a purification
process of a nonocarboxylic acid conpopent containing water and al kyl
hal i de and/or hydrogen halide contam nants, which the process conprises
i ntroduci ng a nonocarboxylic acid conponent containing water and al kyl

hal | de and/ og ofXde00cRed D bEldLle, enAT PANE { £b BRIy Ralco! 2

distillation =zone, renoving an overhead fraction containing a mjor

proportion Ofth\éﬁE%hcgﬁgr%gFoﬁl B}gllehgg#ggéno;sg}gaé "1.8n SE1 AR fromthe mddle

portion of the zone ow t e introductfon to elimnate a

maj or proporh&g@ig&algogygﬁggggigﬁ[ide present in the zone, and renoving a
product nonocarboxylic actTd streamfromthe bottom part of the zone, the

product aci d stream bebRg sHbes 2AthALLY: Iy, afsho PARSEOLI ALY faipe of any

al kyl hal i de and hydrogen cont am nants. e docunent descri bes that
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distillation colum ere the [iquid conposition o carboxylitc acid has a
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process comprises introducing a monocarboxylic acid
(W component containing water and alkyl halide and/or hydrogen
10 halide contaminants into the upper half of a distillation
zone, removing an overhead fraction containing a 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 tc eliminate a major proportion of
15 hydrogen halide present in the zone, and removing a product
monocarboxylic acid stream from 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
20 of hydrogen halide peaks in the middle portion of the
distillation column where the liquid composition of
carboxylicacidhas awatercontent fromabout 3 to 8 percents,
and if a side stream is withdrawn from the middle portion
of the distillation column, a monocarboxylic acid in which
25 almost all of hydrogen halide is removed can be obtained.
Furtherxr, the document also discloses that in the case where

a reaction product obtained from a reaction of methanol



Furt her, the document al so discloses that in the case where a reaction
product obtained froma reaction of nmethanol - 6 wth carbon nonoxide is
subjected to a flash distillation, and a fraction separated by the flash
distillation is introduced into the distillation columm, hydrogen iodide
is condensed in a side streamfromthe mddle portion of 5 the distillation
col um and renoved. However, in such h.%rbcess, not only irregular
distillation off of hydrogen iodide froma bottom solution or side stream

cannot -be_avgi gabl - Ree AuRE ke 148LIILERRA B0 o BfaDE A RASITdERP! hydr ogen

hal i de concentration to varra actors u as tenperature, and

pressure) | Bndng Shabiibatiopasieny Btenlspiilie GHAiflatloRcelic acid

soneti nes fl uctuates because contam nation w ogen 1 odi de of an

acetic acid Eﬁ?ﬁ?gﬁgeﬁiu%?grthedggaggﬂ&%ftﬁioﬁi EXlQﬁﬁ‘,"q‘gfhdngy%él?gl%idédi de and

water, there 1s tor e hydrogen io oncentration in
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colum of page 7, an cunent 3: Great Britain Patent No.
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distillation off of hydrogen iodide from a bottom sclution

or side stream cannot be avoidable because of fluctuation
( of the peak position of hydrogen halide concentration due
10 to variable factors (such as temperature, and pressure)
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
15 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-52-230164 (Claims, the lower right
20 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)
25
DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION



25 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SCOLVED BY THE | NVENTION - 7
It is therefore an object of the present invention to provide a process (a
distillation process) for effectively preventing condensation of hydrogen
iodide in a distillation systemand inhibiting corrosionin the 5
distillation system Another object of The present invention is to provide
a process (a distillation process) which ensures to effectively inhibit
contam nation with hyd[ogen i odide of a bottom solution or a side stream
conponent (e.g., an HolgcEreEetery aprobiety amthedpsesren ¥R EdPHm, and
stabilize the quality of the botiom solution or the side stream conponent.
It is still BROPFRYIUD|2RTUFEThelHrdnkl iahich iRFPCRE pf@F de a process (a
distillation process). which ensures 15 to purify_a carboxylic acid such as
acetic acid SFFechiyhty @Eﬁvﬁﬁtmﬁ@qﬁl%ﬁﬁ@ 'ﬂ%hﬁﬂ@EEWBwﬂﬂéi‘? fPent or s of

t he present invention nade 20 intensive studies to achi eve the _ above objects
and finally 2f8ifeltiakicn stysten i i ol sdng CAHRBM AF M ogen

i odi de and water under a condition of a |ow water content realizes

ef fecti v® reftb¥blltAtiRRIr e odi de froma distillation system The

present invention was . i .
Another object of the present invention is to

provide a process (a distillation process) which ensures
to effectively inhibit contamination with hydrogen icdide
( of a 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 preocess (a distillation preocess) which ensures
15 to purify a carboxylic acid such as acetic acid witia 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
jiodide and water under a condition of a low water content
realizes effective removal of hydrogen icdide 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



25 acconpl i shed based on the above findings. That is, the process of the

present invention is a process for distilling a m xture containing hydrogen
- 8 iodide and water, which conprises distilling the m xture having a
wat er content of not nore than 5% by weight (e.g. , not nore than 3% by

weight) in a distillation systemto prgvent condensati on of hydrogen i odide
in the distillation 5 system The proceSs is applicable for various m xtures
cont ai ni ng hydrogen i odide and water, and for exanple, is applicable for a

mxture contabaiag AMEreOEr | Qe CWRbIsesdli St £ODPhgaNE MRl AR bon
nunber of "n", an al kyl iodide corresponding to the a?cohol, a carboxylic

aci d havi ng Ral9ng34 kAR eHUEHSEePf offibt m&FE tRAne5E &y AEibAe ﬁ@.(rjgb.qul ic acid
with the alcohol. Also in this process, the condensafion “of hydrogen iodide

in the col unﬂoﬁamo%f kRBhbbi ey byei ghe)i Lhi 8116 T 46:8 $di& N| ntai ni ng

the water content of not nore than 5% by weight in the distillation colum.
15 The presepioyBNedribrlatd oot HYEFoBeR RRATE {PkneRi AEE] Ik AP I C aci d
whi ch conprises distilling a mxturé cdntaining hydrogen iodide, water,

