= 901217 1-0

DESCR PTI ON . PROCESS FOR PRODUCI NG ACETI.C ACl D 1pes coPy
f Background of the lnvention] [Field of the Invention] The
pkesent invention relates to a novel ‘process for producing acetic acid
formed by carbonylating at | east one sel ected from net hanol, nethyl

acetate, and dinethyl ether in the pskneaOBEOf an eighth group
net al -contai ning catal yst. Mre speC|f|caIIy the present invention

relates to a novel process for producin h purity acetic acid, wherein
organi ¢ i odi ne. conpounds and carb NT@ mhlch are inpurities
contained in the product are redu ‘5@6 ing acetic acid fornmed by

rhodi um cat al yzed carbonyl ati 0, y uci ng energy necessary
for purifying it. [Des?BFwﬁ%ﬂﬁﬁTgfﬁqqﬁ§ ﬁ%%gted Art] Aceti c

acid is used in large quantities as a raw material for acetic esters,
acetic anhydride, vinyl acetate, and terephthalic acid and is an

essential conpound necessaryyﬁgﬂgg@gyguggggggmgggjgﬂcIud|ng t he polyner

|ndustry and t he chem cal
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Fﬁ%ﬁgiry. Various processes are known as an industrial process for
p¥ oduci ng acetic acid. At present, a process in which nethanol is
continuously reacted with ‘carbon nonoxide in the presence of. water using a
rhodi um catal yst and nmethyl iodide is widely enployed as the industrial
process for producing acetic acid (JP-B-47-3334). According to a
process for producing acetic acid ation of nethanol, which is
described in Applied Industrial Catalysis witten by R T. Eby and T. C
Singleton, vol. 1. pp. 275 to 296, 1983, <crude acetic acid is purified by
the continuous three distillation steps showm below. That is, (1) a | ow

boi | i ng conponent s- sepPRACESS FORUPRODUC INGD AT 1tg AdI®v boi | i'ng conponents
in the top part and high boiling conponents in the bottom part from side
stream crude acetic acid in order to circulate theminto a carbonylation
reactor; (2) a dehydrating colum for separating water fromthe side '
stream crude acetic acid \UBackdramndf odmthiee ImvendiomJum and circul ati ng
the separated water into the carbonylating reactor; and (3) a high boiling
conmponent s-renovi ng EBiekd 66rthe Invention] ' .

The present invention relates to a novel
process fdr producing acetic acid formed by
carbonylating at least one selected from methanol,
methyl acetate, and dimethyl ether in the présence“of
an eighth group metal-containing catalyst. More
specifically, the present invention relates to a novel

- process for producing high purity-acetic acid, wherein
organic iodine compounds and carbonyl compounds which
are impurities contained in the product are reduced in
producing acetic acid formed by rhodium—catalyzed
carbonylation while notably reducing energy necessary
for purifying it.

[Description of the Related Art]

| Acetic acid is used in large quantities as a
raw material for acetic esters, acetic anhydride,
vinyl acetate, and terephthalic acid and is an
essential compound necessary for many industries
including the polymer industry and the chemical
industry.

Various processes are known as an industrial

process for producing acetic acid. At present, a



sébaratrng by- produced propionic acid fromdried acetic acid. Since in
this kind of process, a water content in a carbonylation reactor is as
retatively high as 14 to 15 w % and a lot of propionic acid is _

by- produced, an enornous anmount of purifying energy is necessary for
obt ai ni ng product acetic acid. In this process for producing acetic

acid by process in which methano¥-is continuo&$iPOR¥a&té@wotn
nmet hanol , the reaction conditions and a process for inproving catalysts

‘have recent|y aafbn indirsidRtal tH) hrderfe@ Pt GvatePI @588§ 4N Which a
catal yst ‘stabilizer such as iodide salts is added is disclosed

- (JP- A- 60- 54334 sl ulP-dat@yE0 431 mdthyB il ide obedwidelei empeyedhe
anounts of by-products such as carbon dioxide and propionic acid can be
decreased by asecih nghdustatial rdceds ifor peoduweitgtacetic eacidr .
Further, it is proposed that a purifying process for obtaining product
acetic acid cdJmd-&1r3334).ed by reducing a water content in a reactor
(JP- A-6-040999). However, when the water content in the carbonyl ation
reactor is decreasedAccnsdivgpsocht prowessh fiorc presndingmaatic as t he

productivity %Lid Ey carbonylation of methanol, which is described
in Applied Industriai Catalysis written by R. T. Eby
and T. C. Singleton, vol. 1. pp. 275 to 296, 1983,
crude acetic acid is purified by the continuous three
distillation steps shown below. That is, (1) a low
boiling componeﬁts-separating column for separating
low boiling components in the top part and ﬁigh
boiling components in the bottom part from side stream
crude acetic acid in order to circulate them into a
carbonylation reactor; (2) a dehydrating column for
sepérating water ffom the side stream crude acetic

' acid wirthdrawn from the above coluﬁn and circulating
the separated water into the carbopylating reactor;
and (3) a high boiling components-removing column for
separating by-produced propidnic acid from dried
acetic acid. Since in this kind of process, a water
content in a carbonylation reactor is as felatively
high as 14 to 15 wt %, and a lot of propionic aciq is
by-produced, an enormous amount of-pgrifying energy is |
necessary for obtaining product acetic acid.

