- 1 - DESCRIPTION TI TLE OF THE | NVENTI ON PROCESS FOR PRODUCI NG ACETI C
ACI D 5 TECHNI CAL FI ELD [0001] The present invention relates to a
process for producing acetic acid while efficiently inhibiting an

i ncrease in concentration of hydrogen iqdide in a flash 10 evaporator
(flasher) for distilling a reaction nixtlure froma reactor.
BACKGROUND ART [0002] Various industrial production processes of
acetic 15 acid have been known. A”?ﬁﬂﬁ%ﬁﬂﬂﬁﬁnaan I ndustrially
excel l ent process includes a process I ch conpri ses continuously

all owi ng nethanol to react with carbon nonoxide with the use of a
metal catalyst (such as a rhodiumcatalyst), an ionic iodide (e.qg.,

lithiumiodide), and TITLE OF THE INVENTION

PROCESS FOR PRODUCING ACETIC ACID

TECHNICAL FIELD
[0001] The present invention relates to a process for
producing acetic acid while efficiently inhibiting an
increase in concentration of hydrogen iodide in a flash

10 evaporator (flasher) for distilliing a reaction mixture

from a reactor.

BACKGROUND ART
{00021 Various industrial production processes of acetic
15 acid have been known. Among others, an industrially
excellent process includes a process which comprises
continuously allowing methanol to react with carbon
monoxide with the use of ametal catalyst (such as a rhodium
catalyst), an ionic iodide (e.g., lithium iodide), and
20 methyl iodide in the presence of water to give acetic acid.
Moreover, recently improvement in reaction conditions and
catalysts was investigated, and an industrial process for
producing acetic acid with a highly efficient production
has been developed by addition of a catalyst stabilizer
25 (such as an iodide salt) and the reaction under a low water

content condition compared with the conventional

condition.



20 nethyl iodide in the presence of water to give acetic acid.

Mor eover, recently inprovenent in reaction conditions and catal ysts
was investigated, and an industrial process for producing acetic acid
with a highly efficient production has been devel oped by addition of
a catalyst stabilizer 25(such as an iddﬁhé‘salt) and the reaction
under a | owwater content condition conpared with the conventi onal
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the distillation conditions (e.g., a conposifion ormul ati on)
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i odide is not condensed in the flash evaporator (or the effect of

condensat i on 8agdly acaveal she dduwaviain mi Rt addiddn® i@ Hyshegenceedide
contained in the reaction mxture, there is hydrogen iodide newy

produced in theid0 rdwsil evapalat ahd(ofBerexanphén thedeegeanicedicdeni s
produced by a reaction of methyl iodide with acetic acid due to a
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reaction of lithiumiodide wth acetic acid due to an increase in
l'i thium i odi déh. r¥¥panaeconpahenti2hidaatdion rRgridie ikydr agen.i,odi de
is subjected to a distillation colum for acetic acid separation or
when a resi duectibpgitdonesfadueubat bobi arthdrget iopyeatiee change, and
a temperature change), the corrosion of the flash
evaporator may be precipitated. That is, since the flash
15 distillation is a continuous single distillation, usually
hydrogen iodide is not condensed in the flash evaporatorx
(or the effect of condensation hardly reveals). However,
in addition to hydrogen iodide contained in the reaction
mixture, there is hydrogen iodide newly produced in the
20 flashevaporator (for example, hydrogen iodide is produced
by a reaction of methyl ilodide with acetic acid due to
a lowering of the concentration of methyl acetate orxr
produced by a reaction of lithium iodide with acetic acid
due to an increase in lithium iodide). When a component
25 containing the hydrogen iodide is subjected to a

distillation column for acetic acid separation or when

& residue {(liquid residue or bottom fraction) after



- 3 - separation of the vaporized conponent is recycled to the
reactor, the reaction system may be adversely affected, and
additionally the corrosion of peripheral device(s) may be
precipitated. Therefore, it is preferable that 5 rising of the
concentration of hydrogen iodide in the3frash evaporator be
prevented. Although a technique for inhibiting condensation of
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respect to a mxture applying the process, ocunent di scloses 20
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reaction conposition) or to a light conponent” which iIs separated from
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boi l i ng point conponent (e.g., water, an alcohol, an alkyl iodide, a
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and hydrogen iodide). In Exanples of this docunent, a process
solution (spegid isedd Yal Be¥@F Abhden LOAPOSERHi quedctosely focused on
10 hydrogen iodide in a flash distillation for the reaction
mixture is not known.
[0004] Forexample, Japanese Patent ApplicationLaid-Open
No. 2006~160645 (JP-2006-160645A, Patent Document 1)
discloses a process for distilling a mixture containing
15 hydrogen iodide and water, which comprises distilling the
mixture having a water content of not more than 5% by weight
in a distillation system to prevent condensation of
hydrogen iodide in the distillation system. With respect
to amixture applying the process, the document discloses
20 that the process can be applied to a reaction mixture (or
liguid reaction composition) or to a light component which
is separated from the reaction mixture by a first
distiliation and is rich in a low boiling point component
(e.g., water, an alcohol, an alkyl iodide, a carboxylic
25 acid or an acid anhydride thereof, a carboxylate ester,

and hydrogen iodide). In Examples of this document, a

process solution (specifically, a volatile component



separated by a flash distillation of a reaction mxture) free from an
ionic iodide (such as lithiumiodide) is exam ned for the effect of
the water concentration on the hydrogen iodi de condensation. As
descri bed above, the 5 purpose of Patent Docunent 1 is to condense
hydrogen iodide in distillation, and thé decrease of hydrogen iodide
in a flash evaporator has not been exam ned. [0005] Japanese Patent
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with at | east hydrogen having a hydrogen partial 25 pressure of not
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nonoxi de and then returned to the reactor for recycling. The docunent

di scl oses in (5pSc-4&3a9n| esatdat ddeid8ACl) 01581 HEEOMK by cTiekiseebed
to flash distillation at a bottomliquid tenperature of 120 to 138C
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0. 5% by wei ght of nethyl iodide, 0.2% by weight 5 of nethyl acetate,

and ot hers i scabbahnesho:Hoyeer £ hBWm oS cleroat korhd@iimkendlyst and
hydrogen iodide in the flash distillation.
methyl iodide, the process comprising a step for
continuously conducting the reaction at a watexr
concentration of not more than 10 wt% in the reacticn
15 solution, continuously withdrawing the reaction solution
to introduce an evaporation step in which the pressure
is lower than the reaction condition, and separating a
vaporizing component and a non-vaporizing component
containing rhodium; and in the step, {(a) hydrogen is
20 introduced and the evaporation is conducted in the
condition that the hydrogen partial pressure is at least
not less than 0.1 atmospheres, oxr/and (b) the
non-vaporizing component containing the separated rhodium
is treatedwith at least hydrogen having a hydrogen partial
25 pressure of not less than 0.1 atmospheres and not less

than 0.1 atmospheres of carbon monoxide and then returned

to the reactor for recycling. The document discloses in



RELATED ART DOCUMENTS 10PATENT DOCUMENTS [ 0006] Patent Docunent 1:
JP-2006- 160645A (C ai ns, Paragraph No. [0027], and Exanpl es)

Pat ent Docunent 2: JP-6-40998A (d ai ns and Paragraph No. [0020]) 15
SUMMARY COF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON
[0007] It is therefore an object of the3present invention to provide
a process for producing acetic acid while 20 efficiently i nhibiting
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PROBLEMS to evaporate to half that volume, a condensed solution

containing 0.5% by weight of methyl iodide, 0.2% by weight
5 of methyl acetate, and others is obtained. However, no

consideration is taken in hydrogen iodide in the flash

distillation.

RELATED ART DOCUMENTS
10 PATENT DOCUMENTS
[0006] Patent Document 1: JP-2006-160645A (Claims,
Paragraph No. [0027], and Examples)
Patent Document 2: JP-6-40998A (Claims and
Paragraph No. [00201)
i5
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
{0007] It is therefore an object of the present invention
to provide a process for producing acetic acid while
20 efficiently inhibiting {or preventing) an increase in a
concentration of hydrogen iodide in a flash evaporator.
[0008] It is another cbject of the present invention to
provide a process for producing acetic acid, the process
preventing corrosion of a flash evaporator.
25
MEANS TO SCOLVE THE PROBLEMS

[0009) Rasically, the composition (formulaticn) of the



- 6 - reaction solution (or reaction mxture) theoretically depends
on a reaction tenperature, a pressure in a flash distillation, and
ot hers under an adi abatic condition. Based on the information of the
equilibriumtheory, the 3 inventors of the present invention exam ned
a nmethod for inhibiting an increase i Wydrogen iodide concentration
in a flash evaporator in a flash distillation step of a reaction
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evaporator, and these reactions are conpli cated. erefore, it was
actual Iy difficult Rlne Lolihit {heeRE oAl P14y dioger
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on a sinmple equilibriumtheory. (0010] "The inventors of the present

invention madeniNtensdy & wlpich £8, £ 0 RGhirAwRH be ahave ARieckeARe -
finally found that the increase in concentration of hydrogen iodide

23 in the fl aghaevapemat:ofuts dytiided by CABMNIGOWN deaction of
distillation while adjusting a conposition of a specific conponent in

a residual |iqutHasoupaneny Gl cauadyeat ahysln cobta ifitGubehataich i s
separated froma volatile conponent in flash distillation; that the
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the corrosion of the flash evaporator and further reduces adverse

effects 5 (e.gnd me@hrasi o) deausevdye hy dhegempeaditde «gn:idervhelee,
process to which the volatile conponent or the |iquid catalyst

m xture from the thastomyapdrbdbercas Jed dfam) ieranphebia dirstliy,| ahkdon
colum for subjecting a volatile conponent to a further distillation,
or incidental the combination thereof variously changes the flash
distillationconditions. Inaddition, thereareavariety
15 of reactions involved in the production of hydrogen iodide
in the flash evaporator, and these reactions are
complicated. Therefore, it was actually difficult to
stably inhibit the production of hydrogen iodide and the
increase in hydrogen icdide concentration, while
20 maintaining sufficiently efficient production of acetic
acid, based on a simple equilibrium theory.
[0010] The inventors of the present invention made
intensive studies to achieve the above objects and finally
found that the increase in concentraticnof hyvdrogen iodide
25 in the flash evaporator is inhibited by carrying out a

distillation while adjusting a composition of a specific

component in a residual liquid component (liguid catalyst



10 facilities (or equipnent) thereof (e.g., a heat exchanger such as
a circulating punp, a condenser, or a reboiler); incidental
facilities (or equipnent) for recyclinga liquid catalyst mxture to a
reactor (e.g., a heat exchanger and a circul ating punp) ; and feed
lines for these distillation 15 col unmi dnd i nci dent al facilities]

The present invention was acconplished based on the above findings.

[0011] That i8;xtee Precess 1@f sbkPSrREeachtoh YV eRuILQR 1INEbiPBReat in
process for producing acetic acid, which conprises a reaction step

for ContlnUOU@iQ@E“deMfEhé@&@EIhﬁﬂ&!ﬂ%% KeaGhivibh Eér@ﬁé ﬂ@@@éégg
in the presence of a catal yst systemconprising a netal catalyst

(e.g., a rhodiymFatdersti odidedkon@Ring ra0dide phevEnt sapnal katiosedal
i odi de such as | it hi um i odi de), and nmethyl iodide in a carbonylation

reactor, a flashndistddd avapprstep dners2brie@nteaveds|adfaed 8graces
flasher with a reaction mxture fromthe reactor and separating a

vol atil e conposent, ajodLasto)0aaisidN g yPhedus§eACRId Ll haelhyl e
acetate, and - 8 - methyl iodide by flash distillation to separate

the vol atile soppossentoandiehl tHei dotatalystonpyhehe ak kBastiquid
containing the netal catalyst and the ionic iodide, and an acetic
acid col |l ectiontsleptioixsaeparatbngtAeSEtleam dvepokatbirngsacedi ¢rfaei d
fromthe volatile conponent to collect acetic acid; wherein, in the
flash distillatamplst epditshd flaadhrdibstivhhaf o oredls) econidurtedobadel e
the condition that the concentration of nethyl acetate in the liquid
cat al yst m xtcomeposendt tbesasftihahed. 6%shby lweicgbb, @ (AG@i2kpnthé
concentration of nmethyl acetate in the liquid catalyst m xture may be
not | ess itthanfdeéd byt wesghir eonipaenic¢utlmerenbt(d.gss &hemtledhbyger
wei ght). Moreover, the concentration of water in the |iquid catal yst
m xture nay beunbtaser e ittead at5%chpumwei, gatcolten sencent matebnider) he
15 nmetal catalyst in the liquid catalyst mxture may be not |ess than
300 ppm on thénpasestal fwsiightierutehenyipnentofoemeaatd iomad lagetic
acid in the liquid catalyst m xture nmay be not |ess than 40% by

wei ght . Accofdbagysb nhetpredent Feaehe T of- & -heaihereasghanger and

i nconcentration of hydrogen iodide
a circulating pump); and feed lines for these distillation

15 column and incidental facilities]. The present invention
was accomplished based on the above findings.
[0011] That is, the process of the present invention
includes a process for producing acetic acid, which
comprises a reaction step for continuously allowing

20  methanol to react with carbon monoxide in the presence
of a catalyst system comprising a metal catalyst (e.qg.,
a rhediumcatalyst), an ionic iodide {e.g., analkalimetal
iodide such as lithium iodide), and methyl iodide in a
carbonylation reactor, a flash distillation step for

25 continuously feeding a flasher with a reaction mixture
from the reactor and separating a volatile component at

least containing product acetic acid, methyl acetate, and



20 in the flasher can be inhibited while ensuring sufficiently
efficient production (or reaction rate) of acetic acid. [0013]
Representatively, with respect to the concentrati on of each conponent
inthe liquid catalyst m xture, the concentration of the ionic iodide
maybe not 25 nore than 50% by wei ght, "t Re"concentration of nethyl

i odi de may be not nore than 5% by wei ght, the concentration of acetic
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to 4% by weight, the concentration o cetic acid may about 50 to
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to 5% by weight, and the concentration of water nmay be about 0.8 to
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distillation may be conducted at an absolute pressure of 0.1 to 0.5

MPa whil e maidyaiddinchdhe d ermelatiee < t he thauidzsatal ysiimuisne
(the flash distillation tenperature) at about 100 to 170C. 15[ 0015]

In the process:&f, thge Presentdisventdedent e conaanteat haneof trach
conponent in the flash evaporator nay be adjusted by addi ng each

conponent or EONPONESE ((Hatf @he PSS 16k ©BSH FONBEOAGDta cFit£XaNPhe,
the concentration of nethyl acetate in the liquid catalyst 20 m xture

may be adj ust erqngf@rcexanpd € niadjuis 6@ HotNDéss adsard MaBYLGUdYght .
wei ght) by adding or m xing nethyl acetate and/or a conmponent

produci ngonet hyb1aretrakecdocéhersedchionmiickiydr ecangdterit h@ef Laghid
evapor at or .
catalyst mixture may be not less than 1% by weight (in
particular, not less than 1.5% by weight). Moreover, the
concentration of water in the liguid catalyst mixture may
be not more than 15% by weight. The concentration of the
15 metal catalyst in the liquid catalyst mixture may be not
less than 300 ppm on the basis of weight. Further, the
concentrationof aceticacidinthe liguidcatalystmixture
may benot less than 40% bywelght. Accordingtothepresent
invention, the increaseinconcentrationof hydrogen iodide
20 intheflashercanbe inhibitedwhile ensuringsufficiently
efficient production (or reaction rate) of acetic acid.
[0013] Representatively, with respect tc the
concentration of each component in the liquid catalyst
mixture, the concentration of the ionic iodide may be not
25 more than 50% by weight, the concentration of methyl iodide
nay be not more than 5% by weight, the concentration of

acetic acid may be about 45 to 90% by weight, and the



[ 0016] According to the present invention, the 25 condensation or
production of hydrogen iodide in the flash evaporator can be

i nhibited by adjusting (or controlling) the concentration of nethyl
acetate or others, and then - 10 - the corrosion of the flash
evaporator can be inhibited. [0017] Thug, “t he present invention also

i ncludes a nmethod for inhibiting production or increased

concentratio f .odi i I I G,
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flasher) in a production process of acetic acid, the production
process comprd.g £ BACH] j L opaps! ¥ nald oWt smthanol
to react mﬁt#éﬁggﬁﬁ?ﬂﬁﬁggﬁg%iﬁg%égt %ﬁ%?%%eﬁce of a catalyst éystem
compr i singa gietle GLALYShaidn kA 6ol At dRorandnaRtiyt dedidentn a
carbonyl ation reactor, a flash distillation step for continuously
feeding asf | aghercdrfdARt BUANPTAL Ak niiat B ol beaRkOBe MRS YE & f6 DM J he
reactor and separating a 15 volatile conponent at’|east o

cont ai ni ngpr oduel, ACRIHEC, RRkholBiAW s BLS Blreacaitl BRE Aha § Bdi &g by
flash distillation to separate the volatile conponent and a liquid
catal yst m xtity & Agskegsty£oM Al NHY dohe MRl 163 alfysetppd ddecdoaic
i odide, and an acetic acid collection step for 20 separating a stream

cont ai ni ng aGely GaGbd @M1 ke vel Bl heigREPOALAL the EOhd&EtraCEsnC
acid; wherein, 1n the flash distillation step, the flash distillation

i's conduct ed ¢indescdhemgpneet aioout hat st be seneentieaghen of nethyl
acetate in the liquid catalyst mxture is not less 25 than 0.6% by

wei ght. [0018jod 14t henmehbod, akhe deéerdanttabinontel, hydeogar sihodi de in
the liquid catalyst m xture may for exanpl e be maintai ned
distillation may be conducted at an absolute pressure of
0.1 to 0.5 MPa while maintaining the temperature of the
liguid catalyst mixture (the flash distillation
temperature) at about 100 to 170°C.
15 [0015) In the process of the present invention, the
concentration of sach component in the flash evaporator
may be adjusted by adding each component or component (s)
for producing each component. For example, the
concentration of methyl acetate in the liquid catalyst
20 mixture may be adjusted (for example, adjusted to not less
than 0.6% by weight) by adding or mixing methyl acetate
and/or a component producing methyl acetate tothe reaction
mixture and/or the flash evaporator.
[0016]) According to the present invention, the
25 condensation or production of hydrogen iodide in the flash
evaporator can be inhibited by adjusting (or controlling)

the concentration of methyl acetate or others, and then



at not nore than 1% by weight. [0019] In the process or nethod of the
present invention, the material of the flasher may conprise an all oy
(for exanple, a nickel-based alloy). The present invention 5 achieves
the inhibition of the corrosion, and even a flasher made of such a
relatively corrosive material can preTe% bly be used. [0020]

Thr oughout the description, the total of the proportion(s) of any

conponent (S) €xd $idihd b M SyE 107 é%r%l{l:%goé}%%e%fxa%hirgl%ﬁ{‘tﬁ%d.
0

liquid catal yst mxture) 1s not nore than

proportions O{DGi‘ﬁSaTBuEOWEBE,%eh% $00% by Ve g8t 1 i dh & @ Qo n&EFEEETS
OF THE | NVENTI ON 1 [0021I According to the process of the present
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(or preventing) an increase in concentration of hydrogen iodide in

the flash evappiad@en MURQYEm AGAQHAY (e theipheaephakbaVEdtt Db
the corrosion of the flash 20 evaporator can be inhibited. erefore,

flash distillatioreicamesat fiic entiliyydiel perbared ikt hedh) taurbrgihhe
flash evaporator with a high-quality material having a high

corrosi on-resgss@nce. pHhss peEIEhNgnt® fhespeerendri A¥enihpdbiBing
flash evaporator [further, first and
corrosion of a flasher) in a production process of acetic
acid, the production process comprising a reaction step
for continuously allowing methanol to react with carbon
10 monoxide in the presence of a catalyst system comprising
a metal catalyst, an lonic iodide, and methyl iodide in
a carbonylation reactor, a flash distillation step for
continuously feeding a flasher (flash evaporator) with
a reaction mixture from the reactor and separating a
15 volatilecomponentat leastcontainingproduct aceticacid,
methyl acetate, and methyl icdide by flash distillation
to separate the volatile component and a liquid catalyst
mixture at least containing the metal catalyst and the
ionic ilodide, and an acetic acid collection step for
20 separating a stream containing acetic acid from the
volatile component to collect acetic acid; wherein, in
the flash distilliation step, the flash distillation is
conducted under the condition that the concentration of
nethyl acetate in the liquid catalyst mixture is not less
2> than 0.6% by weight.
[0018] Inthemethod, the concentrationof hydrogen iodide

inthe liquidcatalystmixturemay for examplebemaintained



25 second distillation colums, or incidental facilities (or

equi pnent) thereof (e.g., a condenser)] can be nade of an inexpensive
or lowgrade material, so that the cost - 12 - of the production
process of acetic acid can efficiently be reduced. BRI EF DESCRI PTI ON
OF DRAW NGS 5[ 0022] [Fig. 1] Fig. 1 is¥d diagramfor explaining a
production process (or production apparatus) of acetic acid in

d i_t.h di f i i on. 10DESCRI PTI ON
acoo Sance WA 28 TR of dPG,rgnent nventi on 10DESCR
explained in @ghajl i tht %8&8?8%11 Betc%ddcgﬁ“&"h’é refbh ijm}e%t%ton

emaiic p r aw o]

di agram (a flow sheet, a's trc process ng, of a schena
plant layout gdrawng).sor SXAlA Mg e, 13 Fape pa[]no%eﬁso O{jfor
producti on apparat us Gf acetic acid in accordance W th an erbodi ment

of the preseni,dpvention,; 4,0024] ST%E? ﬂ?c%gf e, Of ﬂ:e!sge'ntl.igh%ﬁgi%&]_v

continuous process (or apparatus) for produci ng acetic acid (

from 5 achievesthe inhibitionof thecorrosion, andevena flasher
made of such arelatively corrosivematerial canpreferably
be used.
[0020] Throughout the description, the total of the
proportion(s) of any component (s} existing in the same

10 mixture system {such as the liquid catalyst mixture) is

not more than 100% by weight; and the proportions of the

all components is 100% by weight in total.