et hanol s eLoKkohodi fe pASIE ASTAANELABId oz GRAlud il cont en:

of not nore than 5% by weight in a di'stillation colum, wthdraw ng 20 a

fraction c0n&ahehaaihg,dw&fabé@cﬂdaqdégnav\%@@@g (?Tl{@%&oakambiemwe top of

the columm, and w thdraw ng acetic aci as a side-cut stream by side-cut or

a stream (a Bghie@anieledr #RLxtLLE ddi LA LRhE@Fo§bE 1RRAIUN R2¢dy, OF the

col um,

an alcohol having a carbon number of "n", an alkyl iodide
( corresponding to the alcohol, a carboxylic acid having a
10 carbon number of "n+l1", and an ester of the carboxylic acid
with the alcohol. Also in this process, the condensation
of hydrogen iodide 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 icdide, water, methanol, methyl iodide,
( acetic acid and methyl acetate in a water content of not
more than 5% by weight ina distillation column, withdrawing
20 afractioncontaininghydrogen iodide (anoverhead fraction)
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 inadistillationcolumn, withdrawinga fraction

containing hydrogen iodide (an overhead fraction) from the



and a process for producing acetic acid which conprises 25 distilling the
m xture in a water content of not nore than 5% by weight in a distillation
colum, withdrawing a fraction containing hydrogen iodide (an overhead
fraction) fromthe - 9 top of the colum, and withdrawi ng acetic acid as a
side-cut stream by side-cut or a stream (a bottom solution) from the
bottom of the columm to reduce the cofcénfration of hydr ogen i odi de to not
nore than 50 ppmin said acetic acid. 5 In these processes, the m xture nmay
contain hydrqgen,e Eﬂ%‘&&l&ﬂnaaﬁﬁfk?ﬂﬁé@édﬂ[y Qée{ik%&@Qs%Dgl&Q-wﬁ basi s
of wei ght. Mrreé€over, a suitable conponent Having a reactivity to hydrogen
I odi de (for gﬁﬁgghpb |382$4,10 C Nt .S d he 8FaMP
consi sting of net ylyigigbeﬁgﬁeggn ggygﬁﬁaFF ﬁéggFﬁhﬁé?gg}%e? may be
introduced IO 8ot SF Hhdt k87 ukg! YBN t ) iBE ofistilled
. . . b {4 .
whi | e nalntaﬂﬂ%hg tﬁéHMaFéF coﬁ?eHPBOF ngﬁaﬂgﬁeQﬁ?ﬂgﬁhgéﬁggggéggh? in the
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i nvention, distillTation a con I on of specifirc water content

effectivel t preve Hgggﬁ? ' 0 | Qdi | I.siLLLI ation
systen{vghé inthirsﬂ%§?r05| $¥§é§§i'EP?%ﬁF?%ﬁ%ﬂ#ﬁ%éﬁﬁéﬁhﬁ%@*ﬁéééoyeL
since hydrogandioll dt SARAGaIARILCLY HeEBY§Bool HBM bRCHLshhLhat | on
system contam nation w th hydrogen iodi de of a bottom'solufion or a side
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reactivity to hydrogen iodide (for example, at least one

( component selected from the group consisting of methyl
10 acetate and an alkali metal hydroxide) may be introduced

into the distillation column, and 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 tc 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 distillation column can be effectively
inhibited even when hydrogen iodide is a slight amount,
25 as a result the quality of the bottom soluticon or the side
stream component can be stabilized. Therefore, a

carboxylic acid such as acetic acid can be purified at a



I nhi bited even when hydrogen iodide is a slight anount, 25 as a result the
quality of the bottom solution or the side stream conponent can be
stabilized. Therefore, a carboxylic acid such as acetic acid can be
purified at a - 10 high purity by utilizing such a process. Further,

i ntroduction of at |east one conponent §Flected fromthe group consisting
of nethanol, nmethyl acetate and an alk£1 netal hydroxide into a
distillation colum ensures not only 5 further effective renoval of hydrogen

i odi de but ahsgh pRg¥ey 89 AtitheiARDYAENt 8 PLodEsE. Of mifngonponent.
Accordingly the present invention can also reduce energy consunption or the

amount of waghe rEedHsba. o%oagﬂﬁs@mbgﬁbgﬂegf PRAMENES F+ém thd S a graph

showi ng the distribution of the water content and the concentration of

hydrogen i odigduip “coﬁ@fs@ﬂh%@f Rt LRADR! %Iéth‘irlEéégPla%e]and:'aﬁ atkdBi a
magni fi ed graph regarding the water 15 contént in Fig. 1. Fig. 3 is a graph

showi ng a r elathansPi b2 MNEntBe dW@EﬂLlSQi‘éﬁ'Holtﬁrﬂﬁeﬁgﬁféﬁtnr(ﬁtéﬂy of
hydrogen i odi de, and the nunber of plates of the distillation col'um in

Exanpl e 51. 20-PELA LERDESER! PEhEMaOF oFHEy VG| EbhThE BaESEDSoi nvent i on

Is applied to distillation of a m xture containing hydrogen I odi de and
water. This reduction of the amount to be used of the component.

Accordingly the present invention can also reduce energy

consumption or the amount of waste products.

1o BRIEF 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
15 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 distillaticn column in Example
1.
20
DETAILED DESCRIPTION OF THE INVENTION
The present invention is applied to distillation
of a mixture containing hydrogen iocdide and water. This
mixture is not particularly limited to a specific one as
25 long as the mixture substantially contains hydrogen iodide
andwater. Forexample, the mixtﬁre maycontain, inaddition

to hydrogen iodide and water, at least one member selected



m xture is not particularly limted to a specific one as 25 long as the

m xture substantially contains hydrogen iodide andwater. Forexanple, the
m xture may contain, inaddition to hydrogen iodide and water, at |east one
menber selected - 11 fromthe group consisting of an al cohol, an al kyl