In this process for producing acetic acid by



xv ?

acetic acid grows and deteriorate the quality of product acetic acid are
isncl uded i n by-produced trace inpurities. Conponents which particularly
exert influences to sone kind of applications are included as well in
these trace inpurities. For exanple, catalysts used for producing vinyl
acetate from ethylene and acetic acid are very sensitive to these
mpurities (JRartetAatih dff et KD LdRltiddiiAd] fok0ndganed 1N
acetic acid thus obtained are, to be concrete, carbonyl conpounds such as
acet al dehyde, acw&@sd@&d%n@%v%ng B I PP e e YélCan £ PEGRNT C

I odi ne conpoundS such as hexyl iodi'de (JP-A-1-211548 and JP-B-5-21031). It
- 3- invdetdWa e ,WRind v il d han Rirsbisds shamiawoye, the
carbonyl conmpounds such as acet al dehyde, crotonal dehyde and

2- et hyl cr ot onaladellyds @aia@rilldzaire suwrdsals \iddicte idabts|ubd i dddédsis by which
the amounts of trace reductive inpurities present in acetic acid are
det er m ned, wdiisk liosedal(lJ®cAx 601543 3da@m] dXR-A-6@RR9434) subkt aise t est
(permanganic acid tine) (JP- '

disclosed therein that the amounts of by-products such

as carbon dioxide and propionic acid can be decreased
by reducing a water content in a carbonylation
reactor. Further, it is proposed that a purifying
process for obtaining product acetic. acid can be
simplified by reducing a water content in a reactor
(JP-A-6-040999). prever, when the water content in
the carbonylaﬁion reactor is decreased, the components
which increase in amounts as the productivity of
acetic acid grows and deteriorate the quality of
product acetic acid are included in by-produced trace
impurities. Componenﬁs which particularly exert
influences to some kind of applications ‘are included
as well in these trace impurities. -For example,
catalysts used for producing vinyl acetate from
ethylene and acetic acid are very sensitive tolthese
impuritieé (JP-A-4-282339). It is also known that
impurities contained in acetic acid thus obtained are,
io be concrete, carbonyl compounds such és
acetaldehyde, crotonaldehyde and 2-
ethylcrotonaldehyde; and organic iodine compounds such

as hexyl iodide (JP-A-1-211548 and JP-B-5-21031). It



A51-215548).-A | ot of investigations have been made for the purpose of
rrenovi Nng these trace inpurities formed in producing acetic acid by the
carbonyl ati on of nethanol. ~ For exanple, it is known a process in
which attentions are paid to the fact that a great part of these trace
I mpurities originates in-acetal dehyde produced during the reaction, and

acet al dehyde ijs WrRvRY &k e a-Hd tUnbrd the Ghraded € dehy@e aSove,
concentrated in the process by distillation, “extraction or reaction to

ther eby reducandeartwiganidodgoifidisidnces idGetaldewydontained-in
product acetic acid (JP-A-4-266843). In these patents, however, nothing is
referred to frorotdmldaipdeoianids DfethyWidgptidnakdelyde deteoiofyte@g process
and a reduction in purifying energy. Further, according to the process
descri bed i n d3sayl~v2A608438,in cauped ity shest byerhinls thebimomnbamtofiitrites
by- produced in a conversion reaction of aldehydes to oxines accumulate
in a carbonyl &rlage deguctive impurities present jmBagetic cicidearaventi on]
[Detail ed Description of the Invention] The present invention
provi des a pr &e&eymizmed, which is called a permanganic acid

reductive substance test (permanganic acid time) (JP-

A-1-211548). A lot of investigations have been made

for the purpose of removing these trace impurities

formed in producing acetic acid by the carbonylation

of methanol.

For example, it is known a process in which

atténtions are paid to the.fact that a great part of

these trace impurities originates in écetaldehyde

produced during the reaction, and acetaldehyde is

removed from a liquid in which acetaldehyde is

concentrated in the process by distillation,

extraction or reaction to thereby reduce the

concentrations of trace impurities contained in

product acetic acid (JP-A-4-266843). In these

patents, however, nothing is referred to from the

viewpoints of a simplification in a purifying process

and a reduction in purifying energy. Further,

according to the process described in JP-A-4-266843,

caused is such a serious problem that nitriles by-

produced in a conversion reaction of aldehydes to

oximes accumulate in a carbonylation step.



pfoduci ng acetic acid by carbonylation of at |east one selected from

aet hanol, nethyl acetate and di nethyl ether, wherein the concentrations of
carbonyl conmpounds such as acet al dehyde, crotonal dehyde and 2-

et hyl crot onal dehyde, and organi c iodi ne conpounds such as hexyl iodide
whi ch are contained in crude acetic acid as inpurities are efficiently

reduced while intending tC)Eﬁdﬂﬂéﬂ@/6futﬂgﬂiﬂ¢@ﬂﬁﬁﬁﬁpcess t hereof and
reduce the purifying energy. An obj ect of the present invention is

to overcone the QefEﬁégaﬁpgddbéggfgpt@gﬁsogfthbexﬁvéﬁtioﬁﬂts br ought about
in producing acetic acid by. a series of continuous production facilities.