EFFECTS OF THE INVENTION

15 [0021] Accozrding to the process of the present invention,
acetic acid can be produced while efficiently inhibiting
{or preventing) an increase in concentration of hydrogen
iodide in the flash evaporator. Moreover, according to
the present invention, the corrosion of the flash

20 evaporator can be inhibited. Therefore, flash
distillation can efficiently be performed without forming
the flash evaporator with a high-quality material having
a high corrosion-resistance. Thus according to the
present invention, a flash evaporator {further, first and

25 second distillation columns, or incidental facilities {(or
equipment) thereof (e.g., a condenser)] can be made of

an inexpensive or low~grade material, so that the cost



20 a liquid reaction nmedium (or reaction mxture) generated by a
conti nuous carbonyl ati on reaction of nmethanol (MeOH) with carbon
nonoxi de (CO in the presence of a catal yst systemconprising a

rhodi um catalyst as a netal catalyst and a co-catalyst [lithium

i odide as an ionic iodide (or 25 ioditel%att) and nmethyl iodide], as
wel | as acetic acid, nethyl acetate, and a finite amunt of water.
[0025] The pr ec%% %9 dBEQ?Hﬁ%?QCQQQ%@%‘é t'ﬁﬁ%ﬁ SE3n crficiedrly
react or (rea i on s £ carrying ou g aboveé- nenti oned

car bonyl at i ogoé of nmet hanol ; a flasher or evaporator (flash
evapor at or) or separ ating a vol at| | e conponent or an acetic acid
stream (a lower 5 boiling point fraction) at |east containing product
acetic acid, methyl acetate, and nethyl iodide, and a liquid catalyst

m xture (a | o vol atil e C QR RRE Nk <Rk 13 THEN &Y Qﬁg gpoi nt fraction)

mai nly containing a catal yst conponent (a hi gher 0| I ng poi nt
conponent } (€;@p22] a[ﬂ;@gr hedi um gatal yst, andaLiLhi gL @Qbﬁslniﬁg%a

|ICIUId reaction nedi um a reaction mxture or a reaction sol UtIOI’])

whi ch is introduced: {50mibe58a¢torolobiheOVIR Bpheedchinesdd,and;c
contains acetic acid generated by the reaction; a first distillation

colum (spliti€fdcoh Uﬂ@&oz?d&%eS@P@h%h”@m%éd@faeﬁ%”@‘f' BﬂeaErlagéﬁE
part of a lower boiling point fraction containing a |ower boiling

poi nt conponettvé®: gon. Nethyl iodide, nethyl acetate, and

acet al dehyde) out of the volatile conponent introduced fromthe
flasher 2 through a feed Iine 15 as an overhead froma columm top

t hereof 20 and withdrawing a stream containing acetic acid (an acetic

acid strean) as a side streppsbORIsvUeNcor; cEBoec@pATdI still ation
colum 4 for renoving at |east part of a |ower boiling point fraction

contai ning a f09eR] baklreigafaicnt, coRPEIeeras inveamardead IfIr e a
colum top thereof out 25 of the acetic acid streamintroduced from
the first disexplained icoHema il vhrbugdtea-dresd thiiee 23 cbyi reisde €y,
separating at |east part of a higher boiling point conponent
1 is a diagram (a flow sheet, a schematic process drawing,
or a schematic plant layout drawing) for explaining a
15 production process (or production apparatus) of acetic
acid in accordance with an embodiment of the present
invention.
[0024] The embodiment of Fig. 1 shows a continuous process
(or apparatus) for producing acetic acid (CH3COOH) from
20 a liguid reaction medium {or reaction mixture) generated
by a continuous carbonylation reaction of methanol (MeCH)
with carbon monoxide {CO) in the presence of a catalyst
system comprising a rhodium catalyst as a metal catalyst
and a co-catalyst [lithium iodide as an ionic iodide (or
25 iodide salt) and methyl iodidel, as well as acetic acid,

methyl acetate, and a finite amount of water.

[0025] The process (or production apparatus) comprises



- 14 - (higherboilingpoint inmpurities) (containing, e. g. , water and
propionic acid) froma bottomof the colum, and obtaining an acetic
acid streamthrough a feed line 29 as a side stream by side cut.

5[ 0026] Mbreover, this process is provided with a condenser or a heat
exchanger for condenS|ng a conponent‘féﬁ3rhrough each |ine.
Specifically, the reactor 1 is equipped with a condenser 5 for

condensi ng a conde sabl onent _i.n an f vapor dISC arged
t hrough a dlschargg %ﬁégﬁﬂfaﬁ%%j% effﬁi ?%ﬁ eé%é?lngqé liquid

conponent conggs e”g“o &e&oﬁq@&?léﬁtt&tpgaé@f nCEf mv%i?t?%n@l a

di scharge |ine disC arging aseous conpone

non- condensed; Ca%@ te%%é%ﬁf'}%@%%%r éggég% @JEB?%GrPM]aeimq%'d

flasher 2 is eqU|ppe exch cool

tal yst t t t
g?sghgfge? ?réjo;nﬁlgaoglb%?t%é}n@oéfr{ﬁé c%n i< r oug mdéésr@?lar {%Yl ne
18; a recycl g,ding 9.1 ¢ f&%%dri’)gﬁ%ﬁ%as't%ﬁt&fﬁfﬁ%%‘ro%&lﬁ tic

cool ed by the heat exchanger to the reactor h exchanger

7 for condensihg a n%}%ﬁ;%%@aﬁémp&{’&%eﬁﬂypaiédQé%t hgnéi’oéaiiﬁﬁid

conmponent (or vol'atile ph di scharged as” an overhead from't

flasher 2 and.d#drpduced. {Fough ]?ovﬂ-e@@lé%{@e @&up&u&ﬁ@%@%i%@r 16

for dischargi ng a ‘gaseous conponent, which is a non-condensabl e
conponent 25 jdy tey hestn ’@Xﬁf'é@g%n%m@m}_? ESEYELRIhENE ddrA00st

recycling a liquid (or liquefied) conponent containing acetic acid
condensed by ddigpdieait exghan@ieér b 01iRE pEaEE Okodponentdd 1e.qg., a
10 rhodiumcatalystandlithiumiodide) froma liquidreaction
medium {or & reactionmixture or areaction solution) which
is introduced from the reactor 1 through a feed line 14
and contains acetic acid generated by the reaction; a first
distillation column (splitter column} 3 for separating
15 orremoving at least part of a lower boiling point fraction
containing a lower boiling point component {(e.g., methyl

iodide, methyl acetate, and acetaldehvyde) out of the
volatile component introduced from the flasher 2 through
a feed line 15 as an overhead from a column top thereof
20 andwithdrawing a stream containing acetic acid (an acetic

acid stream) as a side stream by side cut; a second
distillation column 4 for removing at least part cof a lower
boiling peint fraction containing a lower boiling point
component as an overhead from a column top thereof out

25 of the acetic acid stream introduced from the first
distillation column 3 through a feed line 23 by side cut,

separatingat least part of a higherboilingpoint component



[0028] Furthernore, the first distillation colum 3 is equipped with
a condenser 8 for condensing a condensabl e conponent in the | ower
boiling point fraction or overhead di scharged through a discharge
line 20; a recycle line 5 22 for recycling a liquid conmponent
condensed by the condenser 8 to the reddor 1; a recycle line 22a for
recycling (or refluxing) part of the liquid conponent condensed by

t he condenser, 8 to the. first dist.l]lat.i.on co : i schar i.ne
21 for dischéP&%%f%P%ﬁé%%%goiﬁ%égl%ﬁﬁﬁﬁ?§%$€€ﬁt$%ngn b%igéhggﬁ%g | e
conmponent in ondenser 8;. an i r_di i a hi gher
boi l i ng poi nt tr fgﬁc}rbgnc%ﬁ“ng tafFelC?)i r s]?m%ll%tel? %ﬁa‘%r?o%gc%?%?réncg ]ﬂ%}lbl Y

recycling th%l{*‘}]agﬂﬁnq%ﬁ%* | 0L 208 N £ 4 %Céy%ééﬂntﬁqfﬂggrg?cf@éd Line 29

I nci dental ly, conmponent recyc tot first

distiIIationégggr@@é%ig%fggﬁig§wsi&glég%ng inthe first distillation

colum 3. | Nbreover, the second distillation colum 4 is

equi pped wi t hy @ CONARNSELy Or | %rhi%gé‘%é'ééélgsgs)%%}?@@cﬁ aCHREM 1 1

t he | ower boiﬁlng poi nt fraction over head 20 di scharged through a

di scharge |ing 25 & Lee¥ehedd BEr 26 dnd @86y 8! dhdind ebhuxi AGlg 1R
| i qui d conponent or |ower boiling point fraction condensed by the

condenser 9 to dihe sseeondpdicstrildzathontgel Bincdor a dissehai ggehiweh
(recycle line) 26 for separating part or all of the liquid conponent

25 or |ower boidddigeaints faACHLRcendeNsedoldehBantandsnsshe At f 1OM
the line 27 and recycling the separated conponent or fraction to the

reactor 1; angh @dfge 28aper)feedti@rged ¥hrondges Sepsiatgd linet he;
condenser 9 to a scrubber 10 through a line 13. [0030] This process

shown i n1Bi g.a tebytt Bari OTPFoseS @y SCIMihen gl dstinpiiein tsyshasndd
for recovering the gaseous 5 conponents (or non-condensed conponents)
or others di sighaitgedohdemsddie scoadans ekaztdrhe; heall £x¥iBahgeye7iiaad
t he condenser 8 and abandoni ng the conponents and/or recycling the
conmponents tolshécreactcnargyayem esgoust hempeaenar, #Thich is a
Incidentally, a line for recycling the
non-condensed component in the condenser 5.
[0027] Further, the flasher 2 is equipped with a heat
15 exchanger 6 forcoolingaliguidcatalystmixture (or botton
fraction) separated by the flasher 2 and discharged from
the bottom of the flasher 2 through a discharge line 18;
a recycle line 19 for recycling the liguid catalyst mixture
cooled by the heat exchanger 6 to the reactor 1; a heat
20 exchanger 7 for condensing a condensable component in part
of the volatile component (or volatile phase) discharged
as an overhead from the fiasher 2 and introduced through
a feed line 15a; a discharge line 16 for discharging a
gaseous component, which is a non-condensable component
25 inthe heat exchanger 7; and a recycle line 17 for recycling

a liguid (or liquefied) component containing acetic acid

condensed by the heat exchanger 7 to the reactor 1.



10 gaseous conponent or others fromthe scrubber system 10 to the
reaction system(e.g., the reactor 1) is omtted in Fig. 1. [0031]
Hereinafter, the process shown in Fig. 1 wll be explained in nore
detail. 15[0032] Methanol as a |liquid conponent and carbon nonoxi de
as a gaseous reactant may be continuGuéﬁy”fed to the reactor 1 at a
predeterm ned rate, and a catalyst mxture (a liquid catalyst

T Xture) contahakng Rusafionyl At e, calaly sl xSl Cahalyets i

syst em conpri'si'ng-a main catal yst conponent (€.g., a

cat al yst) ﬁg%q%éﬁgé@a&§£¥55 é&ﬁ%ﬁfséf1€h%891éQgﬁgﬁifﬁﬁkénﬁbm@eﬂé%%lgﬁ)]

and wat er ont I nuously to the reactor reover,
fraction(s) I L Oyl =Nl : J A
por nt. racti SalEySngy o T gher CBor T Ty borat 25 Fratt! ont ) TTathe

succeedi N9 SIHR(HL LRI -th GH ANV rtarddh@ ifdd o and SGRNE 1
distillation colunﬁg%S and 4%'tﬁé heéi éf%ﬂaﬁger 7, and the scrdﬁf@r

system 10§ Mgy #30 recybh imd& N8t g GRG0 cdnd iy pypsikle the

reactor 1, a |iquid-phase reaction systemcontaining the reactant and

the hi gher boidifagdeel if COMMANGaSUSh 8BS 4 heedpded tal@l Y84 for
conponent (e.g., a rhodiuntatalyst) andthe ionic 5 iodide (e.qg.,

lithium i odi de)oyd iy ey |ﬂé¥1iu4mr\(/jg)t o apPr i as e $YS$t @fponent
conpri sing carbon nonoxi de, by-products by the reaction (hydrogen,

net hane, car hemhdinddda)y @ conpoid zed dowale boiddM@RaiiMlation
conponent (e.g., nethyl iodide, acetic acid as a product, and nethyl

10 acetate), @ndién G3r bordylkahkzeaer eagki on of Aredhannd r P1 g eedsa satsles
stirring by a stirrer or other nmeans. [0033] The inner pressure of

the reactor kdmhdhentt,eadiicn iy es e, caddrguDnodepatt | Bh the
pressure, hydrogen partial pressure, nethane partial pressure, and
ni trogen condenser 8; and a line 24 for discharging a higher boiling
point fraction in the first distillation column 3 and
recycling the higher boiling point fraction to the reactor
1. Incidentally, the liguid component recycled to the
15 first distillation column 3 is used for refluxing in the
first distillation column 3.
[0029] Moreover, the second distillation column 4 is
equipped with a2 condenser 9 for condensing a condensable
component in the lower boiling point fraction oxr overhead
20 discharged through a discharge line 25; a recycle line
27 for recycling (or refluxing) a liquid component ox lower
boiling point fracition condensed by the condenser 2 to
the seconddistillationcolumn 4; adischarge iine (recycle
line) 26 for separating part or all of the liquid component
25 or lower boiling point fraction condensed by the condenser

9 from the line 27 and recycling the separated component

or fraction to the reactor 1; and a line 28 for feeding



15 partial pressure) may be maintained at a constant pressure by

wi t hdrawi ng a vapor fromthe columm top and introducing the w thdrawn
vapor into the condenser 5. The wi thdrawn vapor is cooled by the
condenser 5 to give a liquid conmponent (containing acetic acid,

met hyl acetate, nethyl iodide, 20 acetal@ehyde, water, and ot hers)
and a gaseous conponent (containing carbon nonoxi de, hydrogen, and

ot hers). The I &.d i QUi i I t r 1,
and the resula'[ ?%3 égé seoAu%g%égp%ﬁgﬁtg%?v%g}sst% %gggi%dfd%bg’c J;?ae‘%%f%&%l’he
scrubber system; d if necessary, 25 recycled to the reactor 1.
In particular, fhe reaction systemis an exotherm c reaction system

that accompanimssdieat gencrats o sl BAY feiof, §NELOUABE! Limpts beats

generated - 18 - in the reactor may be re y cooling part of

the reaction digatpidansf %%E‘]?Qbéi%éﬂ@n R@aEL L QR SRIT QN he J& yapor

with the condenser 5. [0 To the reactor 1, 1If necessary,” hydrogen

may be 5 fed ddin@diisitd 0(dNCEOISEohden §aL b YhbEnaGEEYI LY orMRESOVeET,
since the reaction syst emis an exothermc reaction syst em t hat

acconpani es headcrgenedatf am tHe £636L08=1 FRYLIRE 100 PPech W ddy a7,
heat -renovabl e (or heat-renpving) or cooling unit (e.g., a jacket)

for control | ifigs anecashienst@ Bepe A nillf itdentahbyneassdesg/sdped
| ater, the process of Fig. 1 is equipped with a heat exchanger 7 for

renovi ng heatrdd&pm pagteid compbadhts coOMpRaensads pomthgstdashe. .,
evaporator 2. Thus even when the reactor is not equipped with the

heat - r enovabl gh®rr€naldnguni Tndidenteats yv}5 acannberbenpyedcl i h§03nd
Conmponents contained in the reaction mxture (crude reaction

sol uti on}0gengs st @k i dorighendreaci Orotharmy fiveel woe acetibbeacCkdstem 10
hydr ogen i odide, a | ower boiling point conmponent or |ower boiling
poi nt i npuri tye hehve ngeaacthicird isytem (e.g., the reactor 1} is omitted
in Fig. 1.
[0031] Hereinafter, the process shown in Fig. 1 will be
explained in more detail.
15 [0032] Methanol as a ligquid component and carbon monoxide
as agaseous reactant may be continuously fed to the reactor
1l at a predetermined rate, and a catalyst mixture (a liguid
catalyst mixture)} containing a carbonylation catalyst
system [a catalyst system comprising a main catalyst
20 component (e.g., a rhodium catalyst) and a co-catalyst
(e.g., lithium iodide and methyl iodide}] and water may
be continuously fed to the reactor 1. Moreover,
fraction(s) (e.g., inthe formof liquid) containing lower
boiling point fraction(s) and/or higher boiling point
25 fraction(s) fromthe succeeding step(s) (e.g., the flasher

2, the first and second distillation columns 3 and 4, the

heat exchanger 7, and the scrubber system 10) may also



20 point |ower than that of acetic acid (e.g., nethyl iodide as a
co-catal yst, nethyl acetate as a reaction product of acetic acid with
nmet hanol , and acet al dehyde, crotonal dehyde, 2-ethyl crotonal dehyde,
and a higher iodide (such as hexyl iodide or decyl iodide) as 25

by- products), and a higher boiling pdiﬂﬂ conponent or

hi gher boi | i ngpoi nt inpurity having aboilingpoint higher than that of

acetic acid g meialCaual ysb epmpanentyla sndfus chodiumeatal vet.