I odide, a carboxylic acid or an acid iqhydride t hereof , and an al kyl

ester of a carboxylic acid (e. g. , at “F'east one nenber selected fromthe
group consi sting of an al cohol having a carbon 5 nunber of "n", an al kyl

i odi de corregpgRdig d:vud@odsi8hehg of HRNAPOHNC af! ARV fgh@ear bon
nunber of "n+l" or an acid anhydrlge t hereof, and an ester of the

carboxyl i c agidhryust &&Scﬁb%%hﬁ)apiﬁ@?ﬂy@ﬂ?@é tHb¥EHES dRY ahClde a

reaction mxture 1 I ch I's obtai ned tfrom acarbonyl ati on reacti'on of an

al cohol = havigge o¥d QQPbGH?%fé ale_ftd"('é". g,k £840EBnERRMLdS e L ed hE

m xture whi ch contains a carboxylic acid having a carbon nunber of "n+l" or

an aci d anhygrbflerhbeseghy MnEO¥EIng bFCafll X & Al dng COMUAlMs, at | east

£8
one nmenber sel ected 1% fromtﬁe group consisting of water, an al cohol having

a_carbog nuglighedlof Mhr , & ALKy 168910 HULARHNNG L eldcoriLonol | a

carboxylic acid having a carbon nunber of I™ or "an aci d anhydri de

thereof, and,ap.psbey19k EE?%CﬂEQQ%%LéC%afﬁﬁﬂ X %#frﬁkfﬂ ;$olofg?¢2ny

cases. The reaction mxture 20 nmay obt al ned, exanpl e, by W ng an
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with the alcohol).

( ‘ The typical mixture may include a reaction mixture
10 which is obtained fromacarbonylationreaction of analcohol
having a carbon number of "n" with carbon monoxide, and
the mixture which contains a carboxylic acid having a carbon
number of "n+l1” or an acid anhydride thereof. Moreover,
the mixture usually contains at least one member selected
15 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
20 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 liquid reaction composition comprising
25 a limited amount of water, a carbonylation catalyst (e.g.,

a catalyst composed of a metal of the group VIII of the

Periodic Table of Elements, such as arhodiumcatalyst and/or



or an acid anhydride thereof having a carbon nunber of "n+l" in the
presence of a liquid reaction conposition conprising 25 a |imted anount of
wat er, a carbonylation catalyst (e.g. , a catalyst conposed of a netal of
the group VIIl of the Periodic Table of Elenents, such as a rhodi um
catalyst and/or - 12 an iridiumcatalyst) , an iodide salt soluble in the
liquid reaction conposition [for exanple, a stabilizer, a co-catalyst or
an accel erator, such as an alkali netal iodide

(e.g.,l'ithi ughoth O BRicATa1YH)0dhfa.odds adl Und oOhliEd Jin Bheniatdad i odi de
(e. g. , an alkyl iodide such as nmethyl iodide, ethyl iodide, or propyl

i odi de) and aecgathexYkbfipasif€isht efor(ExdmpldPtaystasel 8ier, and et hyl
propi onate). The water content in the liquid reaction conposition my be,

for exanpl e, cabeltalydtiod difacb¥18RL86%, 68ch@s an aDRHN 1 mb?aQ. i ddatde 10% by
wei ght), preferably about 1 to 10% by weight, and nore preferably about 1 to

5% by wei ght (e2@d , TMna®m WP e OpdtdHsifth PYavee JRhd($aithm o] 0. 1 to

5% by weight) . The carbonylation catalyst may be also used in the form of
a halides(e. ag.alky £6d0dé 48.. g2 ,KHPAIRE1 1884 daNsuElhE e thy11fo@i gaf boxylic
acid salt (e.g., an acetate), a salt of an inorganic acid (e. g. , a

sulfate, a nEEh?leioﬂHia,aoEfﬁﬁl%\ﬁi 8hdided HAB CxrBbxPl LOBRIAXeSBdE . The
preferred nmetal catalyst includes a rhodium catalyst. The proportion of the

carbonyl ati onecat al wethgRyabetrater &xanBtRyiappypisRata)20 5000 ppm -
preferably about 100 to 4000 ppm nore pre?erably about 500 to 2000 ppm
and usual |y about 508hé@ata@&di¥Bnt inthe liquidreaction composition
(" may be, for example, about 0.1 to 14% by weight (e.g., about
10 0.1 to 10% by weight), preferably about 1 to 10% by weight,
and more preferably about 1 to 5% by weight, and may be
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
formof ahalide (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, and aphosphate),
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 (liguid phase). The
content of the iodide salt in the liquid reactioncomposition
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
lodide salt in the liquid reaction conposition nay be, for exanple, 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 wei ght), and nore
preferably about 5 to 15% by weight, ggd _may be about 10 to 20% by wei ght.
- 13 Further, the concentration of théTal kyl iodide nmay be about 1 to 25%
bywei ght (e. g. , about 1 to 20% byweight) , preferably about 2 to 20% by

wei ght (e. 9. Fubrét, IHedcdRIeRYriel §RioE thaRd kA fodi @& Madbby ottt 5 to 16%
by weight (e.g., about 5 5 to 15% by wei ght). The concentration of the

carboxylic atiokssbeiveiBntiR .FROUHDbSIE 1D APbPWeBhEht, prurRieiakl y about
0.5 to 15% by weight, and nore preferably about 0.5 to 6% by weight (e.g.,

about 2 to 64béutVEitaNbhs ERRRAYHDONEXgde hBoRe FuRPLEehby Gdiyhteaction 10
system may be used as a pure gas, or diluted with an inactive

gas(e. g., ni t apgaferdQirdiBradld 6dbAeNs dt@Xideby WRigRY (e . g, R 0as
conmponent contai ni ng carbon nonoxi de obtained fromthe succeedi ng step

(e.g., asdissitdatyPmbyseRght§li StrHd doner@atiBh) oFethdedrsysiiad to the
reaction 15 system The partial pressure of carbon nonoxide in the reaction

system may bgeifioésELAMMAR berk®dut008 1t o3 20Papy W AJISF Allvefdi1yl. 15 to 2.
5 MPa, and nore preferably about 1.15 to 2 MPa (e.g., about 1.18 to 2 Mra)

as an absol ugBouBr @sSWeE 158N des ght V. arf@ el PREeXEEB1FaybbEet WPl ied 20
by sparging froma |lower part of a reactor.
to 6% by welght (e.g., about 2 to 6% by weight).