The present inventorshdayeesant dhventiensptovities baprotess €arbonyl
conpounds such as acet al dehyde, crotonal dehyde and 2-et hyl cr ot onal dehyde,

and organi ¢ pegetneingnpeetds acdd by bexponydditienacd @t preaicahe in a
step for producing acetic acid by carbonylati'on of nethanol and the fact
that anmong thseéebyedr ddomt methanoBonmethylp aeedatsy@ndafigeiitifal dehyde
and 2- ethylcrotonal dehyde, and organic iodine conpounds such as hexyl

i odi de i ncr easthien, byherednc thenconsentzapionge Ofe £ATRPIHe anbunt of wat er

contained in the carbonylation reaction |iquid. Further he esent
compounds s%ch as-acetaldehydeq crotonal eﬁyée a&g 2-

ethylcrotonaldehyde, and organic iodine compounds such
as hexyl iodide which are contained in crude acétic_

acid as iméurities are efficiently reduced while
intending to simplify-the purifying process thereof
and reduce the purifying energj.

An object of the present invention is tb
overéomé.the defects and disadvantages of thé prior
arts brought about in producing acetic acid by a
series of continuous production facilities.
| The present inventors have paid attentions to
the fact that carbonyl compounds.such as acetaldehfde,
crotonaldehyde and 2-ethylcrotonaldehyde, and organic
iodine compounds such as hexyl iodide are by—produced
in a step for producing acetic acid by carbonylation

- of methagol and the fact that among these by—products,'
carbonyl compounds such as crotonaldehyde and 2-
ethylcrotonaldehyde, and organic iodine compounds such
‘as hexyl iodide increase in by-production amounts by
decreasing the amount of water contained in the

carbonylation reaction liquid. Further, the present
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i nventors have paid attentions to the facts that as the concentration of
Wwater contained in the carbonylation reaction |iquid decreases or the
concentration of methyl acetate contained in the reaction liquid

i ncreases, a l'iquid separability in the decanter at the top of the first
distillation columm is deteriorated and that all of a series of these

i mpurities arenéOPORS hevahbaid aaetatyohs t8r Ehedfad#80thaReay th water
and the solubilities thereof in a nethyl iodide phase are markedly high as

conpared Wi tthé hesecent pat bopeofswabésecontained Thathes, the present
I nvention provides a process for producing acetic acid by reacting
conti nuous! y ecarbamplaioben seéactbon f 1 bguidt daopbaseseblylthecet at e and
di ret hyl ether with carbon nonoxide in the presence of an eighth group
met al - cont ai. toncentxation  ofrenéthyl caicelbatedcontainedonpr theng: (a) a
step in which a crude reaction liquid is wthdrawn froma carbonylation
step and i nt rerRelPn | higuid f ivcreases, antiguidtaeparabildtyainng |iquid
containing a catal yst conponent which is not  evaporated_ in the flash zone
i s circul at edtht¥LeRNERY Rh R | PP rebictlee first distéplaki@Rich a vapor
fraction evaporated jn the flasqﬁione Is fed into_the first distillation
colum in t FPYIMM LT deiRriorred andurhet 3td afskeperiefnPin a | ow
boi l'ing Clr(“%ﬁgéémkﬁ%£f¥¥ges are components which are easy to form

an azeotrope with water and the solubilities thereof

in a methyl iodide phase are markedly high as compared

with those in an aqueous phase.

That is, the present invention provides a

process for producing acetic acid by reacting

continuously at least one selected from methanol,

methyl acetate and dimethyl ether with carbon monoxide

in the presence of an eighth group metal-containing

catalyst, methyl iodide and water, comprisihg:

(a) a step in which a crude reaction liquid is

withdrawn from a carbonylation step and introduced

into a flash zone, and a catalyst circulating liquid

containing a catalyst component which is not

evapofated in the flash zone is circulated into a

carbonylation reactor,

(b) a step in which a vapor fraction evaporated in the

flash zone is fed into the first distillation coiumn

in the form of vapor and/or liquid,

(c) a step in which a low boiling circulating stream



o

'6- conprising water, nethyl acetate, nethyl iodide, and acetic
acid is withdrawn fromthe top of the first distillatign colum,- -and (d)
asstep in which crude acetic acid is withdramm fromthe bottom or the side
cut near the bottomof the first distillation colum, characterized by
that a liquid separation state in the decanter at the top of the first

distiflation eghdaiaqhhbd, Nl ddeid ceto byl R dd sta

distillation co wering a i ng- t enpér at e ovefhead part

cof the first adishi! haihoRsCRLi¥RAradh FEORCItAS ip GANGEY rdlifn of  nethyl
acetate contained in a liquid fed into the decanter at the top. of the

first distillaisenieaktish cboumd, Wanto or | ess. According to the
present invention, while controlllng the purifying-energy in a | ower