and lithiumiodide as a co-catalyst), propionic aci

0036] | nor deyitpTei hehi
[ ] Inor %ﬁiﬁy?&é’%@%%%i&?&f érs g?nﬁ%xﬂgidglﬂkgﬂﬁﬂrﬂj tﬁ%@@&@@énﬁ%@

as the netal c t conponent reaction m xture,

reaction nixtyye h(in'he(]farHonir{é"?dﬁ?@té&ﬁb LAUr &) cn Sa§0<{\ft]ée oY

withdrawn fromthe Teactor 1 and introduced or fed into

(evaporator) tdiydheohbaabst (@. @ ,VOLALLL BmGUTRARAM) 9% 4 R nkOMA!: ¢
boiling point fraction (mainly containing acetic 10 acid which is a

product apd alsd dindd ipns @sc i e acdd Qe SOl v e e Bl r AGETA & a
nmet hyl iodide, water, hydrogen i odi de, and others) is evaporated by

flash distil laddngih Sepaystdn acdmitd 5 6t @h Msén Motk £497 a hi gher
boiling point fraction (mainly containing a netal catalyst 15

conponent, e.lgg-p>dltad WY catal ysdcotddit hirpad oghde, meadieh 1t hegsobdn om
the reaction mxture. Incidentally, in the liquid catalyst m xture,

the netal catdilossideonponent vapbdizedaddivkioPeiTOAPOREHS dEIRIEMY
W t hout evaporation (e.g., acetic acid, nethyl iodide, water, and
nmet hyl {e.g., methyl iodide, acetic acid as a product, and methyl
i0 acetate), andacarbonylationreactionofmethanol proceeds
under stirring by a stirrer or other means.
[0033] The inner pressure of the reactor 1 (e.g., reaction
pressure, carbon moncoxide partial pressure, hydrogen
partial pressure, methane partial pressure, and nitrogen
15 partial pressure) may be maintained at a constant pressure
by withdrawing a vapor from the column top and introducing
the withdrawn vapor into the condensexr 5. The withdrawn
vapor is cooledby the condenser 5togivealiquid component
(containing acetic acid, methyl acetate, methyl iodide,
20 acetaldehyde, water, and others) and a gaseous component
(containing carbon monoxide, hydrogen, and others). The
resulting liguid component is recycled teo the reactor 1,
and the resulting gaseous component (waste gas) is
discharged tc the scrubber system 10, and if necessary,
25 recycled to the reactor 1. In particular, the reaction

system is an exothermic reaction system that accompanies

heat generation, and part of the quantity of heat generated



20 acetate) are also contained. [0037] Inside of the flasher 2, the
flash distillation is carried out so that at |east nethyl acetate in
the liquid catalyst m xture may be nmaintai ned at a predeterm ned
concentration (e.g., not |less than 0.6% by weight). The 25 fl ash
distillation under the condition prevent®% the concentration of
hydrogen iodide in the flash evaporator fron1rising. Thus the

e o P denblash @uaney AkWengy 200s ool eé%_lgogg SO e

I nci dental ly, e concentration o aceta

adj ust ed by Imewa}eﬁé}eﬁe@%&tﬁgy%am LA i LNep LEAGtd o

m xture and allow ng the reaction o acetic a
proceed predopmnantly, pihers. |f necessary the concentration of
nmet hyl acetate nmay be a justed by feeding nethyl acetate and/or a

conponent for(ijQPCTBgtHEtP¥éc@8Ft§te ffﬂé$gééﬂg§e’ g§£§€%€|%$§?%%

di met hyl ether) to the flash evaporafor 2

figure, aSMJfé@@n%&déﬁﬂ&ﬂnh?éaée%%%ééﬁgiﬁ%ﬁcbét@@?%#qeqﬁﬂéover,

necessary, the concentration of nmethyl acetate in the

evapor at or casiradSenkeragi st ed Y i X Bg é@&@z}{ém@f@%ta%t%%/ .ﬁ%s@em

conponent produci ng nmethyl acetate through the line 30 wt
reaction mxtwdetfacgf@mﬁ@i@s&qﬁ@édk?eﬁé{&)@ﬁ% Tﬂ@e't@é‘&@ofai%érﬁtbe

m xture is continuously discharge romthe bottom of the colu

di scharged |iggitbsedabysh &M usarersmyvabieciby Reateeysbedntp Lbe
reactor 1. In the enbodi mrent shown in the figure, the discharged

li quid catal ystoxg urrei t g cheat,- Bejmyiest: )ZCEchO@Io@l(%)rollfllH@eahﬁe@éctlon
exchanger 6 and then recycled to the reactor
10 temperature. Incidentaliy, as descrlbed later, the
process of Fig. 1 is equipped with a heat exchanger 7 for
removing heat from part of a volatile component from the
flash evaporator 2. Thus even when the reactor is not
equipped with the heat-removable or cooling unit, the heat
15 can be removed.
[0035] Components contained in the reaction mixture
(crude reaction solution) generated in the reactor 1 may
include aceticacid, hydrogen icdide, a lowerboilingpoint
component or lower boiling point impurity having a boiling
20 point lower than that of acetic acid (e.gq., methyl iodide
as a co-catalyst, methyl acetate as a reaction product
of acetic acid with methanol, and acetaldehyde,
crotonaldehyde, Z2-ethylcrotonaldehyde, and a higher
iodide (such as hexyl iodide or decyl iodide) as
25 by-products), and a higher boiling point component or
higherboilingpoint impurity havingaboilingpoint higher

than that of acetic acid [a metal catalyst component (a



9] On the other hand, the volatile conponent or |ower boiling
Lg?ﬁt]fraction (acetic acid stream) is wthdrawn fromthe cquEn top
or upper part of the flasher 2 and 25 fed or introduced into the
first distillation colum 3, and part of the volatile conponent is
i ntroduced into the heat exchanger 7 tolBe-condensed. The vol atile
conponent - 21 - cooled by the heat exchanger 7 produces a liquid

Hi ' i et hanol., hyl i odi de, nethyl
acerate uater oroRleaCety s A IR doER 45t fere) CaraL L)
gaseous conpopeshibeoBt aERiiNg;Kar hop.ponoxi de, 5 hydrogen, and

others). The resulting liquid conponent is recycled to the reactor 1

The resulti 000gapeaus LAPEIRALntYANLS AA8) 8 pfid L0, Lhe sor ubber

[ Bt
system 10, and if necessary, carbon no de I's obt™ (
puri fi cat | on ebmphecgasenus sanpenaR A cuk L Buridication 10 ther gof
by PSA (pressure swi ng adsorption) method, and recycle 0

ar . . . . he
ctor 15 Theedowesnbeikt@fe POLRE LERELIOQR hS W thdrgwn fromLhe
;ngher to introduce into the heat exchanger, aﬁ% paé? of %ﬁe

i on heatréaansdermedebrom t bechgeehions$9! YLt LYt BE LI agh
LSSS?I?Q cgglzdaby the 15 %ea?]exc%anger. Agcgrglngﬁ§, the ﬁ%a? an

efficiently bEeaeﬂmNeﬁ.aﬂ&U§mt§b@§§e&h6r39$8?§H£89tH%SEiLEHE.On
colum or condenser can be downsi zed (or mniaturized) evenh Tor a

| ar ge-si zed plawiporgetic aci drcamebeinsaduced Wi b 2 hi gh-ority,and
a high yield in a resource-saving and

oralowerboilingpointfracticn(mainlycontainingacetic

10  acid which is a product and also functions as a reaction
solvent, methyl acetate, methyl iodide, water, hydrogen
iodide, and others) is evaporated by flash distillation
to separate a liquid catalyst mixture or a higher boiling
point fraction {mainly containing a metal.catalyst

15 component, e.q., a rhodium catalyst, lithium iodide, and
others) from the reaction mixture. Incidentally, in the
liquid catalyst mixture, the metal catalyst component,
andjjladdition,componentsremainingwithoutevaporation
(e.g., acetic acid, methyl iodide, water, and methyl

20 acetate) are also contained.
[G037] Inside of the flasher 2, the flash distillation
iscarriedcnﬁ:sothatatleastmethylacetateintheliquid
catalyst mixture may be maintained at a predetermined
concentration (e.g., not less than 0.6% by weight). The

25 flash distillation under the condition prevents the
concentration of hydrogen iodide in the flash evaporator

from rising. Thus the corrosion of the flash evaporator




20 energy-saving equi pnent. Further, the heat can be renoved w t hout
installing an external circulation cooling unit in the reactor, which
| eads to the prevention of carbon nonoxide | oss and the i nprovenent
of the reaction efficiency or the cost reduction of equipnent.

25[ 0040] Incidentally, by meking (keepihg)-the inner tenperature
and/ or pressure of the flasher 2 | ower than those of the reactor 1,
further generation of by-products - 22 - or deterioration of the
catal ytic acttVi%aF R hegamithadked. Ipoddentra lynethereenegrErat henon
colum 3, usua%ly, the |lower boiling point fraction (or overhead)
cont ai ni ng t he* Br5Wera 42t 2 hEapdicn cEanpoa&R 2divat afMhinaeeaying
i odi de, netha?ol, net@¥l acetate, acetal dehyde, water, and others )

i s separated FrofYNEY TR O Uppere PR TO bt hBe dRAFM. AnBiFEd 0 B Re
condenser 8, g a.hig@ﬁ% boiILng point fraction containing the

hi gher boiIiriagi1 D HtY cufpohBREEEOR O gRetnghPe, "1t BF8BiENAELdCTS,
an entrained |l yst, _and lithjumiodide). is separated fromthe
botton1or%Iowé$$€%%$ R¥S %@l%ﬁPtﬁﬁftﬂ?ﬁuaﬁhﬁrﬁott%ﬁnm??ﬁﬁ%ﬁxﬁndﬁhe
recycled to t or.1. The higher boilin oint. fraction (first
hi gher boi | i nﬁg%%?eﬁfé ?’?[Ja%? ioﬁfjiep%gﬂtaéﬁe étten%gﬁi Ghar I PPy peratng
conponent, 1 I e_l r boilin 0] N _conponent whi ch
renai ns mﬁthgﬁ%égggp%?a ?%%,agﬁzgfcaa%?%?gﬁga o%%5r££°§%?fn%fm?hgyl
hi gher boilin i f ' i.schar.ged 1 hrough t [ 24 may be
recycled to t%:e@%{]aésh(ef?ﬁggkggggah %&%\%Oizfél,&lgf‘mﬁg&is%q‘fr)Atﬁ e
stream (acetig; agj eam ru a ic.acid strean -mainly
cont ai ni ng acet?% g?%%gls W§%H§}aaﬁ‘%3§n%&%8%%ﬁ%§g 8&5???I5?98ﬁe’ a

g?;???l2E?gns%%$%§gﬁieﬂQﬂ{foiﬁthEaifﬁé?gy%ggpfé%fﬁé§? Sﬁ?gggessary,

the concentrationofmethyl acetate inthe flashevaporator
can also be adjusted by mixing methyl acetate and/or a
component producing methyl acetate through the line 30
with the reaction mixture from the reactor 1.

i5 (0038] The liquid catalyst mixture is continuously
discharged from the bottom of the column. The discharged
liquid catalyst mixture may directly be recycled to the
reactor 1. In the embodiment shown in the figure, the
discharged liquid catalyst mixture is heat—-removed

20 (cooled) in the heat exchanger 6 and then recycled to the
reactor 1.
[{0039] ©On the other hand, the volatile component or lower
boiling point fraction {(acetic acid stream) is withdrawn
from the column top or upper part of the flasher 2 and

25 fed or introduced inte the first distillation column 3,

and part of the volatile component is introduced into the

heat exchanger 7 to be condensed. The volatile component



0 04 2 The |lower boiling point fraction (overhead or first 25
overhead or first lower boiling point fraction) withdrawmn fromthe
top or upper part of the first distillation colum 3 contains acetic
acid and others, and is fed to the - 23 - condenser 8. The | ower

boi ling point fraction withdrawn fromtdle first distillation colum 3
can be condensed by the condenser 8 to cool part of the reaction heat

f df | boi |, 5
fraction ¢ hr SUGH By Ee@%p%?%‘i%"eﬁnf ?3?58%8%%@8? léabéhg‘i?fﬁ??@%%t
f h t b t
boi 11'ng pot nt TPAG Y SCEsmdeneed (it el Bt @e DRI E
i nl y_cont ai i, car Qg@e@og%gl%ng%g %en d i, 300 &L oy ¢

conponent ntai ni ng met nefhy acet’i ¢ ac

acet al dehyde 7 eagtéggf%ughgo SHONE ?6‘&9951‘%1@&(2EBQ%BSSdmbHonﬁe,

condenser 8 i SCr er sy necessar

recyC! ed. Coﬁr"g%)ne ' %%dséféﬂg%g. | n Fre:gguﬁ_ Qﬁ 0_'[1(%&2 cﬁ%%h\g%g%m) 5

The |i qui Separ at ed con recyc

to the first péi}éj[é@{;b heCOL Jm, 34t hr ?egﬁﬁt#hgﬁa?s%l%us component

I nci dental |y, I qui d conponent nay e a uni ution or a

separat ed sol wid o (595 exanpLe, 3 1HO- phaaense! uLooy Systemy For

exanple, for the I|qU|d conponent contalning a pr eternlne anount

20 of water, pdecddamd corponenbnBRyqbe; sepgrat gdqyi REenbwe phases
conposed of an aqueous phase (aqueous |ayer or water phase) and an

oi |y phase (op@aFtchayseh oqrt@é gaBkeuRNas®ondhere Jie ﬁ@f‘ﬁ?ﬂéa@b@ﬁe
contains acetic acid, acetal dehyde, and others, and the oily phase

cont ai ns 1get hM"}e.t@@ifdl@yaPQAZSrpﬁégﬁﬁﬁe Mpi gQVeas oL Peiohl YmbhRSE, MRy be
recycled to the reactor 1 and/or the first distillation colum 3, and
the aqueous phasgclsaterwsei-dBybe Tieeyeled Hoa itihe geact eFactidd -
is withdrawn from the flasher to introduce into the heat
exchanger, and part of the reaction heat transferred from
the reaction solution to the flash vapor is cooled by the
15 heat exchanger. Accordingly, the heat can efficiently be
removed. Thus, since the succeeding distillation column
or condenser can be downsized (or miniaturized) even for
a large-sized plant, acetic acid can be produced with a
high purity and a high yield in a resource-saving and
20 energy-savingeguipment. FPFurther, the heat canbe removed
without installing an external circulation cooling unit
in the reactor, which leads to the prevention of carbon
monoxide loss and the improvement of the reaction
efficiency or the cost reduction of equipment.
25 (0040} Incidentally, by making (keeping) the inner
temperature and/or pressure of the flasher 2 lower than

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



1 and/or the first distillation colum 3. [0043] In the acetic acid
stream which is obtained by side cut fromthe first distillation
colum 3 and is fed to the second distillation colum 4, a | ower
boiling point 5 conponent (e.g., water)

remai ni ngi nt heaceticacidstreamis furth&? separated in the second
distillation colum 4, and an acetic acid streamhaving a higherpurity

fied t d, st hd de, st In th
Second di sti | PRGN CLP LM G &) oer CBbr 1Y RaC oot R A0y I FARLPEN

containing the oi | i ng point conponent is fed fromthe top or
upper part of™ ??éb%éﬁ%hn to the condenser 9, and a side stream

d id d | | b
necessary. tnbPERL! Bofferfs B5F i TP o sTthniSa - o =Balfxg tne'
overhead or 15,5e£qnd \Lawerobat!dng. polnt Lractl oo iaghanged f rr

the top or upper part e~ caol recyc e he “sec
distillatigon ¢9

Separat od a5 ) ohe e qﬁﬁ’g%@?éﬁﬁﬁ%ﬁﬁeﬁ%@&% @%ﬁ%&wﬂfdef
distillation go HQHO% §hg§ %gﬁé%ér@%gkg |n??§t%gte@ gﬂ§j££ﬁ§£5

distillation colum separate

distillation glstgghrﬂaééﬁ A LhEat o0, h@gaﬁgg%'a{f A B8y and

boiling point fraction (a secon poi nt ction) such

as a higher b@éel:l't@t@@'égnc@%ngntarfcﬁagrygfkfgﬁﬂb_?ﬂf.ﬁ%%‘a and§§?£@¥099

di scharged from the bottom or |ower part e co

necessary, rra&oﬁeaiﬁwglt%@ﬁ %ﬁ&%fﬁgﬁ%oh@cdﬁe\e&%@@étg@d Qutepf

the system (not shown) 0044 e | ower boiling point

fractionywt hﬁf@iﬂ@oﬁi@@éﬂbﬁ éeen%aqeeercé)e&iyeé L8 58N iodide)
distillation colum 4 contains nmethyl iodide, nethyl acetate, water,

acet al dehyde, i ansk 94 Ref S Ash it eRdeBRed rbYol e M}Q@B%éc&ufﬁhen
the | ower boiling point fraction condensed in the condenser 9 may be

recycled to tberéegst 8rbdtthtoudhe the didie-2§ Qled ey ehedrkactbe 1.
second distillation colum 4 through the line 27. Mreover, the gas

Sﬁpalr ated i n rhe itdgaenssesiPimpypdiend etkdax ddre mrrus&berigﬂa@rt heeughq
the tine point fraction) containsthehigherboilingpoint component,
15 as well as the lower boiling point component which remains
without evaporation, acetic acid, and others. Part of the
higher boiling point fraction discharged through the line
24 may be recycled to the flasher 2 through a line 24a,
if necessary. A side stream (acetic acid stream or crude
20 acetic acid stream) mainly containing acetic acid is
withdrawn from the first distillation column 3 by side
cut and is fed or introduced into the second distilliation
column 4,
[0G42] The lowerboilingpoint fraction (overheador first
25 overhead or first lower boiling point fraction) withdrawn

from the top or upper part of the first distillation column

3 centains acetic acid and cothers, and is fed to the



10 13. Further, for the liquid conponent containing a predeterm ned
amount of water, in the same manner as in the first distillation
colum, the liquid conponent may be separated into an aqueous phase
and an oily phase, and these phases nay be recycled. The | ower
boiling point 15 fraction w thdrawn f+r@® the second distillation
colum 4 is condensed by the condenser 9 to cool part of the reaction
heat transferre fronlthe reactlon solutlon to the | ower b0|I|ng

poi nt fractiGW §gh® the ??égﬁ“VéBBE LhPehPe kBt corrienst Wg.thegoious)
(Reaction st ﬁ) t|on step (carbonyl ation_ reaction
step) , met h:fpé’lm FE‘%E*BBF PR HHOR SYIHHonERPdRS i PRI FRESehce
of the catal yst system dentaII fresh nethanol may be fed to

t he rewﬂion¥if ?93%55%9Q90§%a¥58 F§2Cote Fﬁﬁﬁ&a%%mﬁaﬁﬁa
derivative thereof .w thdr awn fro varlo ) stlllatl S be
recycl ed andr}feé)(r:f1 8% &% alcciri osr?r?s o q: SJ’FHEQ

ZZitele?r Z?%lr“ i B R tafl a%?aafésltwﬁc ta'oﬁﬂcieinﬁ%dt .aiSn
el s L E&FaEFeaﬁe@étaw% Redaren i arply ety ﬁa&”“
catalyst, and.apd réeq.l é'mt%aet %%ék)b %Q%rqg&%)rf rdt bglfl nsky ©

si npl e subst ance or use ng a

conpl ex netahxpgbgg} ge?y L o %@énqemgﬁnﬂg c@n@%%f §$<iasép%

brom de, and 10an |o Fat (e n-ace

of an i nor gani& AGidd (%eﬂje é%l;{d"ﬂ heé-d) téz?t% uﬁ%“ﬂlfﬁione e @

conpl ex, and ot hers. tal cat al'ysts’ ma

conbi natign. cHhe RHAMRS UL &l o Latdl mtﬂﬂh%%m Ca[}%% s{% Caaél%l yst

and an iridium 15 catal yst (particularly,
acetaldehyde and others. The gaseous component separated

in the condenser 8 is fed to the scrubber system 10, and
if necessary, recycled to the reaction system {e.g., the
reactor 1) {(not shown). The liquid component separated
15 inthe condenser 8 may be recycled to the first distillation
column 3 through the line 22a. Incidentally, the ligquid
component may be auniformsolution or a separated solution
{for example, a two-phase solution) system. For example,
for the liquid component containing a predetermined amount
20 of water, the liquid component may be separated into two
phases composed of an aqueous phase {aqueous layer or water
phase) and an oily phase (organic layer or organic phase),
where the aquecusphasecontainsaceticacid, acetaldehyde,
and others, and the oily phase contains methyl iodide and
25 others. Moreover, the oily phase may be recycled to the
reactor 1 and/oxr the first distillation column 3, and the

aqueous phase (water phase) may be recycled to the reactor



[0047] Moreover, it is preferred to use the netal catalyst in the
formdi ssolvable in a reaction solution. Incidentally, since rhodium
usual ly exists as a conplex in the reaction solution, the formof the
rhodi um catal yst 20 is not particularly limted to a specific one as
| ong as the catal yst can change into-aZonrplex in the reaction
solution, and may be used in various fornms. As such a rhodi um

tal yst, h di I Rhl1 3, [Rhl2(C0)4] ,
and [ Rn( C0) 21" %Jn'q“or Sod o s razéf‘a”" e3é3€“no?r the | tke 1o
articul arl d Nbreo er, .the cata e stablllzed in
Itohe Iregtcti o% @r 4&ﬁ oﬁn BV ﬁ‘&?‘f?‘-’%ﬁ%ﬁi 3tﬁ%?lf‘ g(og Jdi%e

catal yer 1o, F5r TEATS aﬂi"‘a‘i%q%%%&"e””a“"ﬁq rw&sassr%f'to

catal yst is anp

bpm mor e pr & eras%%%ndﬁéﬁts%@&a%” %slﬁrﬁ{ ﬁ%"%%f}‘“ﬁ@?%ﬁ Rt

300 2000

phasteoi nOI he ref(ot or . ' %Og %g%rﬂer%rg frgﬂﬁtt:@ra?% ”ggggfjl c{arte&m 0
1

s used.  The Todi e saﬁy %G.P? ek %fd'er T3 A %o&eﬁi%nﬁh

catal yst and 4 nibLh, 219 J £268 5008 %ﬁﬁi!;ﬂ%{? 10,3 ch O AL Ao

‘o 0

content. The | de sa 'S no par peci

one as far a§uknglfgg @?éémPngHE %ﬁgw?or 2% e?s%@e%GF r?ghalon

solution. 15 The |od| nay i nc a neta i de

[for exanpleeé%dﬁaEﬁléﬂ¥hﬁ§%fﬁﬁﬁb5¥hﬁm @IKglioﬁQE O%Pg%§|od|de and

lithiumiodide, sodiumiodide, potassium/’ odide,

cesi um i odi dedya @ A %%h't'&%n%@{gt Brheet et %1@%Agep31ntb85ﬁ{tla&gé'f’ﬂ: ZLS

i odi de, magnesi um i odi de, 20 and cal ciumiodide), or an iodide of

group 3B net aﬂe@fr@mb%e%@@xcuaﬁ@é Bake.dF th@%%rdnol% %e%@émlnum

iodide) ] , an organic halide for exanple, an organic iodide such
as a phosphorg umnsjalats@&ea@tr@@lmd@&@cmg&f&p@w@a&r@dweh {8 et

salt wth tributyl phosphi ne and

acid is distilled by side cut. If necessary, the lower
boiling point fraction (overhead or second overhead or

15  second lower boiling point fraction) discharged from the
top or upper part of the column may be recycled to the
second distillation column 4 and/or the reaction system
1. Water may be separated as a lower boiling point
component in the second distillation column 4, or may be

20  mainly separated in the first distillation column 3 and
further separated in the second distillation column 4 for
purification. Incidentally, a higher boiling point
fraction (a second higher boiling point fraction) such
as a higher boiling point component (e.g., propionic acid)

25 may be discharged from the bottom or lower part of the
column, and if necessary, may be recycled to the reactor

1 or may be wasted out of the system (not shown).