( Carbon monoxide to be supplied to the reaction

10 system may be used as a pure gas, or diluted with an inactive
gas (e.g., nitrogen, helium, and carbon dioxide). Moreover,
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 0.015to 0.05MPa), andmore preferably



In the carbonyl ation reaction, hydrogen may be supplied to the reaction
system The hydrogen may be supplied to the reaction systemas a m xed gas
together wth carbon nonoxide which is a raw material. The partial 25
pressure of hydrogen in the reaction systemmay be, for exanple, about 0.01
to 0.1 MPa, preferably about 0.014 to 1 .07 MPa (e. g. , about 0.015 to 0.05
MPa), andmore preferably - 14 about O: 2 to 0.04 MPa as an absol ute
pressure. In the carbonylation reaction, the reaction tenperature my be,

for exanple, aBBaHt 0109 t6 ESOL MPRTLS e4rbiysdhotd Pgdsdre220C, and nore
preferably about 5 170 to 210C. Mdreover, the reaction pressure nmay be about

1 to 5 MPa, preferably aoUtadbodyld tordlReadiibDrthd iRy about 2 to
3.5 MPa as an absolute pressure. The reaction may be carried out in the

presence  or +3ReRaeuek ﬁa§%genforﬂéx&hﬁléea§$a&9 B4 VEitasgrcvari ety 10 of

solvents may be used, and a carboxylic acid g. , acetic acid) being a
product is Uﬁ&:‘ékéi‘aﬁi’?'&’ﬂ&@t 14 1 £3sk°en Hh&tﬁéfepﬁf@f% apHdt a
carbonyl ati on reaction contains water, an al cohol (‘e.g., n®€thanol), an

al kyl iogi dey6gr¢£spanei Ngich@ s, am@fi@acléoﬁmepg?ssaféméy badigiie 2

carboxylic acid having a carbon nunber of g., acetic acid) or an
aci d anhydri de.o % ReaeHrdi1thb124Bbh € 12BYSIE iIMIR),, aRfifthoRB B RIraf1y he

carboxylic acid with the alcohol (e.g., nethyl acetate) Further, the
reaction m xgybatcoantai Bs5aMPy- BE O8N CibsdDhite pressure.
The reaction may be carried out in the presence
( or absence of a solvent. As the reaction solvent, avariety
10 of solvents may be used, and a carboxylic acid (e.g., acetic
acid) being a product is usually employed.
The reaction mixture produced by such a
carbonylation reaction centains water, an alcohol (e.g.,
methanol), an alkyl iodide corresponding to the alcohol
15 (e.g., methyl iodide), a carboxylic acid having a carbon
number of "n+l1” (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
20 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.qg., acetaldehyde,
and crotonaldehyde) in many cases.
The present invention may be also applied to such
25 a reaction mixture {(or liquid reaction composition). The
present invention may be also applied to a 1ight component

or fraction in the reaction mixture (or liquid reaction



20 exanpl e, hydrogen iodide, a carboxylic acid having a carbon nunber of
not |less than "n+2" (e.g., propionic acid) or an acid anhydride thereof, an
al dehyde (e.g.. acetal dehyde, and crotonal dehyde) in many cases. The
present invention nay be also applied to such 25 a reaction m xture (or
l'iquid reaction conposition). The pre I nvention may be al so applied to
a light conponent or fraction in ther ctlon m xture (or liquid reaction -
15 conposition) separated by a first distillation (a distillation by a

plate CO'U”“cd%ﬁﬁ%ﬂﬁ%%nqoh%ﬁﬁra%eﬁ|%%h @H%bt'hﬁ%t@ﬂlﬁ@&%ﬁ“(aor others). The
| i ght component "or fraction is richin a |ower-boiling conponent(s) such as

5 water, an giGaal1atdRnablyh pP&'té’ecomrﬁﬁr @?Adk‘éda%b(iu% ane pgse
anhydrlde t hereof, a carboxylic acid ester /or hydrogen iodide. Thus,

t he pfese“t'd¥§¥ﬂlrﬁlﬂdﬁ E%Qﬁﬂh f o oﬁﬁgﬁﬁ?t'Qﬂmﬁﬂﬂgﬂ%rbﬁh%%hbﬁﬂ ot a
carboxylic acid or an acid C anhydri de thereof. That e reaction

m xture (or laQddonlQsl 88ERT PR &Q@Fé%‘lﬂd&r!)idgs d&&i?b@ 'e)ﬁtq%'}t sALRUSL Y

wi t hdrawn from a carbonyl ation reactor, supplle o a flash distillation

zone under aRR’ied :0r aBBRBYE €dak ONHkY] bl BEPH athodd1q A abi@hbrconponent
or fraction (vapor conponent) rich i'h the [ower-boiling conponent, and a

heavy 15 companegal hiihes 6OTRANIAND. bl hrb8xg1 b dhieta Ralddianagagponent ()

such as a rhodiumcatalyst, an iodide salt, and/or a carboxylic acid having

a carbon ”U”Wdl‘ggeﬂ"igdldeTh@ﬂd:ﬂ%hé%’ﬂé@éﬁ@t1ﬁ§e§9@éﬁﬁ%ﬂ$§éﬂa.@f§§cond

distillation
separation and purification of a carboxylic acid or an acid

(" anhydride thereof. That is, thereactionmixture {(orliquid
io reaction composition) is usually continuously withdrawn
from a carbonylation reactor, supplied to a flash
distillation zone under a heated or unheated condition,
separated into a light component or fraction (wvapor
component) rich 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 liguid 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 20 carbonyl ati on
reactor. Anong the flash distillations, in an adiabatic flash distillation
the reaction mxture can be separated into a vapor conponent and a liquid
conponent by depressurization wthout heating, and in an isothermal flash
distillation the reaction m xture can gg separated 25 into a vapor conponent
and a liquid conponent by heating and depressurization. The reaction