| evel , the coageatsaepoin whichporufecaceivied acid ie widhddawian be
reduced particularly under the conditions that the concentration of water
cont ai ned i n fhemctheobptabmoor thacside kuduneéar the bottom of the
| - first distillation column, characterized by that a
liquid separation state in the decante; at the top of
the first distillation column is maintained by adding
water to the first distillation column, lowering a
cooling temperature at the overhead part of the first
ldistillation.column, or reducing the concentration of
methyl acetate contained in a liquid fed into the ‘
decanter at the top of the first distillation cdlumn“
to 40 wt % or less. |
According to the present invention, while
controlling the purifying energy in a lower level, the
concentrations of impurities mixed in the product can
be reduced particularly undef the conditions that the
concentration of water contained in the carbonylation
reaction liquid.
First, the process for producing acetic acid by
carbonylation of methanol according to the present
" invention will be explained.
The eighth.g:oup metal-containing catalyst used
in the present invention includes the compounds of
rhodium, iridium, ruthenium, osmium, ‘cobalt, and

nickel. The use form of the catalyst may be any one



First, the process for producing acetic acid by carbonylation of nethanol
rfaccording to the present invention will be explained. The ei ghth
group netal -containing catalyst used in the present invention includes the
conpounds of rhodium iridium ruthenium osmum cobalt, and nickel. The
use formof the catalyst may be any one -7-

as long as ihsi 3ongl 4B ¢ruRdesohh®16e AN thitHddcWidn Workdit nsonverted |
to the soluble type. The formof the.rhodium catalyst my be any one as

long as it cai chfr Bel bediveitedr BentheC @dh®ies ees iThd Horeast | on
system and the non-limting exanples thereof inc RhX3 (wherein X

represents CtheBrhoditmn, cReXest] may ber by bmsera@ rlohgewa&erﬁah c, Br or
1), Rh2(CO[err], Rh(COX (derr]Herr])[err]M[err] (wherein X represents
a, Br or Iformndhbﬁi'ean eaehbnyﬂ? cAmpdexSepecies in the reaction

Rh(CO[err] X[ (Cerr]Herr])[err]M (wherein X represents C, Br or I, and

M r epr esent sSPstems andsthe mphtThpitdher ekemples) therepf] dnclude
.[Rh(C[err]H[err]) err]C][err], Klerr]Rn[err]X[err](SnX[err])[err]
(wherein X rBpXesktheredn BrrepresentsCl ; BT r&BdT im Rb¥pcHeRt s descri bed

in JP-B-47-3334. The. concentration of rhodi mcon} aiped in the reaction
wherein X represents Cl, Br or IL;, R 16¢ _

Rh(CO)X[ (Ce¢H;)sM], (wherein X represents Cl, Br or I,
and M represents P, As or Sb), Rh(CO),X[ (CsH;)M]
(wherein X represents Cl, Br or I, and M represents P,
As or Sb), HRh(CO)[(CeH;)sP 15, [Rh(C,H,),C1l],, _
K,Rh,X,(SnX,), (wherein X représents Cl, Br or I), and
the rhodium components described in JP-B-47-3334. The
conéentration of rhodium contained in the reaction
liquid is 200 to 1;00_0 ppm, preferably 300 to 600 ppm.
The non-limiting examples of the use form of
the iridium catalyst include IrI;s’.3 (wherein X represents
Cl, Br or I), [Ir(cO);X], (wherein X represents Cl, Br
or I), [Ir(co).,X,]- (wherein X represents Cl, Br or I),
[Ir(CcHy)X;(CO),]- (wherein X represents Cl, Br or I)_,
Ir,(CO),,IrX,-4H,0 (wherein X represents Cl, Br or I),
IrX,-4H,0 (wherein X represents Cl, Br or I), Irs(CO)iz,
iridium metal, Ir,0,, Ir0,, Ir(acac)(CO),,
Ir(acac)(C0);, iridium acetate [Ir;0(OAc)¢(H,0),][0Ac],
and [H,IrX;] (wherein X represents Cl, Br or I ) |
Preferably ix;c._luded_ are; for example, halog'en free

complexes of iridium such as acetates, oxalates and



l'iquid is 200 to 1,000 ppm preferably 300 to 600 ppm The .
‘non-limting exanples of the use formof the iridiumcatalyst include
I'rX[err] (wherein X represents d, Br or |), [Ir(COJferr]X][err] (wherein
X represents C, Br or |), [Ir(CO[err]X]3 (wherein X represents C, Br
or 1), [Ir(CH3)X3(CO[err]]- (wherein X represents C, Br or 1), :

1r[err] (CO [ acekbatetatksiH @hel Gondeertaiat idn &F exeidfunt corfaitied) |
IrX[err]-4H err] O (wherein X represents C, Br or 1), Ir[erre]l](CO|[err],
iridiummetalin theetrehSitdon] 1igudderss] 500r (tac aG)00Odpm,f Jpreferably