25 tri phenyl phosphine) or an anmoni um salt of an iodide (an amoni um
iodide) (e.g., asalt of tertiary am ne, apyridine conpound, an

i m dazol e conmpound, an imde conpound, or - 28 - the like with an

i odide), a brom de corresponding to the iodide, and a chloride
corresponding to the iodide]. Incidentad3y; the alkali netal iodide

(e.g., lithiumiodide) also functions as a stabilizer for the 5
car bonyl ati on y ( a rhodiumcatalyst). These iodide_salts
may be used a“gﬁgﬁérfﬁﬁ g%g Fn%?%gﬁ?gﬁa%%%%t%%%% %%%i%&f@éﬁ??f e

The-reactor (ITaue riaceror Revture) EBPESiehd BLENTTLEPaat orotht "

t he reactor I qui rea Xt'ure), concen

ionic iodide js Ogégiﬁﬁﬁﬂgéﬁ%%aPQ&Edértﬁe@%%%bégﬁﬁ%ggf{%gﬁggerab'y

about 2 to 22@§%y wel nore prefera % by

out 2. to 2 el _pref erapty [ 3to 2l
Moo " ODA e YT Q0RS Rl U fla A A AL YRl dfnddoer
rSUeh s, i by

15 an al kyl i®di e , i odl b qdi
et hyl i odigde,@'or q%regqul?eilo%i%?éégg%?i%%agﬁy met hyl ~ 1 odi dée‘\:,’l(Jj ?g fite

utilized. Thusoidendcee ef-at 8k g@xﬁe@@aa&@ e 'l%aa%ttcr.v_etlh%r%ﬁghdﬁqe

Since the reaction is pronoted at higher concentrations o

accel erator, amZGeepnanGalilay %@y%a@ageeeﬁdcemgemg&';Leﬂ E8Mumn 4
suitably be selected in consideration of the recovery of the

accel erator, theowiantnsiiaeobia stePebPEr Cificdlpld R bR econergd
accelerator to the reactor, the anmount of energy necessary for the

recovery or Cedgdki@dd OB mahbOtRer so e bR rilt®Cagld o EISLE® 1178
concentration of the alkyl iodide (particularlynethyl iodide) is, for

exarrﬁlt e, labout3 1l trm2Behy et giHe JrQier abypabouwt Soh0x 20%dYa
e ent predetermined amount of water, in the same manner as in
the first distillation column, the liquid component may
be separated into an aqueous phase and an oily phase, and
these phases may be recycled. The lower boiling point
15 fraction withdrawn from the second distillation column
4 is condensedby the condenser 9 tocool part of the reaction
heat transferred from the reaction solution to the lower
boiling point fraction through the flash vapor with the
condenser 9.
20 [0045] (Reaction step)

Inthe reaction step {carbonylation reaction step),
methanol is carbonylated with carbon monoxide in the
presence of the catalyst system. Incidentally, fresh
methanol may be fed to the reaction system directly or

25 indirectly, or methanol and/or a derivative therecf
withdrawn from various distillation steps may be recycled

and fed to the reaction system.



- 29 - and nore preferably about 6 to 16% by weight (e. g. , about 12
to 15% by weight) in the whole liquid phase in the reactor . [0052]
The reaction is a continuous reaction, and the reaction solution nmay
usually contain nethyl acetate. The 5 proportion of nmethyl acetate
may be about 0.1 to 30% by wei ght, prefayably about 0.3 to 20% by

wei ght, and nore preferably about 0.5 to 10% by weight (e.g. , about
0.5 to 6% by weight) in whole reaction solution._ [0053] The carbon
nmonoxi de to b[équ%d t B¢ e radatt § ey shest Bay10sHay l Becoredlag a mRied
gas or may be used as a gas diluted with an inactive gas (e.g. ,

ni trogen, helSahRtY¥aETd ed&rbdinid ol laepnd AbpEsPE L aéRFausEéampgass of
conponent (s),.containing carbon npnoxi de obtained fromthe succeedi ng
step (s) may %?%E?QP@ Ly SEHRAY SBELPER 3L e t P NeArbGiR 5 Y St
nonoxi de partjal pressure in the reactor. may for exanple be about 2
to 30 at nbsphet é’?%”&ﬁeﬁ’e@aﬁﬁﬁaalbdiﬁt%X%yl@%W%r@? J0E]° | n

th b | at i i on, hydr s f d t b
e ca boby 4G LoAELOD, DuienR s o g (oL Seferaed), by o
50, he T SapLLe SYSL a0 T U pRen TRy B o oo B s g
Mo , th be fed t h ti t b I
o cover, SV SheSen T 0 [0 SRS SATSD sYStempY Lesyclino
th h in t i Lstillati .
cuners), NaUKEd i Uhe 0EESadl 9, UL ShLIL2Y! B0eatER AR ey

gaseous conpangRfy{3)i ge, TRE N IRIGR BartLaly 15,887 2 bromide, and

10 an iodide), a carboxylate (e.g., an acetate), a salt of
an inorganic acid (e.g., a sulfate, a nitrate, and a
phosphate), a complex, and others. These metal catalysts
may be used alone or in combination. The preferred metal
catalyst includes a rhodium catalyst and an iridium

15 catalyst (particularly, a rhodium catalyst).
(00471 Moreover, it is preferred to use the metal catalyst
in the form dissolvable in a reaction solution.
Incidentally, since rhodium usually exists as a complex
in the reaction solution, the form of the rhodium catalyst

20 is not particularly limited to a specific¢ one as long as
the catalyst can change into a complex in the reaction
solution, and may be used in various forms. BAs such a
rhodium catalyst, a rhodium iodide complex [for example,
RhI3, [RhI2(CO}4] , and [Rh(CO)2I2] i, a rhodium carbonyl

25 complex, orthelikeisparticularlypreferred. Moreover,
the catalyst may be stabilized in the reaction solution

by addition of a halide salt (e.g., an iodide salt) and/or



pressure in the reaction systemmy for exanple be about 0.5 to 200
kPa, preferably about 1 to 150 kPa, and nore preferably about 5 to
100 kPa (e.g., about 10 to 50 kPa) in terns of absolute pressure.

5[ 0055] The carbon nonoxi de partial pressure or hydrogen partial
pressure in the reaction systenlnaybé'éH]USted, for exanple, by
suitably adjusting the amount of the carbon nonoxi de and hydrogen fed
and/or recyclgd 4,0 the reaction system the anmount of raw substances
(e.g., nethanol) fed 10 to the reaction system the reaction

tenperature, img]ea@zagoeoﬁesﬁéyéeioangfOﬁﬂ@@rﬁetéﬂoéaﬁ&ai@?% hes, fo
carbonyl ation reaction, the reaction tenperature may be,” for exanpl e,

about 150 t o0 25061 & efes@d! ¥o aboWod®%dp E30Gnansh i & pref gnabl v

about 15 180 to 220C. Moreover, the reaction pressure (total reactor

pressure) nayche,sdnd ﬁi‘@ﬁ%&h&@iﬁaé@eﬁﬂ 40, 2t IPSPhEr 8Sout 005y 1t Jhe

reaction may be carried out in the presence or absence of a sol vent.

The react 6on s@lyefim) smdpé 2P FErAbed $90@t SPECI £6C3008 BSm) 0RHqAS
the reactivity, or the separation or purification efficiency does not

decrease, anth@rvasiBiyLPfaisOlvents fRY2HE0 UsSH. (& Ng USUBbo£ASESe to
acetic acid as a product may be practically utilized as a solvent.

25[ 0058] The TaoTesddptioncieé wabes LDghhe prRAcki OR SHSt e8ntLSoROt
limted to a specific one, and may be a | ow concentration. The
concentration[®@i4 At BE thet Be-tea6liy88 or Ble-accelerator contained
in the catalyst system, an ionic iodide (an iodide salt)
10 is used. The iodide salt is added in order to stabilize
the rhodium catalyst and inhibit side reactions,
particularly, in a low water content. The iodide salt is
not particularly limited to a specific one as far as the
iodide salt producesan iodide ioninthe reactionsolution.
15 The iodide salt may include, for example, a metal halide
[for example, ametal iodide such as an alkali metal iodide
{e.g., lithium iodide, sodium iodide, potassium iodide,
rubidium iodide, and cesium iodide), an alkaline earth
metal iodide (e.g., beryllium iodide, magnesium iodide,
20  and calcium iodide), or an lodide of the group 3B metal
of the Periodic Table (e.g., boron iodide and aluminum
icdide) ], anorganichalide [for example, anorganic iodide
such as a phosphonium salt of an iodide (a phosphonium
iodide) (e.g., a salt with tributylphosphine and
25 triphenylphosphine) or an ammonium salt of an iodide (an
ammoniumiodide) {(e.g., asaltof tertiaryamine, apyridine

compound, an imidazole compound, an imide compound, or



systemis, for exanple, not nore than 15% by weight (e.g., about 0.1
to 12% by weight), preferably not nore than 10% by wei ght (e.g.,
about 0.1 to 6% by weight), and nore preferably about 0.1 to 5% by
wei ght and may usually be 5 about 1 to 15% by weight (e.g., about 2
to 10% by weight) in the whole |iquid- @¥ase of the reaction system
The solubility of carbon nonoxide in the solution fed to the flasher

is d d i t ot t whi | t

Speci 11 od- contbntekel BhCnr R At doRen Eomehsﬁa?#%‘aﬁ'a%?%aw S de
[t (lithi de) th ) elo

of Car bon MoMSE e e BT 1S UORETE I LT Yo S frgridd ) | 08

carbonyl atio uctl an of a etlc a acco i ed by
producti on 1? (:f%%gekltegtlépo%qhe pro Ucet acetl c(ﬁé% d%t%h‘e?ﬁgﬂ um

t hyl t t { f t

(aggl t?/ongfleyaiacejtd aﬁlrsd)g pr op| ‘o cé acél eca%sdfg%l :a(r:?(% %S?CI Inotnhe
t t

i bi ed by %&%ﬂ?ﬁdﬁeﬁggﬁ%@e 5% T éo@c%i‘?%ﬁ%fi%’tﬁém hesis

the succeedi % Al 65k fa fiad pedis d{lajlaotd Ong%ugs%bigg P nmwdﬁg

t he reaction conditions, exanpl e, reducing t proportion

co-cat al yst %ﬁoa}gd@'mtg Ogh%q riq/ namogéﬁro a5t J{aéhlum

pressure. Mreover e generatlon o ro en e reaction
system may be feprassed (or. ¢Hhiby T ed by adj usting the concentration
of water. [0061] The space tinme yield (production rate or formation

- 32 - rate) gfoddie PRI €6LI ¥Ea8€6L ?lﬁgh%' 9?5%15%391&5«:9 2ysten

maybe, for exanple, about 5 nol/L preferabf:y about 8

mol / Lh t 9040 dBHdddyr BnchAmyse ta@eisﬁﬁélyo@ﬁwtlslo £aRl ékgmga;@e%dbout
nol / Lh. 5 [0062] The vapor conponent withdrawn fromthe top of the

reactor for theduspope 9Eifhe, Psesssr S LB of thheokegetpri fie,
others is preferably cool ed with a condenser, a heat exchanger or

ot her means tand QER¥@REAdra41¢ hgoﬁeaactb@mﬁ@ﬁueﬂg%tl $n heherahhe d
that the cool ed vapor
phase (or liquid reaction mixture) in the reactor.
[0051) As the accelerator contained in the catalyst system,
15 an alkyl iodide (e.g., a Ci—galkyl iodide such as methyl
iodide, ethyl iodide, or propyl iodide), particularly
methyl iodide, is utilized. Thus the accelerator may
contain at least methyl iocdide. Since the reaction is
promoted at higher concentrations of the accelerator, an
20 economically advantageous concentration can suitably be
selected in consideration of the recovery of the
accelerator, the plant size of a step for circulating the
recovered accelerator to the reactor, the amount of energy
necessary for the recovery or circulation, and others.
25 In the reaction system, the concentration of the alkyl

iodide (particularlymethyl iodide) is, for example, about

1 to 25% by weight, preferably about 5 to 20% by weight,



10 conponent be separated into a |iquid conponent (containing acetic
acid, nethyl acetate, nethyl iodide, acetal dehyde, water, and others)
and a gaseous conponent (containing carbon nonoxi de, hydrogen, and
others), the liquid conmponent be recycled to the reactor and the
gaseous 15 conponent be introduced i nt ‘Y hie scrubber system [0063]
Mor eover, the reaction system (or the reaction mxture) may al so
cont ai n net haph {JHy gaest h L. e nt.r.ati.on_of mnme ol
in the reaction syste§1%%sg?§?§é§§ﬁ%%éaﬁg %g?qﬁgﬁéﬂt &h??%éby %%lg t

.g., about t i w f | . t %
(e.g., about 20:01t5® B % By Wairohtd hB%%t %ﬂﬁ&&’pfi‘%%e gg;tgﬁgégn%foé.

by weight (e.g., about 0 t0 0.3% by wei ,  nore e nor e

than 0.3%by peight {BeOreadB98h QstQ Cod¥iB¥oWRl 9Lk and usuyakhy
(1 by wei ght).

not nore than the detection limt ess than 0.1% )

I nci dent al | y, rédex 25n soncenbhatd 1o0s 041 1Pt acsiat oy Ahsar depends, on
the concentration of nethanol existing in the system Thus the anount

of methanél tmrdysorfeib o e HIBACTH It SUS BN be 3BoutNBY 10ecadhyssed
in association with the after-nmentioned concentration of nethyl

acetate in theidlasherre {00684]y (Fash olistdd baki gy sbepner SRGahYst
separation step) 5In the flash distillation step ?flas er5 , fromthe

reaction nmi xtprefdesbly cmdle ¢ehctd on0Stiep wsidhe (€36t 0rapdut he. 5
flasher (flash evaporator or flash distillation colunﬁf , a
| ow-vol ati | e Tonporentweight quid ead bk ystast x6ur eofat hbgher boiling
poi nt fraction) containing at 10 | east a higher boiling point
catal yst conpbient] (Eheeteadbcratahysideaponént, t et e reddthedi sf@tem
catalyst and an ionic iodide salt) is separated as a liquid
(conponenf) mandeauserats| @ ponparenbronavobatided plrasegds doveted
boiling point fraction) containing acetic acid is separated as
with an inactive gas (e.g., nitrogen, helium, and carbon
dioxide) . Moreover, exhausted gas component(s)
containing carbon monoxide obtained from the succeeding
step(s) may be recycled to the reaction system. The carbon
15 monoxide partial pressure in the reactor may for example
be about 2 to 30 atmospheres and preferably about 4 to
15 atmospheres.
[0054] 1In the carbonylation reaction, hydrogen is formed
(or generated) by a shift reaction between carbon monoxide
20 and water. Hydrogen may be fed to the reaction system.
The hydrogen may be fed as a2 mixed gas with carbon monoxide
as a raw material to the reaction system. Moreover, the
hydrogen may be fed to the reaction system by recycling
gaseous component (s) (including hydrogen, carbonmonoxide,
25 and others) exhausted in the succeeding distillation

step(s)(distillationcolumn),ifnecessaryaftersuitably

purifying the gaseous component (s} . The hydrogen partial



15 a vapor (conponent) . [0065] In the flash distillation step (flash
evaporation step) , the reaction mxture may be separated into the
vapor conponent (or vaporized strean) and the |Iiquid conponent (or
liquid stream) with or w thout heating.. For exanple, 20 in adiabatic
flash, the reaction m xture nay be se"’p%%t‘ed into the vapor conponent
and the liquid conmponent without heating and with reduced pressure,

?Rg LQSE?GEO SN el the %%?%%'%&onen?%ﬁéﬁ?ﬁ%%%ﬂﬁf“?(an Gl
reduced pressure)., 2669k;?§acf>558@e%%&gr§bg§ ePe?d q‘t'%cejsea{}hoash

vapor conponent and the conpon |n| ng t

condi ti ons. re?f‘ératllqp%bu'tnstﬁg {h@shpdi¢ %tzde ta%)%ﬂ't ibe%out tjl_élﬁ(f)é'}to

tenperature may for exXxanple be about 100 to

25000), prefenrphlafmboigt 120, 18 2406 dK,4% , about 140 to 230C), nore
preferably about 150 to 220C 5(e.g., about 160 to 210C), and

particul agly @) 17l t&@&ﬁpmowx%\éebarltaatlhggégéﬁbedélstwdﬂ den,

the tenperature of the liquid catal yst m xture r the tenperature of

the bottom sqjatdien gfrets@@rfel aah: gl S_ctéa{dtai[drp%ar%@e r%' dbfusanpl e
be about 80 to 200C (e.g., about 90 to 18 pre er abI y about’

100 to 170C (@xgexaﬁlbp@; b}tzgui@aﬂﬁﬁghjﬁ&qm})ﬂ@e BHhel@kabt ¥ habaidp k30

to 160C. Further, in the flash distillation, the absolute pressure

may be about rbrk iids inbPaydeo@en RIDHHAP0RSrdOydMRA) 0 the reaction
preferablyabout 0 . 07 to O . 7 MPa, andnorepreferably 15 about O 1

to O 5 MPa (sxhemabddtafounti®it 040 sudsiedes (Bydr.Qoesthadble fad
easily produced (or the concentration of hydrogen iodide tends to

i ncrease}ounder thechraadtel @t i asnedtyed) gthé ergesat ot ecdmmper it ghe, the
pressure) condition. According to the present invention, however,
even under suctecticonditesryre, and others.
[0056] In the carbonylation reaction, the reaction
temperature may be, for example, about 150 to 250°C,
preferably about 160 to 230°C, and more preferably about
15 180 to 220°C. Moreover, the reaction pressure (total
reactor pressure) may be, for example, about 15 to 40
atmospheres.
[0057] The reaction may be carried out in the presence
or absence of a solvent. The reaction solvent is not
20  limited to a specific one as long as the reactivity, or
the separationorpurificationefficiencydoesnotdecrease,
and a variety of solvents may be used. In usual cases,
acetic acid as a product may be practically utilized as
a solvant.
25 [0058] The concentration of water in the reaction system

is not limited to a specific one, and may be a low

concentration. Theconcentrationofwaterinthe reaction



20 the production or increased concentration of hydrogen iodide in
the flash evaporator can efficiently be inhibited. [0067] The
separation (flash distillation) of the netal catalyst conponent may
usually be carried out with the 25 use of a distillation colum (a
fl ash evaporator). Mreover, the netaTZEbtalyst conponent may be
separated by neans of flash distillation in conbination with a -

- |1 h d I
used i n i ndust T Bppl T RaET SRE 0BT T FRCEr | oF ot ehFored Y
f th

and my be a B a o Borm ams eR Lo e ALY 2ALREER LTy

flasher made,0f g fgtal (d S Usetho|p @aitwué; Flipy JFERTMENG d0aREre

present i nventi on, TSI nce the concentration O n 1odide In the

i nsi de of thepfé@éﬁhﬂ’;@%@&‘@ro claQOS|5ngfy| gaibhy bﬂH'rQé%enSisuQI‘Qy be

others, the corrosion of the 10 flash evaporator can also

i nhi bi ted5at gh E%Vfba o ldv%lg"}ft qef LashagYapos actcpﬁo%nbﬁzh@eﬂ‘%@@)em
invention, there nay be used not only aflash evaporator nade o

expensi ve matH{ighe NAYING B (kO SREE0SH PN RESLEABPEEN (8YSPeAS The
zirconium but also a flash evaporator nmade of a relatively
sclubility of carbon monoxide in the solution fed to the
flasher is decreased by carrying out the reaction while
maintaining a specified concentration of each component
10 [particularly, an icdide salt (lithium iodide) and water]
in the reaction system, and the loss of carbon monoxide
can be reduced.
f0059] In the foregoing carbonylation reaction,
production of acetic acid is accompanied by production
15 ofanesteroftheproducedaceticacidwithmethanol (methyl
acetate), water generatedwiththeesterificationreaction,
additionally acetaldehyde, propionic acid, and others.
[0060] In the reaction system, generation of aldehydes
may be depressed or inhibited by removing the aldehyde
20 in the recycling stream from the succeeding step(s) (e.g.,
distillation column), or by modifying the reaction
conditions, for example, reducing the proportion of the
co-catalyst such as an alkyl iodide and/or the hydrogen
partial pressure. Moreover, the generation of hydrogen
25 in the reaction system may be depressed or inhibited by

adjusting the concentration of water.