m xture may be separated by conbining these flash conditions. Such aflash -

16 dlStl||ahhgﬂlﬁaﬁtESnﬂ%yb@xﬁﬂﬁb&am@mé(ﬁéﬁﬁbﬁﬁaﬁatQm%ﬁﬁﬁﬂﬁﬁhréﬁ about
80 to 200C and a pressure (absolute pressure) of about 50 to 1000 kPa (for

exampl e, about 00yt elA802 P ancP GAhlye ABYOIND R S0RkPas and v e

preferably about 5 100 to 300 kPa. t conponent” soneti nes contains a

slight amouabogl o6 RHOAURPa (@& dt exaﬂ:pabdeauéet sughtas1oaeaimd dehyde, and
a carboxylic acid having a carbon nunber  of "n+2", such as propionic acid)

in addition beetaiablylfdie 12l0cedHoo kiba aamlmdmb%fekasl?adﬁmwl ic acid
or an acid anhydride thereof, the carboxyllc acid ester and hydr ogen

i odi de. Aftenggukpegbongpguch a |ight conponent as a mxture to the second
distillation, a purified carboxylic acid or an acid anhydride thereof can

be obtained . 15 I ncirdgniabhy, compsRetty dsO8801MO8I donEndea eifdwi ently
renoved or distilled off in the present invention, the concentration of
hydrogen i odag8uh®nNokh8 by-product (e.g., an aldehyde such as
acetaldehyde, and a carboxylic acid having a carbon number
( of "n+2", such as propionic acid) in addition to water,
10 the alcohol, the alkyl iodide, the carboxylic acid or an
acid anhydride thereof, the carboxylic acid ester and/or
hydrogen iodide. After subjecting such a light component
as a mixture to the second distillation, a purified
carboxylicacidor anacid anhydride thereof canbe obtained.
15 Incidentally, since hydrogen iodide can be
efficiently removed or distilled off in the present
invention, the concentration of hydrogen iocdide (on the
basis of weight) in the mixture is not particularly limited
to a specific one, and for example, may be selected from
20 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
25 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, nay be selected from20 the range of about 1 to 3000
ppm and may be usually about 10 to 2000 ppm preferably about 20 to 1500
ppm and nore preferably about 30 to 1200 ppm (e.g., about 50 to 1000

ppm). In the step for distilling the pﬁf}gje containing 25 water and

hydr ogen i odi de, when the water content™in the distillation system (or
distillation colum) (in practice, the water content in the liquid phase of

the distillatdytem 16r SNSlWRe® cdtRMALAI tEENESH lof tH RO GRNPTi g he
columm) is high, hydrogen iodide remains and is condensed, as a result,

hydrogen i odihgifapp@kodén ¢bhli Qbarinali dLARE 9% cdMiénsS@Eakid #a8bh vy, accordi ng
to the research about the 5 rel ationship anong the water content, the

concentrati omydfodurdrio@eel edntot( e e¢#eeabhalyoRbmovd .t Ngorwimber of
plates of a plate colum for the distillation sySstem as shown in Fig. 1

and Fig. 2, igpddiridiaatiyl,| alRoredey WoeRnet RRsWakeh GPouRNkhks reduced, the
concentration of hydrogén 10 iodide therein is not sinply increased and

shows a peak raiidtichstAH btonig0tne AteRe WRLBhtGORheNLoAbeAbRHE 180 DY
weight. In the case where the water content in the top of the plate colum

exceeds 5% by, miydtogehnebal gee(ni heomeake rHf iddL, T a3 npgkdCor
concentration is positioned or 15 distributed below the top of the col um

ﬁggdhydr ogen giafidle ofl & pRALENSSTumA £de e dildtatiign i Wtef) hBe ot her
, shown in Fig. 1 and Fig. 2, in the distillate, even when

( the water content is reduced, the concentration of hydrogen

10 iodide therein is not simply increased and shows a peak
with a central focus on the water content of about 5% by
weight. 1In 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 weight, the peak of the hydrogen iodide concentration is positioned or

di stributed above the top 20 of the colum and hydrogen i odi de can be
efficiently renoved fromthe top of the columm. Therefore, in the present
invention, distillation is carried eutl8unrder a condition that the water
content in the distillation system (distillation colum or 25 distillation
zone) (a water content in a liquid phase or a mixture to be introduced into
the distillatFoRoEomakA, thanr 83 by Weighh (Rt dr . cABH0 ik ¥ NeAF RY of the
colum) - 18 is not nore than 5% by weight (e.g., about 0.1 to 4% by

wei ght), prePeidBEy. rﬂﬁeﬂﬂﬁ%ﬂt?hﬁﬂt!%qﬁytgépgﬁ byareightgbeug- - ABOYYY 4% by
wei ght), nore preferably not nmore than 3% by weight (about 0.3 to 3% by
weight) , anf-paf?i4thiey Meighsde Bove Preferabipnatergre thag. 3¥dbut 0.5 to
2% by weight). The distillation with keeping or_ hol ding such a water
content ensHPégntolargukilest 19 Iehpvte bt ¢ RIGRAETLFELAFSN R hg a hi gh
concentration of hydrogen iodide fromthe top of the colum, to effectively
i nhi bit eond8nd3afPoh- ot Py gl L@ -i%di @Pout Ohé 8ps2¥|PButvkaRYLt em (or
distillation colum, distillation zone), and to prevent corrosion in the

di still ati onTBgddshiddatdionvithkeepingLFhplding Fuchawatereprent
Furthernore, since even when variable factors such as pressure fluctuation
act on the dP8BPFRattDATE}SLent Y Femeyeperiddinavon fanchi@nda@ningdi de

concentration
a high concentration of hydrogen iodide from the top of

the column, toeffectively inhibit condensation of hydrogen

10 iodide in the distillation system (or distillation column,
distillation zone), and to prevent corrosion in the
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 ilodide concentration
fluctuates in the overhead zone, the remanence of hydrogen
iodide in the distillation system can be remarkably

( inhibited.