Ir(acac) (CO[err], iridiumacetate [Ir[err]O(OAc)[err](H err] O.3H OQAc[err],
and [H err] | 2Xpoor kp BweleppmX represents C, Br or I). Preferably '

included are, for exanple, halogen free conplexes of iridiumsuch as
acet at es, oxal at es Bnel non-limiting examples of the use forg of

acetoacetates. The concentration of iridiumcontained in the reaction
liquid i s 508heornthenigpnrapadysitadng ludey®yX;o (wheygippHh The
non-limting exanples of _the use fgrn1of t he rut heni um cat al yst incl ude

RuX3 (‘wher ei ReRTCE@PBESsEAr sBE OTBL Jor RIK; - 310 Lher8¥ %1 O (wherein X
represents C%épggsgktg)Cltuggeg;uq5€h&%&h%%i&hy%hloridel(IV),
ruthenium bromide (III), ruthenium metal, ruthenium
oxide, futhenium formate (III), [Ru(CO).X;]'H* (wherein
X represents Cl, Br or I), tetra(aceto)chlbro—
ruthenium (II, III), ruthenium acetate (III),
ruthenium propionate (III), ruthenium butyrate (III),
ruthenium penfacarbonyl, triruthenium dodecacarbonyl
and mixed rufhenium halocarbonyl, for example,
dichlorotricarbonyl ruthenium (II) dimer and
dibromotricarbonyl ruthenium (II) dimer, and other
organic ruthenium complexes, for example,
tetrachlorobis(4—-cymene)diruthenium (iI),
tetrachlorobis(benzene)diruthenium (II), dichloro—'
(cyclocta-1,5-diene)ruthenium (II) polymer, and tris-
(acetylacetonate)ruthehium (III). The concentration
of ruthenium contained in the reaction liquid is 500
to 4,000 ppm, pfeferably 2,000 to 3,000 ppm.
The non-limiting examples of the use form of

the osmium catalyst include OsX; (wherein X represents

. Cl, Br or I), OsX;-3H,0 (wherein X represents Cl, Br or

I), osmium metal, osmium tertaoxide, triosmium



rut heniumbromide (I11), rutheniummetal, ruthenium oxide, ruthenium
‘formate (I11), [Ru(COJ[err] X err]]-H (wherein X represents d, Br or 1),
tetra(aceto)chloro- ruthenium (ll, 111), rutheniumacetate (I11),
- rut heni um propionate (111), rutheniumbutyrate (I111), ruthenium
pent acar bonyl, trirutheni um dodecacarbonyl and m xed rutheni um

h§|OcanODy|ddH@b 1, Pentlaaidrd-qi-iitdod i8dieiinMistaq di ner and
di bronotri car bonyl ruthenlun1(ll) di mer, and ot her organic ruthenium
conpl exes, f QsmxaBladocar®ionyal) @orbies RE)XBA#BdIgyl um (11),
tetrachlorobls(benzene)dlruthenlun1(||) I chl oro-

(cycl oct a- 1, Gidhorposiam (DI} dimeod,ysnd ctiter rorgyanic osmium

(acetyl acetonate)ruthenium (I11): The concentration of ruthenium contained
in the react icompliegeisd | £he0eoncemty@dG.grpmf mexfiemalbdonty BG83 tin 3, 000 ppm
The non-limting exanples of the use formof the osm um catal yst include
GsX[err] (whéhe arexcrtepmeiemd ds, 580 o 19,000 xom,r [PxEferal)ly (wherein X
represents G Br or [|), osmiumnetal, osmumtertaoxide, triosmum

-9- 2,888 &8¢ 3988y PP™ent achl or o- p- ni t r odi osm um i xed

~ These catalysts can be used singly or in
combination of two or more kinds thereof. A case
where the rhodium catalyst is used will be described
below as one.example.

In the present invention, iodide salts are
added for stabilizing the rhodium catalyst
partlcularly under low water and as a co—catalyst
Thls lodlde salt may be any one as long as it
generates iodine ions in a reaction liquid. €The
exampleé fhereof inciude alkaline metal iodide salts
such as LiI, NaI, KI, RbI and CsI, and alkaline earth
metalliodide salts such as Bel,, MgI, and Cal,, énd
aluminum group metal ipdide salts such as BI; and AlIl,.
Organic iodide salts as well as the metal iodide salts
can be used and include, for example, quaternary
phosphonium iodides (methyl iodide adducts or hydrogen
iodide adducts of tributyl phbsphine and triphenyl.
phosphine), and quaternary ammonium iodides (methyl
iodide adducts or hydrogen iodide adducts of tertiary
amine, pyridines, imidazoles, and imides). In

particular, the alkaline metal iodides such as LiI are

- 10 -



osmi um hal ocarbonyl, for exanple, tricarbonyl dichloroosmum(Il) diner,

“and ot her organic osm um conplexes. The concentration of osm um contai ned
i'n the reaction liquid is 500 to 4,000 ppm preferably 2,000 to 3,000
ppm These catal ysts can be used singly or in conbination of two
or nore kinds thereof. A case where the rhodiumcatalyst is used wll be

descri bed bgleyveppe@le €xaMbe. amount of! RhehgoRhideealitzvary ioom7 i odi de
salts are added for stabilizing the rhodiumcatalyst particularly under