[0061l] The space time yield (production rate or formation



15 i nexpensive material having not a very high corrosion resistance,
for exanple, a netal as a sinple substance (such as titanium or
alum num and an alloy [for exanple, a transition-netal-based all oy
such as an iron-based alloy (or an allq{ containing iron as a nain
component, e.g., 20 a stainless steel” (3%cl uding a stainless steel
cont ai ning chromi um nickel, nolybdenum and others) ) , a

i ckel - based J - (W] Iy G ' t,
o o HASTELLOY (hPinc S S RCOREE (B And haneysoCtof YIRS

cobal t - based alJ Q¥ (Qf, @Qa@}i[% aﬁg%‘%ﬁ& Q?ﬁﬁf&ﬁjﬁf’?é %{??63%/?3 %(I(r)%éfneg‘)a%

conponent), or "a titanium 0

separation stgp,af 4 el i, cat alyast il Xl &ore %ﬁﬁéf 13)9 aboyt
nay of s

conposed of a single step, or e conposed of a“pluralit eps

in conbinatiom e/l al BEate yst. m xture or higher boiling point
catal yst conmponent (netal catal yst conponent) separated by such

step(s) mBy ugHEddy Pndeydiesy ot ntng i ERAGHLAN: SYRLEM 85 §AML I n

t he enmbodi nent of the figure. Mdreover, the liquid catal yst m xture

may be cool eddnrt deator iy edirdysd Nex hapd exchangercand-decyelgk to

the reactor, as shown in the exanple of the figure. The cooling can

i nprove the heaicdd: rm%abrgfi:s%ﬁl@é/ra‘ﬁl$ he okl 6:8ust eBnd 4050],

The separated liquid catalyst mxture (or Towvolatile conponent or

hi gher boi | i ng Hed DtedciReidodn) o€ ot iad Nsnd Hes Meb akekab @l ysit (8 Jehed
rhodi um catalygt), the ionic iodide (e.g., an alkali netal iodide

such as 15 |itddatddodiele) ., and iish palddiddile GO SIEMRI Ridihbr
wi t hout evaporation (e.g., acetic acid, nethyl iodide, water, nethyl
acet at e, 1and dymy@gen: bedigt®rated into a 1iguid component (containing
acetic acid, methyl acetate, methyl iodide, acetaldehyde,
water, and others) and a gaseous component (containing
carbon monoxide, hydrcgen, and others), the liguid
component be recycled to the reactor and the gaseous
15 component be introduced intoc the scrubber system.
[0063] Moreover, the reaction system (or the reaction
mixture) may also contain methanol (unreacted methanol).
The concentration of methanol in the reaction system may
for example be not more than 1% by weight {e.g., about
20 0 to 0.8% by weight), preferably not more than 0.5% by
weight {e.g., about 0 to 0.3% by weight), more preferably
not more than 0.3% by weight (e.g., about 0 to 0.2% by
weight), and usually not more than the detection limit
(less than 0.1% by weight). Incidentally, the
25 concentration of methyl acetate also depends on the

concentration of methanol existing in the system. Thus

the amount of methanol to be fed to the reaction system



[0071] In the flash distillation (or flash evaporator), the ratio
(weight ratio) of the volatile conponent to be 20 separated rel ative
to the liquid catalyst m xture (or |owvolatile conponent) nay be
about 10/90 to 50/50, preferably about /85 to 40/ 60, and nore
preferably about 20/80 to 35/65 in a ratio of the forner/the latter.
[0072] According to the present invention, anong the 25 conponents in

the liquid cafal ysd aMpdstedy ihhgscenegnt bat Loanofnat st easind®t Whey
acetate is adjusted (or regulated). The adjustnment of the

concentrati onceddEBratidd of tHEtPYOANEs{ HPe Oini DRECASESher.
concentration of hydrogen iodide in the flash evaporator to be

inhibited effimo®nt | yriasa wideilangecnf stbpshrdistalbati Ofpbaration
conditions. Multiple factors are involved in the reason why the
increase in Sstcapcentrati on of hydrogen iodide is prevented by
adjusting the concentration of methyl acetate, and one of the factors
i ncl udes €onsunpt i onIafthiydiagandiodi e thyort ke efool £ Dt ngr g Wirkkdt ham
reaction. CH3l + CH3COOH <:=> CH30000H3 + HI 10The concentration of
met hyl acet atesaatide riixquird fatid rest thextane: imy shepset etleete i 00T
the range of not |less than 0.6% by weight (e.g. , 0.6 to 20% by
wei ght) to the flasher (flash evaporator or flash distillation
column), a low-volatile component or liguid catalyst
mixture (a higher boiling point fraction) containing at
10  least a higher boiling point catalyst component (a metal
catalyst component, e.g., a rhodium catalyst and an ionic
iodide salt) is separated as a ligquid (component), and
a volatile component or volatile phase (a lower boiling
point fraction) containing acetic acid is separated as
15 a vapor (component).
[0065] In the flash distillation step (flash evaporation
step), the reactionmixture may be separated into the vapor
component (or vaporized stream) and the liquid component
(or liquid stream) with or without heating. For example,
20 in adiabatic flash, the reaction mixture may be separated
into the vapor component and the ligquid component without
heating and with reduced pressure, and in thermostatic
flash, the reactionmixture may be separated into the vapor
component and the liquid component with heating (and
25 reduced pressure). The reaction mixture may be separated

into the vapor component and the liquid component by

combining these flash conditions.



and may for exanple be not less than 0.7% by weight (e.g. , about 0.7
to 15% by weight) , preferably not |less than 0.8% 15 by weight (e. g

, about 0.8 to 10% by weight ) , nore preferably about 0.9 to 5% by
wei ght, and usually about 0.7 to 5% by weight (e.g. , about 0.7 to 3%
by weight, preferably about 0.8 to 2% B¢ wei ght, and nore preferably
about 0.9 to 1.5% by wei ght) . Moreover, the concentration of nethyl

20 2oetate | bl LAY 9 SRSt IL LML 5 Iy Oy 5cl ahigp ot Less
pref or abi tyhﬁ&erwpé?étt Yrin s pn, SHERBRE (2 Ao addd b, OV
wei ght) . and part &38'35'3’50 °C), preferably about 120 to 240°C (e.q.,
about 140 to 230°C), more preferably about 150 to 220°C
5 (e.g., about 160 to 210°C), and particularly about 170 to
200°C. Moreover, in the flash distillation, the
temperature of the liguid catalyst mixture (or the
temperature of the bottom solution of the flash
distillation column) may for example be about 80 to 200°C
10 (e.g., about 90 to 180°C), preferably about 100 to 170°C
(e.g., about 120 to 160°C), and more preferably about 130
to 160°C. Further, intheflashdistillation, the absclute

pressure may be about 0.03 to 1 MPa (e.g., about 0.05 to
1MPa) , preferablyabout 0.07to 0.7MPa, andmorepreferably
15 about0.1to0.5MPa {e.g., abocut 0.15t0 0.4 MPa). Hydrogen
iodide iseasilyproduced {or the concentrationof hydrogen
iodide tends to increase) under such a relatively high
temperature (and high pressure) condition. According to
the present invention, however, even under such a condition,
20 the production or increased concentration of hydrogen
iodide in the flash evaporator can efficiently be
inhibited.
[0067] The separation (flash distillation) of the metal
catalyst component may usually be carried out with the
25 use of a distillation column (a flash evaporator).
Moreover, the metal catalyst component may be separated

by means of flash distillation in combination with =a



25 not | ess than 2% by weight (e.g. , about 2.2 to 5% by wei ght)
[0073] Incidentally, when the concentration of nethyl acetate in the
flasher is excessively high, the production - 38 - or increased
concentration of hydrogen iodide can be inhibited, while the
succeedi ng steps are hindered by | ower et separation of the organic
phase and the aqueous phase, or others Therefore, there are sone

cases where 5 the progcess. canno e erfor.ned st 4] The
concentration %hc %ﬂ G [%%Iélel i 8U| gata l;/Egt Oﬁ’lilg %C—P% ngi g&zﬁ%l e
be sel ected fy 1 range,of _n an 15% b, melght (e.g., O.
to 12% by WEI r% J]elr?ﬁ%rr%edfloi} Iéé%l@ﬁﬁé)f rmr%l?%an 10% by wei ght

(e.g., about ﬂ@&b]iu’%ﬁﬁlrga/%gilééﬁbggv\iorpjfcg‘ef%yn ttl{@rbﬁ/t%? - 8%

bymelght (e.g hor e pfeféra nor e

than 4% by %%] 1Q:u t139m.8c Qout %61b E‘}tc on@ngnﬁfx&%{/c]ﬁ%a«g 'y

not nore than melg e.d.,

15[ 0075] Wbr gpviery | t&ecgfmfatrgt%%gf @gesug%ég'd ;bbéﬂecziliﬁ’,ida

catal yst mi xture may for exanple t S an 3 y we

(e.g., about @ﬁa&%@éé‘?ﬂ@’of"%‘ﬂ@ﬁ%}l l@ﬁ%t@?ablﬁn Etllﬁﬁiatrhaé'c C?l/all’l
bywei ght (e.g., about 45 to 90% bywei ght nmore prefera

| ess than 50(y by el gt s &g glI’lV@thﬁQlQUtS{)IQCéO §é%:9ﬂc¥‘ﬁt99%ioﬁngfmy
usual ly be about 60 to 90% by wei ght

hydrogen iodide in the ln51de of the flash evaporator can
significantly inhibited, and others, the corrosion of the
10 flash evaporator can also be inhibited at a high level.
Thus, as a flash evaporator in the present invention, there
may be used not only a flash evaporator made of an expensive
material having a high corrcsion resistance (such as
zirconium) but also a flash evaporator made of a relatively
15 inezpensive material having not a very high corrosion
resistance, for example, a metal as a simple substance
(such as titanium or aluminum) and an alloy [for example,
atransition-metal-based alloy such as aniron-basedalloy
{(or an alloy containing iron as a main component, e.g.,
20 astainless steel (including a stainless steel containing
chremium, nickel, molybdenum and others)), anickel-based
alloy (or an alley containing nickel as a main component,
e.g., HASTELLOY (brand name) and INCONEL (brand name)},
a cchalt-based alloy (or an alloy containing cobalt as
25 a main component), or a titanium alloy; and an aluminum
alloy].

[0069] The separation step of the liquid catalyst mixture



[0076] Further, the concentration of nethyl iodide in the liquid
catal yst m xture may be selected fromthe range of not nore than 10%
bywei ght (e.g., 0 . 001 to 8% by weight) , 25 and may for exanple be
not nore than 7% by wei ght (e.g., about, 0.005 to 6% by weight),
preferably not nore than 5% by wei ght % .g., about 0.01 to 4% by

wei ght), nore - 39 - preferably not nore than 3% by weight (e.g. ,

about 0.05 t@az. b% bympBkeAt b £, apaihbLel by, NOt By &d RAMALDY of
wei ght (e.g. , about 0.1 to 1.8% by weight) and nay usually be about

0.1 to 3% by anelghsl{ €y D stabeuin Gohditad 2% by TWei ohdufd adalyst
preferably about 0.5 to 2% by weight) . [0077] Furthernore, the

concentr at i omicfuteot anighdodbdeihg goent ic@ttiad yeat adyisdndm Kt (tee a1y
for exanple be not nore than 60% by wei ght (e.g., about 1 to 55% by

wei ght) , preferdiisy aokponert ) heap L0004y bwes @ttt stepd.s) mdeuisuiticy 10
45% by weight) , nore preferably not nore than 40% by wei ght (e.g.,
about 3 t9 3% heoyeilght to tand pardiicd ardscaot awrehdvan B6hdy
wei ght (e.g., about 5 to 35% by weight) and nay usually be about 5 to
25% by wei ghtenfedgmerabodt t18e ti 086 by Meeiegivte)r,. tMal Tiqobed feedtzdnsstar e
al so involved 15 in the reason why the increase in concentration of
hydr ogen i odimde tivs: epmeaye ritee - dnyl eatlj (st | reep it ieeromredbntlrat itom fodat he
ionic iodide, and one of the factors includes consunption of hydrogen
i odi de by t heddldrgsmgrajuiddhriadntreddtd orrador; CH3GOOHN 4> the
CH3000M + HI 20[In the fornula, Mrepresents a residue of an ionic
i odi de (or cadaomile gifotpe Bigure. arfls kaldlimst sknstohrasel fhdihagt |
160 removal efficiency of the whole system.
[0070] The separated liguid catalyst mixture (or
low=-volatile component or higher boiling point fraction)
contains the metal catalyst {e.g., a rhodium catalyst),
the ionic iodide (e.g., an alkali metal iodide such as
15 lithium iodide), and in addition, components remaining
without evaporation (e.g., acetic acid, methyl iodide,
water, methyl acetate, and hydrogen iodide}.
{0071]) In the flash distillation (or flash evaporator),
the ratio (weight ratio) of the volatile component to be
20 separated relative to the liguid catalyst mixture (or
low-volatile component) may be about 10/90 to 50/30,
preferably about 15/85 to 40/60, and more preferably about
20/80 to 35/65 in a ratio of the former/the latter.
[0072] According to the present invention, among the
25 components in the liquid catalyst mixture, the

concentration of at least methyl acetate is adjusted (or

regulated). The adjustment of the concentration allows



Incidentally, in ternms of the inhibition of the corrosion, it is
preferable that the amount of the conponent 25 (such as nethyl iodide
or lithiumiodide) producing hydrogen iodide in an equilibrium
reaction be small. [0078] Incidentally, the concentration of the
metal - 40 - catalyst in the liquid catalyst mxture may for exanple
be not | ess than 100 ppm (e.g., about 150 to 10000 ppm), preferably

T R L T B
e et T ot ot serthe ﬁagﬁ W?%@t%&éﬁgﬁ?%gf}gﬁt& %%fﬁ%erp%%by
0 55 by vl it foua‘eofatafg%%? h%g’%hlb%%{%?éﬁ 1805 Mg 8l
\a/;iegﬁ{?bl),&snoeas%r?%e %t%% ‘Vg‘P ¢ gton%e %“?l on Etfg%iﬁ % ‘T“a$% in
i er e | 2% conpenLe Al P ?.tfﬁﬁw% <RFELELE 1ot Dhahl oty £EI 8V

of the C0”Ce“Eﬁ@%b%%g%att*l%ncgf‘ﬁl@thg%r%é g hsnlj'otgtgf%%[tea%g;/?

m xture (incréase or decrease in con |on’) particu

d
limted to a gp at| On Conéﬁ@ér{‘%tfﬁf?%?@héﬁti@ deEBQ fc';‘fi&glll?&

the flash disti e quantity o rocess

sol ution to bg.feLyctedhafromthg,succeeding reaction (step(s)) and
others. If necessary, In order to adjust the concentration of each

conponent, a conpone of, i asi ng the concentration
By oL ngé@@ﬁ Lg (%36&%{?3 sl ng

of each conponent [for exarrp an ester” (e.g.”, an acetate ester), 25
an al cohalp, and an e@ﬂ%%oﬁ@é!n@ﬁa@iigﬁ%f Qleﬁ:ﬁh%lrgééﬁé@@ i %‘h%r@léﬂﬂéor

the flash evaporator. Such a conponent nay bé a conponent (a basic
conponent) reggthvest omhydie8€eRay be selected from the range of not
less than 0.6% by weight (e.g., 0.6 to 20% by weight),
and may for example be not less than 0.7% by weight (e.g.,
about 0.7 to 15% by weight), preferably not less than 0.8%
15 byweight (e.g., about 0.8to10%byweight), morepreferably
about 0.9 to 5% by weight, and usually about 0.7 to 5%
by weight (e.g., about 0.7 to 3% by weight, preferably
about 0.8 to 2% by weight, and more preferably about 0.9
to1l.5% by weight). Moreover, the concentration of methyl
20 acetate in the liquid catalyst mixture may be as high as
not less thanl%byweight {e.g., about 1.2t010%byweight),
preferably not less than 1.3% by weight (e.g., about 1.4
to 8% by weight), more preferably not less than 1.5% by
weight (e.g., about 1.7 to 7% by weight), and particularly
25 not less than 2% by weight (e.g., about 2.2 to 5% by weight) .
[0073] Incidentally, when the concentration of methyl

acetate in the flasher is excessively high, the production



- 41 - iodide. [0081] For exanple, the concentration of nethyl
acetate in the liquid catalyst m xture can efficiently be increased
by increasing the concentration of nethanol in the reaction 5 m xture
(or liquid catalyst mxture). That is, as represented by the
following forrmula, nmethanol is allowed 38 +teact with acetic acid to
produce nethyl acetate (equilibriunreaction). Thus the production

reaction of nethyl acetate eaS|I occurs concentration of 10
net hanol i ncrdases /S redtifett %@%rﬁfgﬁﬁ}f%‘?ﬁpo}fo% €F1y‘F‘3”?;1c}%‘5Eate

in the | d t b d. CH2 =
GB0000HS '+ HEG L YSH (UGH LS SRR GHto s P TE | SHRYSDTO 18
acetic acid |lsowensu %de suf f.i. COI entJ t he concgn{:‘rat on,of, net hanol
can be increasg&d By iteredsing tHe S‘Sn%ﬁ?fnéﬁ Bnof ?r%‘fih%%laqlbeod)es

fed in the r ctlon r creasin ther actian rateto i nhi
consunption ot e 'hg(r?fof)gx?gg regig: |on°¥%‘te - 5e S éf’ﬁ‘&%ﬁs%? where

suitably 20 th e e concentration of
t he cat al %s SCEH aﬁ gch{%)gncentE |on o c? ?a}‘%oﬁ de

{0074] The concentration of water in the liquid catalyst
mixture may for example be selected from the range of not
more than 15% by weight (e.g., 0.1 tc 12% by weight), and
may for example be not more than 10% by weight (e.g., about

10 0.5to 10% by weight), preferably not more than 8% by weight

(e.g., about 0.8 to 8% by weight), more preferably not
more than 4% by weight (e.g., about 0.8 to 4% by weight),
and particularly not more than 2% by weight (e.qg., about
0.8 to 2% by weight).