K Incidentally, in the distillation of the

20 above-mentioned reaction mixture (or liguid reaction
composition), particularly the light fraction, acarboxylic
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 systemn,

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 systemcan be remarkably inhibited. Incidentally, in the
distillation of the 20 above-nentioned reaction mxture (or liquid reaction
conposition) , particularly the light fraction, a carboxylic acid (e. g. ,
acetic acid) or an acid anhydride ther (e. g. , acetic anhydride) can be
wi t hdrawn as a bottomsolution from't bottom (col um bottom of the
distillation system 25 or as a side streamfromthe side part of the

distillation cames.eNMRVeisd rs@ivhe®Bda Usildiv 18 aciid¢esty! cagedtaun t he
side part of the distillation systemby side-cut in many - 19 cases. In the

case where a fAld)0xY hh@acael éhl{(fﬁ:gide 8Reke6r (8Ch]), ettt aghfasidyyls i de
thereof (e.g., acetic anhydride), particularly a carboxylic acid (e.qg.,

acetic acid) gartidhalairibed eadebxiecabeya- (BNl ongeeeoBdhtian, 18 fraction 5
(e.g.. acetic acid) fromwhich hydrogen iodide is nostly renoved can be

wi t hdrawn as @ tathee sehsE e hbekelh8ne2bHEA cAiiiOlon Ola APadtfdkle stream
sol uti on obtained by side-cut, and contam nation wi th hydrogen i odide or

others can bqe.%f.f.eable\f%yaé:fﬂa?bff&ﬁ-wr@&hm%_a&w&w idfaiRleat gSmOst 1he

distillation system or distillation colum’is not particularly limted to a

speci fic onerdffiied &én BURRGhdtaw 24 8Ddtton$olhPEoR bR hesOb tihen from
the columm bottomor the fraction (side strean) obtained by side-cut can be
W thdrawn fr gBiitien,bektima( 044t ream solution obtained by side-cut,
and contamination with hydrogen iodide or others can be
( effectively inhibited.
10 The number of plates of the distillation system
or distillation 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)
obtainedbyside-cut canbewithdrawn from the 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 to an equivalent
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



15 bottom of the distillation systemor the distillation colum, or

w thdrawn fromthe range of the first plate from the bottomto the ("m x
2/3) th plate fromthe bottom[e.g. , the first plate fromthe bottomto
the ( "m' x 1/2)th plate fromthe bottom. Incidentally, since the

t heoretical 20 plate nunber of the pLa5% col um corresponds to an equi val ent
theoretical plate nunber of the packed™col um, the nunber of plates in the
pl ate colum can be read as the equivalent plate nunber for the case of

packed col umanaMneaeer Lapedirsthl imhethelficeido®naaanitad ahperedper 25
met hyl iodide, and/or others) fromthe top of the distillation system or

the distill| ahh@bé Qs £ERYr&E1us apatAbedh £ D1 @1 PR UmdY.er Thavthérg a hi gh
water content - - 2 0 and a |ower layer rich in nethyl iodide, and the upper

layer may beadsegnhbee mebthidxabnaths distihlali aRacphiiPielinwhiee case
where acetic acid is distilled and purified while ref |uxing the upper

| ayer, accunibkgtufiingf tiy dppaem 4yt daceuRnda@eds oPRGdrageabyod£d@s r osi on of
the distillation columm body is accelerated. Therefore, In order to

effectively pieceeasNHHPEIBErévg d8rrbkibh o8 ehelaitsd inafatlion ab1least the
| ower layer rich in nmethyl iodide anong the distillate fromthe top of the

col um. Bot hpblg Leveecbtaypatéd ch TharkE o N bededetandet et vpeey | ayer
having a high water content may be utilized for refluxing. The

concentrat i orembveEhPkogeadigaifg, t e i8f ukd¥u3otyt +&P1aR, af OLegyal €,
about 50
the lower layer rich in methyl iodide among the distillate
(”' from the top of the column. Both the lower layer rich in
10 methyl iodide and the upper layer having a highwater content
may be utilized for refluxing. The concentration of methyl
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 operatibn, the amount of the reflux may
15 be equal ormore (e.g., about 1.5 t0o 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.



to 90% by weight, and preferably about 65 to 85% by weight. In such a ref

| ux operation, the anmount of the ref lux may 15 be equal or nore (e.g.,
about 1.5 to 10 tinmes), and preferably not less than twice (e.g., 2to 5
times) relative to an anount of flow of the layer (lower layer) to be
distilled. The water content in the di &iLIation system may be adjusted by
a distillation condition. The distillation 20 condition may be sel ected
dependi ng on the species of a conpound to be separated and purified. For

exanple, in the caspupth@ELtttte afdthr tdhieaipamtitie distingdtapnof the
colum may be about 78 to 120C, preferably 79 to 110C, and nore preferably

80 to 105C. shetpmheeybeddebeated orpIEsited)bPaddtig e habaismpbiene 400 kPa,
preferably about 100 to 350 kPa (e.g., about 150 to 300 kPa), and nore

preferably 1¥6 the %@ ikRation2dysteml havor Rampaker i § ghiEIH dat ildne
distillation system nmaybe decreased or adjusted by addi ng ot her conponent

to the distibfahatedisysd finordheexdmpl, ethempktiufe cadyove difstaqaldac acid or
the like, the mxture may be distilled 5 by introducing at |east one

conponent sebegcliadrbaesihfieat gl &Pt CONS | Sdnphait ned hededd fminhheacet at e
and an al kali netal hydroxide (e.g., lithium hydroxide, potassium

hydr oxi de, ag@logpdtatisilytdmxodme thadl ApRLARLI &t€tptacmd ah dibaali
distillation colum (for exanple, at the bottom part, 10 or between the

bottom part medatlhaydrodi@e (0&.§nt el vegiah yydpegide f opot@é s ni ng or
keepi ng the water content of not
hydroxide, and sodium hydroxide) at an appropriate place
(’ of the distillation column (for example, at the bottompart,
10 or between the bottom part and the middle (or intermediate)
part) for maintaining or keeping the water content of not
more than 5% by weight in the distillation column. Such
a process can remove hydrogen iodide, and decrease the amount
tobe used of the above component(s) such as methanol, methyl
15 acetateand/or thealkalimetal (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 3to l50partsbyweight) 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,