| ow wat er anfloaz.s meieAldtes!. préferabd¢i de2Saltb 1AY Ml ided as | ong as
It generates iodine ions in a reaction liquid. The exanples thereof
~include al kainnterms abfi ani ledidet $onsinhaasebckiobNaligdid.RoiImand Csl, -and
al kaline earth - metal iodide salts such as Bel[err], Myl[err] .and Cal[err]
and al um nubhgrpoesent ainventiensanethylchodddBl fier ngednasAla [err].
Organic iodide salts as well as-the netal iodide salts can be used and

i ncl ude, forcakakpst, ageeleratey apdoaphowedntpobedpresenthyin @odi de
adducts or hydrogen |odide adducts of tributyl phosghine and triphenyl
phosphi ne), EfRCHiLR et HERYA alRDRI REPPOYLdER P%e?hyp PoMitde Badduct s or

hydr ogen i odi de_adducts,  of terfiary _am ne, ri dines, .imdazol es, and
imdes). In Pf%§?¥%9f$r}2tﬁ% %%k%?rné‘neFaF EéBF8§§r§G&HnaQ%LWPt§Fé

contained in the reaction liquid in the present
process is iS wt. % or less, prefefably 8 wt. % or
less, and more preferabiy 5 wt. % or less. Further,
methyl acetate is present in a proportibn of 0.1 to 30
wt. %, preferably 0.5 to 5 wt. %, and the balance of
the principal components in the reaction liquid is'
acetic acid which is the product.as well as the
reaction solvent. When dimethyl ether and methyl
acetate are used as raw materials, they féact with
carbon monoxide to form acetic anhydride and then
promptly react with watér to form acetic acid.

 In the. present invention, typical reaction
temperatures in the carbonylation of methancl are from
about 150 to_250°cland fall preferably in a
temperatufe range of from about 180 to 220°C. The
overall reaction pressure is controlled within a range
of from about 15 atm to'40 atm for the sake of the
vapor pressures of fhe liquid components contained in.
the reactor, carbon monoxide partial pressure and

hydrogen partial pressure.

- 11 -



- 10 - preferred. The use anmpbunt of the iodide salts is 0.07 to
2.5 nole/liter, preferably 0.25 to 1.5 nole/liter in terns of an iodide
ign in areaction liquid. In the present invention, nethyl iodide is used
as a catalyst accelerator and allowed to be present in a reaction |liquid
in a proportion of 5to 20 wt. % preferably 12 to 16 wt. % The

concentration of watgge EP&aé'f@@ctﬂoﬁhflﬁﬁﬂatbB%ahhﬁa'Ey'&a&&?lﬂbesent
process is 15 w. %or less, preferably 8"w. %or |ess, and nore

preferably 5 wht Uner ch%b&nylﬁwibhe'in the! Rl stRIAICE ithdeaallystn, a
proportion of 0.1 to 30 wt. % preferably 0.5 to 5 w. % and the bal ance

of the princithel cecentaeyss,i theheatadgsitostabgliiders amtaitiec aci d which
is the product as well as the reaction sol vent. When di nmet hyl ether and
met hyl  acet areaetdonseadcederaboratier wilthdrawey freactths tteactab@ndonoxi de
to formacetic anhydride and then pronptly react with water to form acetic
aci d. ihtrofducpdednto theefilash, zopei.calTheefdEisdn zoanenpge at ures in
the carbonyl ation of nethanol are from about 150 to 250[err]C and fal
preferably i nmaintaipedapyeferabdy 4n fr pressere odo lassphen the

carbonylation pressure, typically 1 to 6 atm. The
flash zone-is maintained at temperatures of 100 to
200°cC by'heating or cooling or without heatihg or
cooling.

A catalyst circulating liquia containinthhe
catalyst components which“~are not evapbréted-in'the
flaéh'zone is circulated into fhe carbonylation
reactor as if is or, if neceséary, after it is
processed with hydrogen and carbon monoxide.

A vapor fraction evaporated in the flash zone
is fed into the first distillation column in the form
of vapor and/or liquid. The first distillation column
can preferably bé_operéted at almost the same pressure
as that of the flash 2zone and can be operated as well.
at a higher or lower pressure. Operating temperatures
of the first distillation column are influenced by the .
composition of components fed, the operating pressure,
the number of stages, and the reflux amount.

fhe concentration of water contained in the
carbonylation reaction liquid is preferably lower from

the viewpoint of controlling the by-production amount



ovéral i reaction pressure is controlled within a range of from about 15
atmto 40 atmfor the sake of the -vapor pressures of the |iquid conponents
contained in the reactor, carbon nonoxide partial pressure and hydrogen
partial pressure. - The crude reaction |iquid obtained by
carrying out the carbonylation in the presence of the catalyst, the

co-catalyst, tle d Qs é¥§|éﬁaﬁ tﬁi Lon eLator is

wi t hdrawn from'ttre eacté?%%n _|ntgg§€g§% ﬁ?%&€ﬁ%6ﬁlas z%néf The fl ash
zone i s N Nt Afsh IR forded By 68 S4K £rOf r&&S€i16NAN iBfever, =
carbonyl ation pressure, typically 1 to 6 atm The flash zone is maintained