15 {0075] Moreover, the concentration of acetic acid in the
liquid catalyst mixture may for example be not less than
30% by weight {e.g., about 35 to 95% by weight), preferably
not lessthan40%byweight (e.g., about 45to 90% byweight),
and more preferably not less than 50% by weight (e.g.,

20 about 50 to 85% by weight) and may usually be about 60
to 90% by weight.

(0076] Further, the concentration of methyl icodide in the
liquid catalyst mixture may be selected from the range
of not more than 10% by weight (e.g., 0.001 to 8% by weight),

25 and may for example be not more than 7% by weicght (e.g.,
about 0.005 to 6% by weight), preferably not more than

5% by weight (e.g., about 0.01 to 4% by weight), more



and the concentration of the nmetal catalyst), the concentration of
carbon nonoxi de (or carbon nonoxi de partial pressure), and others.
The concentration of 25 nethanol maybe adjusted by addi ng net hanol
directly, as described later. [0082] Incidentally, as the
concentration of nmethyl - 42 - acetaté&%%r nethanol in the reaction
solution is higher, the anount of production of acetic acid can be

i d, d th ti f h iodide in the flash
iy oasily bELECATEETY Aohegere ERBPetar Y SimiSh et TPt a0
ti i d.it. is difficult .t trol.the f t
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t at i t fl h { L | i t i i
et et e L URAIET 9C APGb LA (b 521 shushem X ub). dengdiiahaC
t i I t i t i i 1 xt b
concent k| omfl IR AGPLAls Ty L6 d T ATulp ahel ystm Xt ur ey
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as descri bed above, nethanol 1s allowed to react wth acetic acid to

produce met hyl @ﬁ@tﬂﬁ%i&r&%t%ry%%ﬁ&?ﬁw@rméys £l Qﬁé&%_}i@ HEASE i Ad

hydr ogen i odide or others to gi've nethanol, which is allowed to react

with acetic agigh tapQproduse: Mt hy!, agsteter 44 BEEOEPaLYLgRE )
conponent for increasing or decreasing the concentration of eac

conmponent maxépﬁ Hotdked ERahhsot osmfi gim et e eenLai pivng a
sol vent. [0084] Wen t'he increasing or decreasing conponent is 25

added tojiphe seagli a0 JAXE UnRral hee POSIE1 PRokOfiotd MnNAG) 4 ®F v3ded {dion
is not particularly limted to a specific one as far as the
i ncreasing or(gegr eashdg: CONPONENE 1y @&t ) , and particularly not
more than 36% by weight {e.g., about 5 to 35% by weight)
and may usually be about 5 to 25% by weight (e.g., about
8 to 20% by weight}. Multiple factors are also inveolved
15 in the reasonwhy the increase in concentration of hydrogen
iodide is prevented by adjusting the concentration of the
ionic iodide, and one of the factors includes consumption
of hydrogen iodide by the following equilibrium reaction.
MI + CH3COOH & CH3COOM + HI
20 [In the formula, M represents a residue of an ionic
iodide (or cationic group, e.¢g., an alkali metal such as
lithium))
Incidentally, in terms of the inhibition of the
cerreosion, it ispreferable that the amount of the component
25 {such as methyl iodide or lithium iodide) producing
hydrogen iodide in an equilibrium reaction be small.

(0078] Incidentally, the concentration of the metal



- 43 - before the reaction mxture is fed to the flash evaporator.
The increasing or decreasing conponent nmay be fed to the reactor. In
ternms of process efficiency, the increasing or decreasing conponent
may be fed to the reaction mxture 5 after the reaction mxture is

di scharged fromthe reactor and bef ore4bhe reaction mixture is fed to
the flash evaporator (for exanple, as shown in the figure, the

1SRy, oL afssiesino corpeneel My el o0 8 lude ot Lesdino,
et o) (90 MPLSOLER - I e e el g of 1o SRR
decteast 10 OO g L0, LLLIEBAELACT, MU LB {190
part1 e arly L S0l R SRR LSy ne oS L ras] ot et o
saseous, phase.pgrl o 1 I 145 SYERAAL PPl gl
soluton 20 tigchar el el oL heoguegeeding, oL eohsin ey Las"
cepar et | 1 e gahe conkalen. b vl RSBt ek b AU o)

(e.g., methylisagetalen: VAL e, AH¥EEY )%6%.'8%%‘%0&18& by -Jroduch(is)

(e.g., acetal dehyde and propionic acid) and others. The volatile
conponent Mhot nfifte than 0.5% by weight (e.g., about 0 to 0.3% by

10  weight), and more preferably not more than 0.3% by weight
(e.g., about 0 to 0.2% by weight). As described later,
as the concentration of methanol is higher, the
concentration of methyl acetate in the liguid catalyst
mixture is easily and efficiently increased.

15 [0080) The adiustment of the concentrations of the
constituents in the liquid catalyst mixture (increase or
decrease in concentration) is not particularly limited
to a specific one, and the concentrations may be adjusted
by the flash distillation condition, the quantity of the

20 process solution to be recycled from the succeeding
reaction (step(s)), and others. If necessary, in order
to adjust the concentration of each component, a component
for increasing or decreasing the concentration of each
component [for example, an ester (e.g., an acetate ester),

25 an aicohol, and an ether] may be added to the reaction
mixture and/or the flash evaporator. Such a component may

be a component {(a basic component) reactive to hydrogen



be distilled in the first distillation colum and the second
distillation colum to produce purified acetic acid. [0087] According
to the present invention, as described above, the production or

i ncreased concentration of 5 hydrogen iqgdide in the flasher can be

i nhi bited. Thus the concentration of'hiﬁrdgen iodide in the volatile
conponent may for exanple be regulated to not nore than 1% by wei ght
(e.g., about ;Qgpraggdetection limt to 0.8% by weight), preferably not
nore than 0.6% by weight (e.g., about 0.001 10 to 0.5% by wei ght),

nore preferablgngiol moF e dd@n d, Ihdyoneiahi-ate ol orahOly D Ledlt e
0.2% by weight), and particularly not nore than 0.1% by wei ght (e.g.,

about 0.02 t 0 :R9%: by 1wedOhd )y stMAL @OUeE cdrner EPRLERE I fbbOh i eased
hydrogen iodide in the liquid catalyst m xture may for 15 exanpl e be

regul at ed to HpindBELstRan % Hycavet Bt i & ol met3RAIE1 On BhedaiLati D
limt to 0.8% by weight), preferably not nore than 0.6% by wei ght

(e.g., absut mdi:00lr-d o(dk: SPAAY: dvetghd )y s ok Exipied er alipathats ,mere t han
0.3% by weight (e.g., about 0.01 to 0.2% by weight), and particularly

20not nore t haapkbSdntnd Wl ghé fa.1ewindbottn01 82 e A% By Meh @ ) .
[ 0088] The concentration of hydrogen iodide nmay be neasured directly
or neasured (or wadculwatied)adsitid ectiy. tdoprexanPl RetiPe acetate
concentration of the iodide ion derived 25 fromthe iodide salt [for
exanpl e, an i cdiudel deriwveddacamore cOhcatahy $lrcsuedt ias: kLebctaod &
netal iodide (e.g., an iodide of a corroded netal (such as Fe, N,
Cr, M, - 45nethyl Zneipriceluesediln ¢dbeups ogesshefcohecacesttoacod
production)] maybe subtracted fronthe total concentration
10  methanol increases. As a result, the concentration of
methyl acetate in the liquid catalyst mixture can be
increased.
CH30H + CH3COOH < CH3COOCH3 + Hp0
In the range that the production efficiency of
15 acetic acid is ensured sufficiently, the concentration
of methanol can be increased by increasing the
concentration of methanol to be fed in the reaction or
by decreasing the reaction rate to inhibit consumption
of methanol. The reaction ratecanbeadjustedbysuitably
20 selecting the reaction temperature, the concentration of
the catalyst (e.g., the concentration of methyl iodide
and the concentration of the metal catalyst), the
concentration of carbon monoxide (or carbon monoxide
partial pressure), and others. The concentration of
25 methanol may be adjusted by adding methanol directly, as

described later.

[0082] Incidentally, as the concentration of methyl



of iodide ions (1-) to determ ne (or calculate) the concentration of
hydr ogen i odi de. 5[0089] Part of the separated vol atile conponent
(acetic acid stream maybe introduced into a condenser or a heat
exchanger for cooling or heat-renoval, as the enbodinent illustrated
in the figure. Since the reaction heat 42 ansferred fromthe reaction
solution to the flash vapor 10 can partly be cool ed by the heat
renoval , the heat renoval efficiency can beF%gBroved, and, acetic acid

with a high FASYFEAT Bt &8 WEhbBECFHShaPP 1R Al BT
Col ati e compabATOH) BE HEARTEEH 65 ARCTbacs 15h 78 S i c38ed ne
conponent i n A1 a0l S FRIES b S BNBRC Tty L BEL AR FOdB IRIFT he
Sl 0 ool | ext O ShapT YR EFon Sy thaRst E hehf PER AT e
oy monont > Thats B AR aR L s eAeh B8, e SO ORI S oo
Gtillation tor odert (F S OELAE LI B S SO, S dver
conponent (o STeET e (S (ORGP ALE Ao T o RV LRR L Qe £0

by-product acgtgl debyded 5 -p4 '1?‘£‘Qe@ar§ér§8‘£r£88”£é? gbéé’g ?865}1%38‘ d

(acetic acid strea by disti %tlon. e acetic aci ection step

istseno,t necessatidy; & 0es SIROfs Tent 4 SHoyn %}E‘eté‘énéégﬁffti&ﬁ'dofr%e%f
p in which a treatnent for renoving the | ower boiling
10 acetate in the flasher (or the liguid catalyst mixture)
be adjusted to the above-mentioned concentration.
[0083] Moreover, the concentration of methyl acetate in
the liquidcatalystmixturemaybe adjustedbyaddingmethyl
acetate and/or a component for producing methyl acetate
15 {e.g., methanol and dimethyl ether}. Incidentally, as
described above, methanol is allowed to react with acetic
acid to produce methyl acetate; and dimethyl ether is
allowed to react with hydrogen iodide or others to give
methanol, which is allowed to react with acetic acid to
20 produce methyl acetate. If necessary, a component for
increasing or decreasing the concentration of each
component may be added or mixed in the form of a mixture
containing a solvent.
[0084] When the increasing or decreasing component is
25 added to the reaction mixture, the positicn (or timing)
of addition is not particularly limited to a specific one

as far as the increasing or decreasing component is added



5 point conponent and a treatnment for renoving water are carried out
in asingle distillation colum (for exanple, a step utilizing a
distillation colum described in Japanese Patent No. 3616400
publication) or a step in which a treatnment for renoving the | ower
boi I i ng point conponent 10 and a treatnfeht- for renoving water in a
first distillation colum is followed by a further purification step
in a seconddlst |.lation colum. Co S|der|ng tion

h
efficioncy and WStier &S SRR S o Q& £ aaB s borator.

d [ 1 h
boi 1 | ngaébfﬂtﬁiﬁ'é’rasr%sﬁtsw@ S L R S R R

distillation col um, an e tr ?#rnggcgég' 5%%%1 8g§??g§?qin%ggg§3§@

carried out |né¥%e second i on <co
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h
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fraction or first over contarning at Teast part of ower

boi | i ng poi ntg | gg]j?o:g ex?fﬁ%fé’l éQdM?Swn”EBhﬂz g&&%@ and

acetaldehyde) er boi g point fraction

fraction) Cor‘f@éﬁ%@é deaflcRardi o By ahelc kely bagrRai Bb & line

conponent (e.g., propionic acid and water) are separated fromthe

acetic acid Sﬁéﬁ%%d&ﬂg EnSkENean SOM S P Wl H ERS treRCelilch i REhEi S
wi t hdrawn. In the enbodi nent of Fig. 1, the stream containing acetic

acid is wot hdiipyh R8g &4 SEeemStheapehytskfle cut. The stream containing
acetic acid may be withdrawmn fromthe bottom of the col um.
[0085] Moreover, when the increasing or decreasing
component is added to the flash evaporator (or the
increasing or decreasing component ismixed to the reaction
mixture in the flash evaporator), the position (height
15 level) of additionisnotparticularlylimitedtoaspecific
cne. The increasing or decreasing component may be added
to either the liquid phase portion or the gaseous phase
portion in the flash evaporator, or both. The increasing
or decreasing component may be added to the process solution
20 to be recycled from the succeeding step(s) to the flash
evaporator.
[0086] The volatile component (acetic acid stream)
separated in the flasher contains product acetic acid,
in addition, methyl iodide, an ester of the preoduct acetic
25 acid with methanol {(e.g., methyl acetate), water, a very
small amount of by-product(s) {(e.g., acetaldehyde and

proplonic acid) and others. The volatile component may



[ 00921 As descri bed above, the acetic acid streamfed to 10 the first
distillation colum is not |limted to an acetic acid stream obtai ned
by renoving the rhodi um catal yst conponent fromthe reaction m xture
of the reaction system The acetic acid streamnay contain at | east
acetic acid, the |ower boiling point tddponent, the

hi gher boi | i ngpoi nt 15 conponent, and others; or sinply may be a

o S, O RS g

col um, therenajbeuse ; X th o

colum, e.g. ’di%tqi]fil%tlilo ticooqqq“%lc,%m{] SrquCCPuCaes rPg“}P j’ltﬁlteeec% Fa%l's‘? " 491 ati on

packed 20 colum. e materia rmtTorm i
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According to invention, roduction or’increase
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relatively inexpensive material (e.g., an aFon), as that - § - of

the flash eVW@ﬁra&i&?‘?élﬁ q?%&oféje%% ici)éiﬁélé QB EWS&%Fgﬁ%e%onent

pressure in the first still"ation colum may suita ected

dependi ng on ﬂé}efeer@kéﬂlgpe%@Qeaﬁigkﬂ_sdw@%ecsmlezggﬁf 191 §1:ld A on

colum, or the main subject (target) for renoval eJ fromthe
| ower boi | i ngrangj Nt goumonend - aick ddvei dy ghahi Hoid i figg Pob pty,component .

For exanple, for the plate columm, the inner pressure of the Tolum
(usuall'y, the RssE®, abrtfer &£t 09y R¥ 188t akoW . 0aB84ut® b0l
10  te 0.5% by weight), more preferably not more than 0.3%
by weight (e.g., about 0.0l to 0.2% by weight), and
particularly not more than 0.1% by weight (e.g., about
0.02 to 0.0%% by weight). Moreover, the concentration of
hydrogen iodide in the ligquid catalyst mixture may for
15 example be regulated to not more than 1% by weight (e.qg.,
about 0 or detection limit to 0.8% by weight), preferably
not more than 0.6% by weight {(e.g., about 0.001 to 0.5%
by weight), more preferably not more than 0.3% by weight
(e.g., about 0.01 te 0.2% by weight), and particularly
20 not more than 0.1% by welght (e.g., about 0.02 to 0.09%
by weight).
f0088] The concentration of hydrogen iodide may be
neasured directly or measured (or calculated) indirectly.
For example, the concentration of the iodide ion derived
25 from the iodide salt [for example, an iodide derived from
the co-catalyst such as LiI, and a metal icdide {(e.g.,

an lodide of a corroded metal (such as Fe, Ni, Cr, Mo,



10 MPa, preferably about 0.01 to 0.7 MPa, and nore preferably about
0.05to 0.5 MPa in ternms of gauge pressure. [0095] Moreover, in the
first distillation colum, the inner tenperature of the colum
(usual ly, the tenperature of the colum top) may be adjusted by

adj usting the inner 15 pressure of the %olum, and nay be, for
exanpl e, about 20 to 180C, preferably about 50 to 150C, and nore

preferably aboutzﬁﬁoo t 0, 140C. N [tq'aoegtsplr Mor eover,, .for th&(gl at e, col um,

the theoreti cal r’rt?errOdé’]fcep ares s Mo CepE’aSr thIcqu%er I‘%/C?l ] tae%lcgo a

e d ¢ L 2y | )
sbparated | S loflqRERTbERR AR LR F o8l gL SHTRAGRe b e
preferably abqut, 8.

30. Fu er, in _order to, separat cet al.dehyde
hi ghly (or with lf%lidg% lpornesci éflgn)t? ncp% eerr?lir}est(ocﬁ S%Eillacf@ta?to% gto Tm,
t he theoreti :ry.!.g_q_eé[ - y: be. about 10 to 80, preferably
about 12 to gcgc{n an no%l@pfée]; &%ﬁ@g%@oﬂ?&l@@to 40. [0097] In the
first distill@afdayy cphppmye the ceblyxdal 18141542 & e Sel ot ed
from for exa[fr‘t%)lée);%ﬁﬂ agout 0.5 toSS],cngO, eand p?e%era%?lga%%out . 8 tlo

2,000 depending PR therabays-pentianedddeenebi galo Muhery of- plides,
or may be reduced by increaSing the theoretical nunber of plates. 5

I nci dental |y, e dhddife f it cdbsthll 8F ik COldiBya it he sdt 81 ddhiddd BRe @Y
be carried out wthout refl ux.
illustrated in the figure. Since the reaction heat
transferred from the reaction soluticn to the flash vapor
10 can partly be cooled by the heat removal, the heat removal
efficiency can be improved, and acetic acid with a high
purity can be produced without installing an external
circulation cooling unit in the reactor. Moreover, the
cooled volatile component may be recycled to the reaction
15 system, as the embodiment illustrated in the figure. On
the other hand, the gaseous component in the cooledvolatile
component may be introduced into the scrubber system.
[0090] (Acetic acid collection step)
In the acetic acid collection step (distillation
20 step}, acetic acid is collected by separating a stream
containing acetic acid from the volatile component. The
separationmethod isnot particularly limitedtoaspecific
one. Usually, the separated volatile component is fed to
the distillation column {splitier column), and separated
25 into a lower boiling point fraction (overhead) containing
a lower boiling point component (e.g., methyl ilodide,

acetic acid, methyl acetate, and by~product acetaldehyde)}



[ 0098] Since the | ower boiling point fraction separated fromthe
first distillation colum contains a useful conponent (e.g., nethyl

i odi de and nethyl acetate), the 10 |l ower boiling point fraction may
directly be recycled to the reaction system (or reactor) and/or the
first distillation colum, or may be ti%fuefied by heat-renoving part
of the reaction heat in the reaction system(e.g., the reactor) using

a condenser, eat .exchanger..or other, 15 nea and.then.recycled to
The T onttor b & REERNSE  a Q| i Al O 28BS B e D

| ower boilin i f.-rract.i.on wi.t hdr .fromthe first. distillation
colum is no%}ﬂg§%§§&rl%%rl§%ycwg StoTTheC T BETh 8#@0?3%‘3”‘:
after conden i ; €e..Co [ t di nt..of 20 Fig. 1
The wi t hdrawn %ééﬁ %é iﬁ%fiﬁﬁﬂé Fac F@%mﬁgg%d%ggc%f?HB%’r%%ydT%%,

or sinply CO%@Q&%&#@W}??CE% ‘91@6@9@1?@?9%9%%34%%%EP%E%E@%%%01 Pﬁ%ge

and hydrogen) an € remai ning (resi corponen

b | ed. il i ts in t
Cower 55 Boi 195 et 1 TRANT G acet el dony e Bet ool A aa Her 2be
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removi ng acet al yde (e.qg. renovi ng ac

subj ecting the Jyastiom epmal ol agst e lover BoikaA0uRobELLbaPHEI 11 es

to the after-nentioned acetal dehyde separation s

(acet al dehydeygepadad pPRgepeIMEME k1 6108 gﬁ@éﬁ@&@_ 89@?@&5‘&(;13\){11 be
recycled to the reaction systemand/or the first distillation colum.