nore than 5% by weight in the distillation colum. Such a process can
renove hydrogen iodide, and decrease the anbunt to be used of the above
conponent (s) such as methanol, nethyl 15 acetate and/or the alkali netal
(e.g.,potassium hydroxide), and in addition, reduce energy consunption or
the amount of waste products. The amount of the above conponent(s) / to be
introduced may be, for exanple, about ],to 200 parts byweight (e. g. ,
about 3 to 150 parts bywei ght) andpreferably 20 about 5 to 100 parts by
wei ght relative to 100 parts by weight of the distillate fromthe top of the
colum. | noddlardaitdihudas sheteh LhivHiath angisyat empurlt ofortve mii kanak
distillation apparatus, for exanple, a plate colum, or a packed columm is
avai |l abl e. Tie giorEskedfwi?ied Reonriesens liyndatrodaciny haecarkitadeout by a
batch system in which a given amount of the mxture is fed to the
di still ati onirstyst e adids i SXatierd sy@steani - bat ch system - 22 or a
continuous systemin which a given anount of the mxture is distilled while
conti nuously i ntroduiclygatphrecesstearegreatdytheiubesthé cahicentspsttiem Such a
process can greatly reduce the concentration 5 of hydrogen iodide in the
bott om sbl uteHhydrogkea Sidiiddesinadia bsotomismiutdon or atel stdasitdeatr eam) . The
concentration of hydrogen iodide in the bottomsolution or the side stream
sol ution (e.splutplon fleed.acatdtcicaacdl stayedrr) us Takl yomednt et Bo lodn 50 ppm
(e.g., about 1 ppb to 10 ppn), not nore 10 than 10 ppm (about 0.001 to 1
ppm, and paiydwoaden [iodigte in the bottom solution or the side stream
solution (e.g., purified acetic acid) may be usually not
(” more than 50 ppm (e.g., about 1 ppb to 10 ppm}, not more
10 than 10 ppm (about 0.001 to 1 ppm), and particularly not
more than 1 ppm (about 0.001 to 0.1 ppm) on the basis 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
( iodide (e.g., methyl iodide), 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.qg.,
methyl iodide), an alkyl ester of a carboxylic acid (e.qg.,
methyvl acetate) ], and the useful component 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)



nore than 1 ppm (about 0.001 to 0.1 ppm) on the basis of weight.
Incidentally, the distillate rich in hydrogen iodide distilled fromthe
colum top of the distillation 15 system (the distillate fromthe top of
t he columm) sonetinmes contains a | ower-boiling conmponent (or |ower-boiling
conmponents) such as an al cohol (e.g.. gsthanol), an al kyl iodide (e.qg.,
met hyl iodide), and/or an al kyl ester a carboxylic acid (e.g., nethyl
acetate). Therefore, such 20 a distillate may be further distilled for

separating | shn 4 braeHORT1oMdin AXFEQQEN deadictPnRiided die Skl component

[e.g., an al cohol (e.g., anol ), an al .g., nmethyl” iodide),

an alkyl estsp 8 RSARMYIL G A0 dbdtnthenydiE! Mg AaIRhiakendad )t he useful

conponent may be circulated 25 to the reaction system Moreover, fromthe

bot tom of thes sitdé el | kAR NoddindioliiEh DO ABo:19QRRARNT havi ng

a higher-boiling conponent (or higher-boiling conponents) - 23 such as a

carboxylic aghiRGu AR ELRIRESr B¥™MEN1 Obr aRticia aﬂhf\{gi}iég%m&(.e- g.,

acet al dehyde, and” crotonal dehyde) is sonetinmes discharged together with a

carboxylg ¢ aghén daMigheA fANANY RulBBheqt ﬁw%%%u@m@fis%p%mrd de

thereof . 5 Such a higher-boiling conponent nmay be further separated by

di stillati onydoq1 L ECOVSIIAN folf FOBVIndd C1bAP 18 £APWBVAMEPEr Of

"n+l" or an acid anhydride thereof as a Pproduct, or for circulati'ng to the

reaction sysjemrdéh IMiRRRAL ARl GABLL ! Yia anhydride thereof as

a product, or for circulating to the reaction system.

10 INDUSTRIAL APPLICABILITY
The present invention is useful for separating
hydrogen iodide froma systemwhere water andhydrogen 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

F ~

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 liquid
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



The present invention is useful for separating hydrogen iodide froma
system where water and hydrogen iodide coexist, e.g., for producing a
purified carboxylic acid by renoving a by-product hydrogen iodide in

production of 15 a carboxylic acid such as acetic acid. EXAMPLES The
foll owi ng exanples are intended to desgribe this invention in further

detail and should by no nmeans 20 be in érﬁreted as defining the scope of the

i nvention. Conparative Exanple 1 A distillation was carried out as foll ows

paliquid gixtss e aCondel fitgo B4va by Wil GEn@fawP Pk tHRAb ER,p1%2t3% by
wei ght of methyl acetate, 1.2% by weight of water and 25 55% by wei ght of

acetic acid, roof f1HYiBg &F hdr egeamh i desiganeentraald 88 5. 19 mpm by
wei ght was fed at a feed rate of 26 kg/h to the bottompart of a plate

col um havi ngn® a bd4 toRl 8b86ticn e withasAwl b0 Watebt N6l @svkd/mom the 9th
plate fromthe top of the colum at a side-cut rate of 15.2 kg/h, and a

bot t om sol ut { e WSe b FEIrewvind! tap’ aketBk BoPomK9/In0 P, RIMEWee Of the
top of the colum: 230 kPa, and the 5 tenperature of the top of the colum:

980) . Ingi depd@hdYatubd®sdind itbhade thea®d i int 9B°Ef . t . LU4HERMRS, Separat ed

into an upper layer and a lower | ayer, and the upper layer was refluxed at
a ref lux ragge diStB1kgtd. e MWl endftdiicos | W@ Tcd1amey wads slipdddderd of f. 10

As a result, the water content in the top plate
into an upper layer and a lower layer, and the upper layer
was refluxed at a reflux rate of 3.3 kg/h. Whole of the
C lower layer was distilled off.