at tenperat.ur g @hé%ﬁ&nt&%i@_r@hﬂ“%ﬁéﬁ AN ELDhATLRT tHet hout heati ng
or cooling. A catalyst circulating liquid containing the catalyst

conponent s WhicdYirey et i v afsricti ish i i {4 asdwarss, | 6hei Iighaded into
t he carbonylation reactor as it is or, if necessary, after it is
pr@gssed W t lsdpadraigidn tgndirc st deaamberieat the top\ ofipthe ffarston
evaporated in the flash zone is fed into the first distillation columm in
the form of \ipdrilded/ion |dojuimh iEhddtesiorhted) |and otheol urm
separation stops in a short time. As a result
thereof, impurities which are driven up to the tdp of
the first distillation column by water refluxed into
&p the top of the distillation column when the
concentration of water contained in the carbonylation
reaction liguid is high are liable to mix into crude
-acetic acid withdrawn from the bottom or the side cut
near the bottom of the firstldistillation column due
/t/ to a reduction in the concentration of wafer.

In separating the liquid in the decanter at the
top of the first distillation column, the liquid is
separated into two phases of a phase comprising mainly
‘methyl iodide. (hereinafter referred to as a methyl

2¢ iodide phase) and a pﬁase comprising mainly water
(hereinafter referred to as an aqueous phase). The
methyl iodide phase in which a lot of impurities are
dissolved is withdrawn as a low boiling circulating
stream, but after the separatioﬁ stops, a part of the
_25~\ _ liquid containing the impurities ié fed to the first

distillation column as a refluxing liquid, and

therefore the impurities are liable to mix into crude

- 13 -



can preferably be operated at al nbst the sanme pressure as that of the
fiash zone and can be operated as well. at a higher or |ower pressure.
Opérating tenperatures of the first distillation colum are influenced by
the conposition of conponents fed, the operating pressure, the nunber of
stages, and the reflux anount. The concentration of water contained
in the carbonylati@méggaction liquid is preferably lower from the

vi ewpoi nt of controlling the by-production anmount

- 12 - of AHPIgHise rﬁglﬁﬁi&ﬂ&pﬁ%ﬁd&wqiﬁb@é@sﬂﬁnof car bon
di oxide forned by a shift reaction. However, as the concentration of water

contained in tuificl ARONGREERErd LDSHS OBE | Eii fmpari evesedontaenkdqui d
separability in the decanter at the top of the first distillation columm

I s deteriorat eth emiié hecetsipadedd oni hdpéwn nffromhthé botteomAerathesul t
thereof, inpurities which are driven up to the top of the first
distillation coldenculy wedrerthefbatiann iof othe hEireh disthdlatsonl | ation
colum when the concentration of water contained in the carbonylation
column are suppressed to a lower level when the
concentration of water contained in the carbonylation
reaction 1iqﬁid is reduced to such an extent that the
'éeparability at the top of the first distillation
column is deteriorated in conventional processes. In
particular, it is applied when the concentration of
water contained in the carbonylation reéction liquid
is reduced to 8 wt. % or less; In such case, the
-followipg methods are given as a measure for
maintaining the separability.

These methods are particularly effective for
maintaining the separability when the concentration of
methyl acetate contained in.the reaction liquid is
maintained in such a high level as about 2 wt. % or
more in order to obtain the high activity, that is,
when the.cohcentration of mefhyl acetate in the
overhead part of the first distillation column is
raised to such a.high_level as about 6 wt. % or more.
(1) Wwater is fed batchwise into the first distillation
column.

- (2) Crude acetic acid withdrawn from the side stream

at the bottom of the first distillation column or in

_'14 -



reaction liquid is high are liable to mix into crude acetic acid w thdrawn
fromthe bottomor the side cut near the bottomof the first distillation
cofumm due to a reduction in the concentration of water. In
separating the liquid in the decanter at the top of the first distillation
colum, the liquid is separated into two phases of a phase conpri sing :

mai nly net hyltHod d8in (e ¥ nad Yot e £18erdOf abs ar 8@t Mto tREi de phase)
and a phase conprising nainly water (hereinafter referred to as an aqueous

phase). The nRidufla idikwie RIS idcbWiieh G | watoF igPbatéhessare
di ssolved is withdrawn as a low boiling circulating stream but after the-
separation st gétled, [f tnededdiry | itpithe afwde i Agethe asparities is fed to

the first distillation colum as a refluxing liquid, and therefore the
i mpurities ar@dscatilbed mbove itd Femdidiet into the second . - 13
- ) acetic acid. The present invention provides a process
in  which the d&distdditatsitaromolofmr hava typuris i sepaoated neyl fractiomalacetic
acid withdrawmm fromthe bottomor the side cut near the bottom of the
first distill &lisfillation in the second distillation column, and a

liquid which is fractionated at the top of the second

distillation column is steadily circulated into the

first distillation column; water may be added to the

liquid fractionated at the top of the second

distillation column to steadily circulate it into the

first distillation column; the liquid fracfionated at

the top.of the second distillation column is allowed

to contain acetic acid; when the operation is carried

out according to these methods, the amount of én upper

phase (aqueous phase) refluxed from the decanter at

the top of the first distillation column and the flow

amount of the bottom or the side cut near the bottom

of the first distillation éolumn are preferably

increased so that water added is circulated betweeﬁ ‘

the first distillation column and the second

distillation column. .