I nci dental |y, a the sehbaast £0FRABEIHLgNBY= N8 Wt KOILLEE et th8oonent
scrubber system [0099] The higher "boiling point fraction (bottom

fractionior fiist figheneROiddngeRolhgfvacdd 9R)a seRALAI L6 1 M 4840
first distillation colum contains water, acetic acid, an entrai ned

r hodi untat al yséluhh t hé ufd DUbwed by addihi-Ofler 356t £1 88t fof €5BEPI 09 2
wi t hout bei ng evaporated, the | ower boiling point inpurities, and

others . Thusseddnddtessaiytibhedligher beohlsiagrpoigiihd pact £ 0oa FByn be
recycled to the 15 reaction system (reactor) and/or the flasher.

| nci dent al | y, epfiotetoy reecyokhegs, paqpt @fe a8y ths adlieCBrdpt B¢ DEd@d €S
the quality of acetic acid as a final product. nay be renoved off.
[0100] (Second d@fistillaition sdodmmm which the treatment for removing

15 the lower boiling point component is mainly carried out
in the first distillation column and the treatment for
removing water is mainly carried out in the second
distillation column.
f0081] (First distillation column)

20 Part of the acetic acid stream (lower boiling point
fraction) fed from the flasher is introduced into the heat
exchanger, and the reraining (residual) acetic acid stream
is fed to the first distillation column. In the first
distillation column, a lower boiling point fraction (or

25 first lower boiling point fraction or first overhead)

containingat leastpart of an lower boilingpoint component

(e.g., methyl iodide, methyl acetate, and acetaldehyde)



20l n the second distillation colum, hydrogen iodide, a |ower boiling
poi nt conponent, and a higher boiling point conponent, each of which
remai ns Wi thout being separated, in the first distillation colum are
renoved with further high precision. As the second distillation
colum, there 25 may be used a conventi®%hal distillation colum, for
exanple, a plate colum, a packed colum, and ot her col umms. The

mterial of "oy Lorming) fhe seeond i $LLLLat oD cOL L -c B gy

i ncl ude the sane rral I on co
f
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speci es of the Stil |on co exa e selecte

the sanme (si rBdé’Jch 5@9&% 4 Ly tQﬁdraaQQPe% cto'?l%a@.'?ici‘h% diighst acetic

distillation colum. [0101] Si‘nce the [ower 1 ng "point fraction

(second 1§ |%ﬁ¥d@9hhﬂ%ﬁ$5%@t ﬁﬁ@EBé%ﬁHHdﬁﬁﬁﬁﬂgf%%ﬁr@aghe%%¥ﬁéﬁed
fromthe second distillation colum contains a useful conponent such

as nethyl iodiga O iR} e @cetali®s itheikaweh R0kl BYs Pe Nt r FLaRtH PN
may directly be recycled to the reaction system(e.g., the reactor

and/or the segiond diix di Strd | At CIntAinildy Hdarid ademys, pat of
the reaction heat, as the sane manner as the | ower boiling point

fraction wit helrewe £kont hem f i 55toe 660! batina cohuan, the | ower
boiling point fraction may be liquefied by a condenser, a heat

exchanger, or[@idEy ABalSs@thadebAR: I earchedt i bieny etresinngedt he
| ower boiling point fraction sonetines contains acetal dehyde, the

| ower boilbi noclpifite fr agktan1eay ohotoexanmlenbe reeyeded abheicetic
renovi ng acet al dehyde wth the after-nentioned al dehyde-separating

colum, if neses$asyrecimcoidenintdyby2betbeinff gas chopoaentamaybet
i ntroduced into the scrubber system
component from the reactionmixture of the reaction system.
The acetic acid stream may contain at least acetic acid,
the lower boiling point component, the higher boiling point
15 component, and others; or simply may be a mixture of these
components.
[0093] Asthefirstdistillationcolumn, theremaybeused,
for example, a conventional distillation column, e.g.,
a distillation column such as a plate column or a packed
20 column. The material of (or feorming) the first
distillation column may include the same nmaterial as that
of the flasher. According tc the present invention, the
production or increased concentration of hydrogen iodide
in the flash distillation step can be inhibited. Thus as
25 the first distillation column, there may be used a

distillation column made of the same material, which is

relatively inexpensive material {(e.g., an alloy), as that



[0102] Further, the higher boiling point fraction (second - 52 -
hi gher boiling point fraction) maybe discharged fromthe bottom or
| ower part of the colum. Since the higher boiling point fraction
separated fromthe second distillation columm contains propionic
acid, and others, 5 the higherboilingpditnt fracti onmaydirectl|ybe
di scarded (or renoved off ) . Moreover, since the higher boiling

point fracti further sonetines .contains acetic acid, if necessary,
t he hi gher bgﬁlﬁﬁg %%%ﬁ%1%%ﬁﬁ?%ﬁ$?ﬁbn1mhich propionic acid is

d d/ - A I 10t o .th i
emoved and) Qo a0URt T B ER0Y Y0 AT LG EBELLOD VSl UM
pur ] 9 aceli ACIe] SLEEAD i WAL PV f 8 SYLpd T oo

[ 1 b j It s | St i on. | 5
usual ¥ be e o dareonatial s detill dion colymd
col um. | gci dgntialil %t Ry, idhdraw g dhe acet i gacl o SEE%&%)’ Oag&ﬁ he
si de stream port exl st ng at an upper pOSItIOﬂ refative to the ottom

port for withdrawWang shedHdher Rekhingopeintof{ ‘gﬂggﬁ%ﬁ%m

stream and the 20 hi gherboilingpointfractionmaye

separat ed. [QHpLne!wdikler RMVag BEERL component JhedekEhsdeaceliic
acid recovered is usually introduced into a colum for product acetic

acid and obt aiHieg) 86 PHAdHE!, A¢ELhfeagirds st f OheROILEH QlstDL
introduction into the col unm for product acetic acid, the purified

acetic acid mae fghdirdesubiecteidi® Bdb) ot Hesd ey st Eepcd o1
renove an iodide (e.g., a G _isalkyl
10 MPa, preferably about 0.01 to 0.7 MPa, and more preferably
about 0.05 to 0.5 MPa in terms of gauge pressure.
(00951 Moreover, in the first distillation column, the
inner temperature of the column (usually, the temperature
of the column top) may be adjusted by adjusting the inner
15 pressure of the column, and may be, for example, about
20 to 180°C, preferably about 50 to 150°C, and mecre
preferably about 100 to 140°C.
[0096] Moreover, for the plate column, the theoretical
number of plates is not particularly limited to a specific
20 one, and, depending on the species of the component to
be separated, is about 5 to 50, preferably about 7 to 35,
and more preferably about 8 to 30. Further, in order to
separate acetaldehyde highly (oxr with a high precision)
in the first distillation column, the theoretical number
25 of plates may be about 10 to 80, preferably about 12 to

60, and more preferably about 15 to 40.

[0097] In the firstdistillation column, the reflux ratio



- 53 - iodide such as hexyl iodide or decyl iodide). [0105] In the

i odi de renoval step (or iodide-renpoving step), the acetic acid
streammy be contacted with a renover ( renoving agent or nmaterial )
havi ng an i odi de-renovability 5 or iqgugpladsorbability (e.g., a
zeolite, an activated carbon, and an ioni exchange resin) . |In order
to efficiently renove the iodide fromthe acetic acid streamwhich is

conti nuous! y neiyt aisnet lddteal G, NURLS S3eHAM,, AdUtoD .BXGRAG®OESI N
havi ng i odi de-renmovability or 10 iodi de-adsorbability, particularly

an iodi de-rermd g ecfed nasl prapoded Vi tho the o P ruexaiange desine
therein is advantageously used. [0106] The ion exchange resin to be
used i s usualdbpvarrieort iexcEthnge dresiitalusugbley afcpladds exehange be
resin) in 15 which at | east part of the active site (e.g., usually an
aci di ¢ group ragtivess by sukfreneiggothe Bhearboxyhl granipe r o Phanaldsc.
hydr oxyl group, or a phosphone group) is substituted or exchanged
with a nebal .Inkhelemdtad] lynmyin ndleude, r ftordiexaiiol #; i@t dehAsin onghdarenber
sel ected from 20 the group consisting of silver (Ag), mercury (Hg),
and cupper (@istiPfHetciain omexeharge yasicuasyatlhase fsiibstr at e)
maybe any one of a strong acidic cation exchange resin and a weak
(m1d) acidi cl&8lonS Exeddrye loesimpoaddngheo pnef Eracti onesdprctaites a
strong acidic_cation exchange 25 resin, for exanple, a macroreticular
i on exchange st fheanfdl tdte dikel 1 J007] donluhe ¢omtakvhangesefsln,
the proportion of the - 54 -
component {(e.g., methyl iodide and methyl acetate), the
10 lower boiling point fraction may directly be recycled to
the reaction system (or reactor) and/or the first
distillation column, or may be liquefied by heat-removing
part of the reaction heat in the reaction system (e.qg.,
the reactor) using a condenser, a heat exchanger, or other
15 means and then recycled to the reactor and/or the first
distillationcolumn. Forexample, the lower boilingpoint
fraction withdrawn from the first distillation column is
not necessary recycled to the first distillation column
after condensation by the condenser as the embodiment of
20  Fig. 1. The withdrawn lower boiling point fraction may
directly be recycled, or simply cooled to remove an offgas
component (e.g., carbon monoxide and hydrogen) and then
the remaining (residual) liquid component may be recycled.
Moreover, among lower boiling point components in the lower
25 Dboiling point fraction, acetaldehyde deteriorates the

quality of acetic acid as a final product. Thus, if

necessary, after removing acetaldehyde (e.g., after



active site exchanged to the netal (or substituted with the netal)
may be, for exanple, about 10 to 80% by nol, preferably about 25 to
75% by nol, and nore preferably about 30 to 70% by nol. 5[0108] At

| east contacting of the acetic acid streamfromthe second
distillation colum with the ion exchamfe Tesin (preferably passing
of the acetic acid streamthrough the ion exchange resin) achieves

romoval of L de o MU & septac w0 (yerpasslg Ly ouoh
acetlc octd sLusammy b neropeat (ory el sy edintepse LTy,

stepwi se tenperature el evation ensur OW of

of the netal f# jﬂgﬁ' C i ; enmove the

i odide efficiently. 11&?%¥%$] anﬁ%%%y%# ?%%yf%%}gg-%g%%ving col um
may | nclude aRackethar)d, HALKL nth NSL fignb NPT e0fe AbohgAZEnf N | ON
exchange resi% mhicheﬁglexc %ﬁ%ed mﬁ?h a netgfi a %o %nn pr% i ded

with a beg of d =R =0 SONPY isSi
particul ate fggg%fﬁ%gﬁgﬁ2§gggg%§égg§1§ﬁgu?5335%%% The Fggggg%?gﬁngng

colum may be:py evirdedsyst it he: BRI r@xehanged doit L£xGhapge €844
and in addition, another ion exchange resin (e.g., a cation exchange

resin, an ani @fin@xedanadea ¥ asé NineREd@c8QNi 9Ac eXxghangeuhest Ns)stogi de
t hereof . Even when the netal is effused fromthe 25 netal - exchanged

i on exchange [®sdM, @héaﬂgﬁf&nbogiih@%ﬁﬁﬁﬂ PRa EXEHANUR thsl frAbt 1de
downstream si de of the netal -exchanged ion exchange resin (e.g.

arrangenment ofr fir8% higherCBbLLONNGXShBMYEr FAH brDy spackiR@d O the
arrangenent of the cation exchange resin as a resin bed) allows the

ef fused ot al £ivstbedcapt Uret: vhtbol fien Cabhoai ey change, reséviangebe,
removed fromthe carboxylic acid stream
anentrainedrhodiumcatalyst, lithiumiodide, inaddition,
acetic acid remaining without being evaporated, the lower
boilingpoint impurities, andothers. Thus, if necessary,
the higher beoiling point fraction may be recycled to the
15 reaction system (reactor} and/or the flasher.
Incidentally, prior to recycling, propionic acid, which
deteriorates the quality of acetic acid as a final product,
may be removed off.
{0100] ({Second distillation column)
20 Inthe seconddistillation column, hydrogen iodide,
a lower boiling point component, and a higher boiling point
component, each of which remains without being separated,
in the first distillation column are removed with further
high precision. As the second distillation column, there
25 may be used a conventional distillationcclumn, for example,

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

material of (or forming) the second distillation column



5[ 0110] The tenperature of the iodide-renoving colum may be, for
exanpl e, about 18 to 100C, preferably about 30 to 70C, and nore
preferably about 40 to 60C. [0111] The rate of the acetic acid stream
to be passed through is not limted to speci fic one, and maybe, for
10 exanple, in an iodide-renmoving colunmm utilizing a guard bed, e.g.,
about 3 to 15 BV/h (bed vol une per hour), preferably about 5 to 12
BV/ h, and nomeypriefenalk habadnd M b BV/ds ikl 2f [dhd heirst

i odi de-renoving step, the acetic acid stream 15 may be at | east
contacted wi tdisttia lnetiady exthangedvbo8cexehainge ihasirnt effos r xan®los

t he i odi de-renoving colum may conprise a colum provided with the
met al - exchangesd icorlwechange irasimn @b 0o | afme g oxs deth W tie anot her
i on exchange resin. For exanple, the iodide-renoving colum 20 may
conpri se an ahsaredicidngenbesi of qdlatey, and ahaetsal hexchaigetinidre
exchange resin colum on the downstream side of the ani on exchange
resin col bm,segrombylicanprliagd can wetlainexealrangeske i oot ed chaprged 1egion
colum, and a cation exchange resin colum on the downstream si de of
t he 25 net al -Bekargeesi on exe bingel Ilesiipre aodmmn, Thie rdetamp e pfmahe
former exanple can be referred by WO02/062740, and others. - 56 -
[0113] (Acet dldelpjdetsghdram dhessapy (similar)Wremogehwifhathéommnge
cont ai ni ng acet al dehyde generated by the reaction is recycled and
circul ated t ook g edravont syt edd sthelapbemt celuby- product (s) such

as
{0101] Since the lower boiling point fraction (second

10 lower beoilingpoint fraction or second overhead) separated
from the second distillation column contains a useful
component such as methyl icdide or methyl acetate, the
lower boiling point fraction may directly be recycled to
the reaction system (e.g., the reactor) and/or the second

15 distillation column. In order to remove part of the
reaction heat, as the same manner as the lower boiling
point fractionwithdrawnfromthefirstdistillationcolumn,
the lower boiling point fraction may be ligquefied by a
condenser, a heat exchanger, or other means and then

20 recycled. Moreover, since the lower boiling point
fraction sometimes contains acetaldehyde, the lower
boiling point fraction may for example be recycled after
removing acetaldehyde with the after-mentioned
aldehyde~separating column, if necessary. Incidentally,

25 the offgas component may be introduced into the scrubber
system.

[0102} Further, the higher boiling point fraction (second



5 propionic acid, an unsaturated al dehyde, or an al kyl i odide
increases. Thus, it is preferred to renove acetal dehyde in the
solution to be recycled. In particular, renoval of acetal dehyde is
preferred, because it is unnecessary to separate and renpbve propionic
aci d, which nmakes acetic 10 acid sub-sthdard, in the second
distillation colum. The nethod for separating acet al dehyde may

conpri se feedhﬁ@h@r&QﬁxﬁJﬁb§8LPE'f¥bééﬁéﬁﬁ %ﬁgﬁ%uiﬁ%%fk%g%lﬁﬁk

t he acet al dehyde- separat | um to separate iNg poi

fraction cont@é@w@a&ﬁ%%yyﬁ%ﬂd@!@'eﬁsréeihfnﬂg lélJP&é Nty d fr@fgg]lﬁh

cont ai ni ng net hyl i odi de yl acetate, water ot hers

separating aC@é@iﬁ@@Vﬂ@lﬁfOﬁiégngQDSQ?aHQPQE Pabk Pﬂetggcond

al dehyde- separating colum, wth fgas conmponent (e.g., carbon

monoxi de and @yQEQDﬁﬂﬁzoEQﬁhhﬁﬁlcbh%a@%%9@§o§98998%ﬁhxﬁaﬁngﬁogﬁers,

previously removed off with a condenser or a cooling unit, prior 1o

the separ ati ophohigeet-aldetdepo FHE tﬂ%rdf%% mSy B¢eckhe ymeg@fécé)?aéa ng
poi nt fraction obtained by renoving acetal dehyde as thée | ower boiling

poi nt fractiomeeanaivag JwEthyl Moedbder, alitte t ABRRYh 2081 A8 g B6ELEC
acid, 25 and the like, the higher boiling point fraction nayg%

recycled to theaceasti parshstesonb0iddl Asnthenal debyde- separ atieng
colum, for exanple, - 57 - there may be used a convent i onal

distillation cotasBar g, Gohe hidied e el 1UMYy o ipacked cedbumiroa fhash
evaporator, and others. [0115] The tenperature (the tenperature of

the col um t opyrobianilc thed dpi & 3utiorr el fed po e ST dfed R8Y &R HEBYEDEYN)
in the acetal dehyde-separating colum nay be sel ected dependi ng on
t he specil®@s ofottieedrséctiabi spstehura.gnd ehbersacand)i.s not
particularly limted to a specific one as far as at |east
acet al dehyde i8lggpafabkbeaseachdwdisbollangopotalumn, the purified
aceticacidstreamiswithdrawnbysidecut inthe embodiment
of Fig. 1. The positionof the side streamportmay usually
be at a middle or lower part of the distillation column,
15 or the acetic acid stream may be withdrawn from the bottom
of the column. Incidentally, by withdrawing the acetic
acid stream from the side stream port existing at an upper
position relative to the bottom port for withdrawing the
higher boiling point fraction, the side stream and the
20 higherboilingpoint fractionmayefficientlybeseparated.
[0104] (Icdide removal step)

The purified acetic acid recovered is usually
introduced into a column for product acetic acid and
obtzined as product acetic acid. Prior or posterior to

25 introduction into the column for product acetic acid, the

purified acetic acid may further be subjected to an

lodide-removing step to remove an iodide (e.g., aCi_15alkyl



10 fraction fromthe recycle solution [for exanple, the |ower boiling
point fraction(s) obtained in the first and/or second distillation
colum(s)] by utilizing difference between acetal dehyde and ot her
conponents (particularly nethyl iodide) _inboilingpoint. For exanple,
fortheplate 15 colum, the pressure ﬁh§3bé about 0.01 to 1 MrPa,
preferably about 0.01 to 0.7 MPa, and nore preferably about 0.05 to

0.5 MPa as a;gauge RLeSSWLhelhA iREGd %@Qf&%ﬁr%&fi&éy colum is,
for exanple, about 10 to 150C, "preferably about” 20 to 130C, and nore

preferably alouips40 10 th20G odiiee 20dbeor eéii_&%l (SHTDEE 3 9f - PLALSEngBRY
be, for exanple, about 5 to 150, preferably about 8 to 120, and nbre

preferably akewh)]Gnoad80ic ahqa@rédh:hél?b@%ﬁdéwwn@i@%%re%ﬁé&

colum, the reflux ratio nay be selected tromabout 1 to 1000,

preferably 25 rahout ni:don 800 maard iprefieiably anheuti R0 1 KRR 10849
about 70 to 400) depending on the above-nentioned theoretical nunber

of platess -or58odiE¥AMRALSHaBELA]: yThe: fol,| owine 1exanples /8 vated
intended to describe this invention in further detail and should by
no nmeans 5 beainhicer,pred ed ia% defiaiqigréen scopr ofdéhecigPraiicitiy

[0118] When the production process of acetic acid described in Fig.
‘was appl i ed,retiverec hdrgd. cafi dehef roor ridsd ereestial ecafd tdheSdnashercH nd he
presence of nethyl acetate was observed. Specifically, nethyl iodide,
wat er, net hylcohQ iacetetle; coetiredciic d iddntimuocd dg;staen)hodirumon
catal yst was fed to the reactor 1, and nethanol was allowed to react
wi th carbon rxudwinge tmesginydavdacy i ionlisid-utémmmsaind I e widof er ent
conpositions. Each of resulting reaction solutions was subjected to
flash di $%i | liadiceHadadmpability, particularly an iodide-removing
column provided with the ion exchange resin therein is
advantageously used.
[0106] The ion exchange resin to be used is usually an
ion exchange resin {(usually a cation exchange resin) in
15 which at least part of the active site (e.g., usually an
acidic group such as a sulfone group, a carboxyl group,
a phenolic hydroxyl group, or a phosphone group) is
substituted or exchanged with a metal. The metal may
include, for example, at least one member selected from
20  the group consisting of silver (Ag), mercury (Hg), and
cupper (Cu}. The cation exchange resin as a base
{substrate) maybeanyoneofastrongacidiccationexchange
resin and a weak (mild) acidic cation exchange resin, and
the preferred one includes a strong acidic cation exchange
25 resin, for example, a macroreticular ion exchange resin,

and the like.