10 As a result, the water content in the top plate
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
liquid 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 co.umn

0



of the colum was 53% by wei ght, 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) fromthe top of the colum. The concentration of
hydrogen 15 iodide in the acetic acid distillate withdrawn fromthe

si de-cut was 3000 ppm Fig. 1 and Fig. show the distribution of the water
content and the concentration of hydrgseﬁ i odide (H concentration) in the
colum. Incidentally, Fig. 2 is a magnified graph regarding the 20 water

content of Fggg %itﬁéeaagﬁoeaf.l A& #1561 Ldad 1 o0 MRS e}dﬂ g@hfwtp&%swel ows: the

liquid mxture used In nparative Exanple 1 was afeed rate of 26

kg/'h to the Bet{QMMH brotnd BbRufn COIAMRPAS HAY PeStohdd Afvufe Yede- cut

b
sol uti on was vvitlﬁdravvn ffrom the 8th plate fromthe top%% the colum at a

side-cut at gpedforlde 0L A0 AefhSt LA RALE | NEpb0R Ay SO U - 2

5 was w thdrawn ow rate of essure 0 e top of

the col um: 248k, +80he BRe!CIMRIPLHE Sifardti®l LAR0%N bBBerAdylE 790

Incidentally, the distillate fromthe top of the colum was separated into

an_UPPEr 5| aY&haSaaDlyr | PAGEr| A a ARtk S AN GON1 S | Rt Lawer and
{net hy

t he upper | ayer I odi de concentration of 7/%Dby weidght) was refl uxed

Cens! s HELUPREE Fafe (BpBnvEcibiice pitaPRtighipe Pighapl veter
weight) was refluxed at a reflux ratio of 2.35.
Asaresult, aplatehaving the highest water content
( was the top plate (water content of 2.8% by weight) of the
10 column, and in the column hydrogen iodide 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.



10 colum, and in the colum hydrogen iodi de was not condensed. The
concentration of hydrogen iodide in the acetic acid distillate w thdrawn
fromthe side-cut was 40 ppm Fig.- 28 shows the distribution of the water
content and the concentration of hydrogen iodide (H concentration) in the
15 colum. - 26 - CLAIMS 1. A process for distilling a m xture containing
hydr ogen i odi de and water, which conprises distilling the mxture having a
wat er content of not nore than 5% by weight in a distillation systemto
prevent condensation of hydrogen oditeis in the distillation system 2. A
process according to claim1l, wherein the distillation systemhas a water
content of not nore than 3% by weight. 3. A process according to claiml,
whi ch conprises distilling the m xture contai ning hydrogen iodide, water,

an al cohpl Ravj a n rL.Qf "n"_ . kyl . i.odi de corr onding to
t he alcohgl,Ea%%ggﬁ%¥§l?ggagﬁéqﬁg&ﬁﬁg épcg%ggﬁ9gnﬁﬁ%g%36?%mh+ ngéﬁﬁ?an

est etodfdé hencambaxyl,i araicitd abthrises ableoholihg phevenixtcordensaingn of
hydrogen iodide in a distillation colum, wherein the water content in the
di st? 1 FAERBNCEBLERR ©°f MathtReHedtiM not RYr @Sils 5% by fefghtlagion

procg copdi ng, Lo.glai WAL ¢h jcomplH s st | ling the mxt
conta %F%ﬁ hygroggn ?o idgbﬁﬁgte??lo%egﬁgnoﬁ?qgﬁﬁ%ﬁ i%éﬁ%égla%%tigggcid and
nmet hyisacelat eom nsastewmt er content of not nore than 5% by weight in a

distillation

2. A process accerding te claim 1, wherein the distillation

system has a water content of not mecre than 3% by weight.

3. A process according to claim 1, which comprises
distilling the mixture containing hydrogen iodide, water, an
alcohol having a carben number of “n”, an alkyl icdide
cerresponding to the alcohol, a carboxylic acid having a carbon
number of "n+1", and an ester of the carboxylic acid with the
alcohol to prevent condensation of hydrogen iodide 1in a
distillation colunmn, wherein the water content in the

distillation column is maintained in not more than 5% by weight.

4. A process according to c¢laim 1, which comprises
distilling the mixture containing hydrogen iodide, water,
methanocl, methyl iodide, acetic acid and methyl acetate in a
water content of not more than 5% by weight in a distillation
column, withdrawing a fraction containing 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.



colum, wi thdrawing a fraction containing hydrogen iodide from the top of
the colum, and w thdrawi ng acetic agid as a side-cut stream by side-cut or
a streamfromthe bottomof the colum. - 27 5. A process according to
claim1l1, which conprises distilling the m xture containing hydrogen i odide,

water, methanol,roeidyl bedbéaingceti acigand) et hyh-acetafediRa water
content of not nore than 5% by weight in a distillation colum, w thdraw ng
a f ddéttidd ieant itk ngmhjdrsgen doodiade ifvgomhydwecgep of othéecol waterand

wi t hdr.aw acet ] ci.d._as,a side-cut _ stream,by side:cut or.a streamfrom
theg%&%t\gg%g‘df ﬁ%%ﬁ¥gl drm doe’ re %Eégt haeClc%n%{elﬁt rné?%%\ﬁl ofacﬁyd_‘rtc‘?gejnni 6di de to
not wike thamcad: pPmMridt sabde ae@hine 5xci By GeiAnpr obess apcaridilng it any one
of clainms 1 to 5 wherein the ni xture contains hydrogen iodide at a
con&EdtFEyi onl Brdnaysnd 3600t Pt ot t Renbadnsngf halueen 7iodlige odesy

BCCOQl Mol &AM, ONEo lunff] BLAE 31 ERaPaw PAST 810r 181 aLeASE Lone apponent

sel ecte rom the group consisting o met hanol ; nethyl "acet ate and an

al kaltiremet &y hytdoxide ©8 ai Btreduceddmtitid heotdi @t i bFathen codhnam,tcand t he

mxture is distilled whi|e nmaintaining the water content of not rr%re t han
50 B ARGiSgHt"G nothedf 62 T H PRt Pon hyBirgARn 1odide to not more than 50

ppm in said acetic 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 cone of claims 3 to 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 cclumn, and the mixture 1is
distilled while maintaining the water content of not more than

5% by weight in the distillaticn column.