[0107] In the ion exchange resin, the proportion of the



15 flasher 2 (pressure: 0.2 MPa, tenperature: 140C), the resulting
vapor (volatile conmponent) was fed to the first distillation colum 3
and subjected to distillation to give crude acetic acid. Conponents
ot her than the crude acetic acid were recycled to the reaction
system The 20 concentration of the rhodi umcatalyst in the liquid
catal yst m xture (the bottom fraction of the flasher) was 1200 ppm

and the bot tomdiactiion ol e gt asher  wasaL eey el el Lo d e g aglian, 1.

[0119] Test pieces SF vartous terla s weré ad iquid

catal yst m Xty e rQf g aéra%er o SQEHPE%SOEQQEHH@%O% at%; L,

process of acetic aci er' f or e ours in

which the te fiz i 59, e f
%ﬁcuon%\%ﬁod@ 5%75 LVrsChl Ar&?hﬁteﬁifeac { est

cont i nuous produ ess 100 Wes conp

pi ece was exaypdigd d)l‘t@'ml‘ﬂélm_test. [0120] The corrosion test
was eval uated on the basis of the followng criteria in Conparative

Exanpl es § tofg2 cand ﬁ%@.@é‘&scénﬁzﬁc%1%6%@‘&%'(3“%@91Q'ééltﬁﬁsggégfnvﬁpom
corrosion anmount in Conparative Exanples to 5 and Exanples 4 to 8.
"A'r Test pieafs b8cBAY L O0RG Bdn %B'lumn with the ion exchange resin
(preferably passing of the acetic acid stream through the
ion exchange resin} achieves removal of the iodide. While
contactingwith (or passing through) the ion exchange resin,
10  if necessary, the temperature of the acetic acid stream
may be increased (or elevated) stepwise. The stepwise
temperature elevation ensures to inhibit outflow or
effusion of the metal from the ion exchange resin, as well
as to remove the iodide efficiently.
15 [0109] Examples of the iodide-removing columnmay include
a packed column packing inside thereof at least the ion
exchange resin which is exchanged with a metal, 2 column
provided with a bed of an ion exchange resin (e.g., a bed
comprisingaparticulate resin) {a guardbed) and the like.
20 The iodide-removing column may be provided with the
metal-exchanged ion exchange resin, and in addition,
another ion exchange resin (e.g., a cation exchange resin,
an anionexchange resin, and anonion exchange resin) inside
thereof. Even when the metal is effused from the
25 metal-exchanged ion exchange resin, arrangement of the
cation exchange resin at the downstream side of the

metal-exchanged ion exchange resin {e.g., arrangement of



10 "B": Test piece is hardly corroded. "C': Test piece is slightly
corroded. "D': Test piece is significantly corroded. [0121] The
conposition of the liquid catalyst m xture and the results of the
corrosion test are shown in Tables 1 1 nd 2. In Tables 1 and 2,

"W 9% neans % by weight, "Ac" represent$ acetic acid, "MA' represents
met hyl acetate, "MeOH' represents nethanol, "Mel" represents nethyl

iodide, "Zr" #RpresaMs AideeRid!Mes iHBRY b§9k§§§r,‘téraaf‘£&x'f%ém&§§%jf
al l oy (HASTELLOY B2 manufactured by Oda Koki Co., Ltd.), 20 "HC' _
represents a tH&ketibasedaldqeyré HASHELL OXs Cnmputifl act 4 £¢ HYe £Has &KoKi

Co., Ltd.), and the unit "mmY" neans the corrosion rate of the test

pi ece per yeafef{d heddes eagprt i ekresshemihc0bnt 8Rch&SEe PEESEN PAEA
year). The concentration of the iodide ion derived fromthe iodide 25

salt was subtsactatbfednfide tios abationeenicastoa ofréadide ions (1)
to calculate the concentration of hydrogen iodide (H)

5 (0110] The temperature of the iodide-removing column may
be, for example, about 18 to 100°C, preferably about 30
to 70°C, and more preferably about 40 to 60°C.

{0111] The rate of the acetic acid stream to be passed
through is not limited to a specific one, and may be, for
10 example, in an iodide-removing column utilizing a guard
bed, e.g., about 3 to 15 BV/h {(bed volume per hour),
preferably about 5 to 12 BV/h, and more preferably about
6 to 10 BV/h.
{0112] Intheicdide-removing step, the acetic acidstream
15 may be at least contacted with the metal-exchanged ion
exchange resin. For example, the iodide-removing column
may comprise a column provided with the metal-exchanged
ion exchange resin and a column provided with another ion
exchange resin. For example, the iodide-removing column
20 may comprise an anion exchange resin column, and a
metal-exchanged ionexchange resincolumnonthe downstream
side of the anion exchange resin column, or may comprise
a metal-exchanged ion exchange resin column, and a cation
exchange resin column on the downstream side of the
25 metal-exchanged ion exchange resin column. The details

of the former example can be referred by W002/062740, and

others.



- 62 - [0124] As apparent fromthe tables, the production and

I ncreased concentration of hydrogen iodide (H) and the corrosion of
the test pieces were prevented by adjusting the conposition of the
liquid catalyst mxture in the 5 flasher_to specific conponents and
specific proportions. | NDUSTRI AL APPLI BITITY [ 0125] The production
process of the present invention is extrenely useful as a process for

pr oduci ng acegdglﬁpi@Aégtg@agggggfggbg@ghyohngkgbqing t he production

or increased concentration of hydrogén iodide in the flash evaporator

for distilling the rﬁﬁéhi@He”E%b@ﬁQoﬁbbéhﬂégnﬁh@”hb@%a&%@%&@%- 15
DESCRI PTI ON OF REFERENCE NUMERALS [0126]

generated by the reaction is recycled and circulated to
the reaction system, the amount of by-product (s) such as

5 propionicacid, anunsaturatedaldehyde, oranalkyl iodide
increases. Thus, it is preferred to remove acetaldehyde
in the solution to be recycled. In particular, removal
of acetaldehyde is preferred, because it is unnecessary
to separate and remove propionic acid, which makes acetic

10 acid sub-standard, in the seconddistillationcolumn. The
method for separating acetaldehyde may comprise feeding
a recycle solution (a solution to be recycled) to the
acetaldehyde-separatingcolumn to separatea lowerboiling
point fractioncontainingacetaldehydeandahigherboiling

15 point fraction containing methyl iodide, methyl acetate,
water, and others, and then separating acetaldehyde from
the top or upper part of the aldehyde-separating column,
with the offgas component (e.g., carbon monoxide and
hydrogen). Further, the offgas component may be

20 previously removed off with a condenser or a cooling unit,
prior to the separation of acetaldehyde. Furthermore,
since the higher boiling point fraction obtained by
removing acetaldehyde as the lower bolling point fraction
containsmethyl iodide, water, methyl acetate, aceticacid,

25 and the like, the higher boiling point fraction may be

recycled to the reaction system.

[C1l14] As the aldehyde-separating column, for example,



1 - Reactor

col um

10

15

20

25

2 - Fl asher(evaporator) 3 - First distillation

- 57 —

theremaybeusedaconventionaldistillationcolumn, e.qg.,
a plate column, a packed column, a flash evaporator, and
others.

[0115] The temperature (the temperature of the column top)
and the pressure (the pressure of the column topl)) in the
acetaldehyde-separating column may be selected depending
on the species of the distillation column and others, and
is not particularly limited to a specific one as far as
at least acetaldehyde is separable as a lower boiling point
fraction £rom the recycle solution {for example, the lower
boiling point fraction(s) obtained in the first and/or
second distillation column{s)] by utilizing difference
between acetaldehyde and other components (particularly
methyl icdide) inboilingpoint. Forexample, fortheplate
column, the pressure may be about 0.01 to 1 MPa, preferably
about 0.01 to 0.7 MPa, and more preferably about 0.05 to
0.5 MPa as a gauge pressure. The inner temperature of the
column is, for example, about 10 to 150°C, preferably about
20 to 130°C, and more preferably about 40 to 120°C. The
theoretical number of plates may be, for example, about
5 to 150, preferably about 8 to 120, and more preferably
about 10 to 100.

{0116] In the acetaldehyde-separating column, the reflux
ratio may be selected from about 1 to 1000, preferably
about 10 to 800, and preferably about 50 to 600 (e.g.,
about 70 to 400) depending on the above-mentioned

theoretical number of plates.



4 - Second distillation colum 20 5, 6,7,8,9 - Condenser or heat

exchanger

10

15

20

25
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EXAMPLES
[0117] The following examples are intended to describe
this invention in further detail and should by no means
be interpreted as defining the scope of the invention.
[0118] When the producticn process of acetic acid
describedin Fig. 1 was applied, the change of the corrosion
state of the flasher in the presence of methyl acetate
was observed. Specifically, methyl iodide, water, methyl
acetate, acetic acid, lithium iodide, a rhodium catalyst
was fed to the reactor 1, and methanol was allowed to react
with carbon monoxide to give reaction solutions with
different compositions. Each of resulting reaction
solutions was subjected to flash distillation in the
flasher 2 {pressure: 0.2 MPa, temperature: 140°C), the
resulting vapor (volatile component) was fed to the first
distillation column 3 and subjected to distiliation to
give crude acetic acid. Components other than the crude
acetic acid were recycled to the reaction system. The
concentration of the rhodium catalyst in the liquid
catalyst mixture (the bottom fraction of the flasher) was
1200 ppm, andthebottomfractionof the flasherwas recycled
to the reactor 1.
[0112] Test pieces of various materials were added to the
ligquidcatalystmixtureof the flasher 2, and the continuous
production process of acetic acid was performed for 100

hours in a state in which the test pieces were left in



10 - Scrubber system - 63 - CLAIMS [Claim1l] A process for producing
acetic acid, which conprises 5a reaction step for continuously
all ow ng nethanol to react with carbon nonoxide in the presence of a
catal yst systemconprising a netal catagst, an ionic iodide, and
met hyl iodide in a carbonylation reactor, a flash distillation step
for continuously feeding 10 a flasher with a reaction m xture from
t he reactor amag évapbeati iyt eewdhat et conposentodatctlieasprooataifmmg
product acetic acid, nmethyl acetate, and nethyl iodide by flash
di stillation 40§ sepasares tdrenpicltad,| eacbnpeseniearal wasl ¢gaminedtzdyst
m xture at |east containing the netal 15 catalyst and the ionic
i odi de, and & corrosigm aceilic acid collection step for separating a
stream contai ning acetic acid fromthe volatile conponent to coll ect
acetic acid, MHer®i nThe¢ rcenectieh-afistias gvicdiadedpont heeflpaghs of
5 the fcollowing criteria in Comparative Examples 1 to 2 and
Examples 1 to 3 and evaluated on the observed corrosion
amount in Comparative Examples 3 to 5 and Examples 4 to
8.
“A”: Test piece is not corroded at all.
13 ™B”: Test piece is hardly corroded.
“C”: Test pilece is slightly corroded.
“D”: Test piece is significantly corroded.
[0121] The composition of the liquid catalyst mixture and
the results of the corrosion test are shown in Tables 1
15 and 2. In Tables 1 and 2, “wt%” means % by weight, “Ac”
represents acetic acid, “MA” represents methyl acetate,
"MeOH” representsmethanol, "Mel” representsmethyl iodide,
“Zr” represents zirconium, “HB2” representsanickel-based
alloy (HASTELLOY B2 manufactured by Oda Koki Co., Ltd.),
20  “HC” represents a nickel-based alloy (HASTELLOY C
manufactured by Oda Koki Co., Ltd.), and the unit “mm/Y”
means the corrosion rate of the test piece per year (the
decreased thickness (mm) of the test piece per year). The

concentration of the iodide ion derived from the icdide

25 salt was subtracted from £he total concentration of iodide

ions (I ) tocalculate the concentrationof hydrogen iodide

(HI) .



20 distillation is conducted under the condition that the
concentration of nmethyl acetate imn#&the liquid catalyst m xture is not
| ess than 0. 6% by wei ght. [Caim?2] A process according to claim
1, wherein the concentration of methyl acetate in the liquid catalyst
25 mxture is not less than 1% by weight. [Caim31 A process
according to claim1 or 2, wherein the concentration of nethyl
acetate in the liquid catalyst - 64 - mxture is not |less than 1.5%
by weight. [Caim4] A process according to any one of clains 1 to

3, wherein the concentration ofwater in the liquid catalyst , mxture

is not nore than 15% byl wei ght. 3 [Clai m{5] A prpcess according to
any one of claims 1 to |+ ereindg jegmetal [cgtal yst conprises a
rhodi um catal yst, the ijaffi ¢ ilodi de conprijses|an al kali netal i odide,
and the concentration the Inetal catalyst in the liquid catal yst
mxture is not |ess thafE360 ppmlon tihe basi$ 10| of weight. [C aim 6]
A process according to jany Zbone “dfi & gi ffs 1%t ¢ <
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[0122]
[Table 1]



5, wherein the concentration of acétic acid in the liquid catal yst

m xture i s not

m Xt ur e,
by wei ght,

| ess than 40% by wei ght.
to any one of clains 1 to 15 6, wherein,

t he concentration of nethyl

wei ght, the concentration of acet
the concentration of water |[ig 20
8] A process according|{tq dny Qne
the liquid catal yst m'xtL%‘:étiﬂv_e
not nore than 40% by wei dht|,g|t he
0.01 to 25 4% by wei ght|,»it He jcong
85% by wei ght, the congéiitriatfi on
wei ght, and the concentirgtilon of
weight. [Caim9] A prgegsg>dccpr
wherein, in the flash ci%agatic
conducted at an absol ut|é2|p sUT 6
mai ntai ni ng the tenpergturg af th
170C. [ aim10] A proc%s accor ¢
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[Claim7] A process according
inthe liquid catalyst

the concentration of the ionic iodide is not nore than 50%

i odide is not nore than 5% by

ic acid is 45 to 90% by wei ght, and
not |nmor e thpn 10% hy i@ht. [Caim
 Qf [clalns L and .4 [tQ, 1< wherein, in
cengent [atii prvof @ hei drl ©|i odide is
congeant I abi proof aret kyl| d edi de is
entratien of acpticl aci|dig 50 to
of nethyl acetafe ils 0.[7 tq 5% by
water i$ 0.8 -1%5 | tqgB%by
dinng &o|aay| anejBfnjclailpbed to 8,
n—stiep, |tHe| fRabh i ST Ia alion is
e&f |01 52t p ©. bn ¥Pa Hid &
e lijquid catal ys¥ mixtu® gt 100 to
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9, wherein the concentration of nmethyl acetate in the liquid catalyst
m xture i s adjusted by adding nmethyl acetate 10 and/or a conponent
produci ng nethyl acetate to the reaction m xture and/or the fl asher.
[Claim11l] Amethod for inhibiting produgtion of hydrogen iodide or

i ncreased concentration of hydrogen iodide in a flasher in a
production process of acetic acid, the 15 production process
conprising [0124] &sregaeerentstepmf 6hecbabilaBoushy BFPEWEAgon and
met hanol to react with carbon nonoxide in the presence of a catalgst
syst em conpr i sPFEEacatt@Pretar §sion af irdflodtilgelidend Fdt Apd the
iodide in a carbonylation reactor, 20a flash distillation step for
conti nuously FeBEPHHCR T 4dKet epitt RiGCPe I TP IANENRE! Proafii neting
reactor and evaporating a volatile conponent at Ieast,containin%
product aceti EPacFoPRELRYPTaBEL BPE, LAAHIARERYRLYEE He XBWLR d8hThe
distillation to separate the volatile conmponent 25 and a liquid

catal yst m xt %S*&gm%ﬁm&éﬁlﬁ RPHECPRBE At SPLCAIfyst PARBCER&OSNI ¢
i odide, and an acetic acid collection step for separating a - 66 -
stream contai ning acetic acid fromthe volatile conponent to coll ect

acetic acid, INDUSTRIAL APPLICABILITY
[0125] The production process of the present invention
is extremely useful as a process for producing acetic acid
10 while efficiently inhibiting the production or increased
concentration of hydrogen iodide in the flash evaporator
for distilling the reaction mixture obtained from the

reactor.

15 DESCRIPTION OF REFERENCE NUMERALS
[0126] 1 - Reactor
2 - Flasher {(evaporator)
3 - First distillation coclumn
4 .. Second distillation column
20 5, 6, 7, 8, 9 - Condenser or heat exchanger

10 - Scrubber system



wherein, in the flash distillation step, the flash distillation is
conducted under the condition that the 5 concentration of nethyl
acetate in the liquid catalyst mxture is not | ess than 0.6% by
weight. [C aim12] A process or nethodssaccording to any one of
clainms 1 to 11, wherein the material of the flasher conprises a

ni ckel - based al | oy.
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CLATMS

fClaim 1] A process for producing acetic acid, which
comprises

a reaction step for continuously allowing methanol
to react with carbon monoxide in the presence of a catalyst
system comprising a metal catalyst, an ionic iodide, and
methyl iodide in a carbonylation reactor,

a flashdistillation step for continuously feeding
& flasher with a reaction mixture from the reactor and
evaporating a volatile component at least containing
product acetic acid, methyl acetate, and methyl iodide
by flash distillation to separate the volatile component
and a liquid catalyst mixture at least containing the metal
catalyst and the ionic iodide, and

an acetic acid collection step for separating a
stream containing acetic acid from the volatile component
to collect acetic acid,

wherein, in the flash distiliation step, the flash
distillation is conducted under the condition that the
concentration of methyl acetate in the liquid catalyst
mixture is not less than 0.6% by weight.
[Claim 2] A process according to claim 1, wherein the
concentration of methyl acetate in the liquid catalyst
mixture is not less than 1% by weight.
[Claim 31 A process according to claim 1 or 2, wherein

the concentration of methyl acetate in the liquid catalyst
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mixture is not less than 1.5% by weight.

(Claim 4] A process according to any one of claims 1 to
3,whereintheconcentrationofwaterintheliquidcatalystl
mixture is not more than 15% by welight.

[Claim 5] A process according to any one of claims 1 to
4,whereinthemetalcatalystcomprisesarhodiumcatalyst,
the ionic iodide comprises an alkali metal iodide, and
the concentration of the metal catalyst in the liquid
catalyst mixture is not less than 300 ppm on the basis
of weight.

[Claim 6] A process according to any one of claims 1 to
5, wherein the concentration of acetic acid in the liguid
catalyst mixture is not less than 40% by weight.
(Claim 7] A process according to any one of claims 1 to
6, wherein, in the liquid catalyst mixture, the
concentration of the ionic iodide is not more than 50%
by weight, the concentration of methyl iodide is not more
than 5% by weight, the concentration of acetic acid is
45 to 90% by weight, and the concentration of water is
not more than 10% by weight.

[Claim 8] A process according to any one of claims 1 and
4 to 7, wherein, in the liquid catalyst mixture, the
concentration of the ionic iodide is not more than 40%
by weight, the concentration of methyl iodide is 0.01 to
4% by weight, the concentration of acetic acid is 50 to
85% by weight, the concentration of methyl acetate is 0.7

to 5% by weight, and the concentration of water is 0.8
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to 8% by weight.
[Claim 9] A process according to any one of claims 1 to
8, wherein, in the flash distillation step, the flash
distillation is conducted at an absolute pressure of 0.1
to 0.5 MPa while maintaining the temperature of the liquid
catalyst mixture at 100 to 170°C.
[Claim 10] A process according to any one of claims 1 to
9, whereinthe concentrationofmethyl acetate inthe liquid
catalyst mixture is adjusted by adding methyl acetate
and/or a component producingmethyl acetate to the reaction
mixture and/or the flasher.
[Claim 11] Amethod for inhibiting production of hydrogen
iodide or increased concentration of hydrogen iodide in
a flasher in a production process of acetic acid, the
production process comprising

a reaction step for continucusly allowing methanol
to react with carbon monoxide in the presence of a catalyst
system comprising a metal catalyst, an ionic iodide, and
methyl iodide in a carbonylation reactor,

aflashdistillation step for continuously feeding
a flasher with a reaction mixture from the reactor and
evaporating a volatile component at least containing
product acetic acid, methyl acetate, and methyl iodide
by flash distillation to separate the volatile component
and a liguid catalyst mixture at least containing the metal
catalyst and the ionic iodide, znd

an acetic acid collection step for separating a



- 66 -

stream containing acetic acid from the volatile component
to collect acetic acid,

wherein, in the flash distillation step, the flash
distillation is conducted under the conditicn that the
concentration of methyl acetate in the liquid catalyst
mixture is not less than 0.6% by weight.
[Claim 12] A process or method according to any one of
claims 1toll, whereinthematerial of the flasher comprises

a nickel-based alloy.