(3) Cooling temperatures at the top of the first

distillation column are lowered; the oétimum cooling

temperature can be selected in a range of -40 to 60°C,

preferably -20 to 40°C.

As a matter of course, the methods described



colum are suppressed to a |ower |evel when the concentration of water
contained in the carbonylation reaction liquid is reduced to such an
extent that the separability at the top of the first distillation colum
is deteriorated in conventional processes. In particular, it is applied
when the concentration of water contained in the -carbonylation reaction

liquid is redussde tad B udedelfaty LR, SHOBORBIAACABR ool oW ng methods

are given as a neasure for maintal t he separa 1ty. These

met hods are pasiucal 6y VekdFE6E 1 A8 hOans "BOPI RAThBAihARgSeRar abi l ity when
t he concentration of "nethyl acetate contained in the réaction liquid is

nai nt ai ned in Séisdrabi Dby | Bvethésdebante? dt. theotopnBEethe @hget to
obtain the high activity, that is, when the concentration of nethyl

acetate in thaliswvelhetiopacdlmint heFdrtihér (i shel sepapabddlittynmay beai sed
to such a high level as about 6 wt. %or nore. (1) Water is fed batchw se
into the firstmatirstained ilon inctemsing (€he Cnumberncefi thaecstiageshdnawn from
the side stream at the bottomof the first distillation colunm or in
- 14 - : the distillation column or enhancing the refluxing
amount in the decanter at the top of the first
distillation column.
Further, the means for maintaining the
separability includes a method in which the
concentration of methyl acetate contained in the
ligquid fed to the decanter at the top of the first
distillation column is lowered down to 40 wt. % or
less. To be concrete, for example, a methyl acetate
mixture is séparated from a low boiling circulating
liquid or ovérhead vapor withdrawn from the top of the
first distillation column in the third distillation
column, and further in the fourth and fifth
distillation columns, if necessary. The methyl
acetate mixture'is returned to the reaction process,
- and the liquid which has decreased in the
concentration of methyl acetate is fed to tﬁe decanter
at the top, whereby the separability can be.
maintainedi |
Only the upper phase (aqueoﬁs phase) 6btained'
by fractionating these two phases is preferably used

for the reflux to the first distillation column. The -

- 16 -
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the vicinity of the bottomthereof is fed into the second distillation
¢olum, or water is batchwi se added, if necessary, to the crude acetic
acid described above to feed it into the second distillation colum;
water is separated by fractional distillation in the second distillation
colum, and a Iliquid which is fractionated at the top of the second

~distillation gglweinthe sbeadinly t@hblﬁ‘i'la%h%si B0 R tdg 'o¥ tHSE Al 1 On

colum; water nay be added to'the iquid fractionated at the top of the

second distiglistionatdbumeolomnt aadl,| Wndi/oFu et nidrd HHe triesr 1R ity
distillation colum; the-liquid fractionated -at the top of the second
distillation ambumb te aheofittstt distdlldationcidoduid dncterisdd)e ger ati on
is carried out according to these nethods, the anmount of an upper phase
(aqueous phasther mbrextlef nombelrcoffesttages dn thlee diexidflation i r st
distillation colum and the flow amount of the bottomor the side cut near
t he bottom ofoilnmnfincredses | thei batterutrheasepareabdldtlyy cambecased so
that water added is circulated between the first distillation colunm and
the second dRaintainedne¥enuif. thepmoppti af wekear foubss farthes top of
the first digtillation colum are |owered; the optinmm cooling
tenperature caflpeSse@PEERB8Sfn a range of -40 to 60C, preferably -20 to

40[err] C . s . X s s s s
[ ] A low boiling circulating liquid comprising the

upper phase (aqueous phase) and the lower phase
(methyl iodide phase) is withdrawn from the top of the
first distillation column and circulated into the
carbonylation reactor as it is_br after reﬁoving
acetaldehyde out of the systeﬁ by a known method, that
is, distillation, extraction or.reaqtion.

‘Crude acetic acid wiﬁhdrawn from the bottom or
the side cut near the bottom of the second
distillation column may be product acetic acid as it
is, or may be subjected to knowﬁ distillation
operation, treatment by contact with strong acid
catibn-exchange resins exchanged with silver,
oxidation treatment, treatment with alkaline métél
salts, treatment with silver compounds, or treatment
with methyl acetate and methanol.

The present invention can be applied to various
processes such as a process in.which a crude acetic
acid préduct obtained in prdducing acetic acid by

carbonylation is purified in continuous three

- 17 -



As a matter of course, the methods described

~15 - : above may be used singly or in conbination of a plurality
t ker eof as means for nmaintaining the separability in the decanter at the
top of the first distillation colum. Further, the separability may be
mai nt ai ned by increasing the nunber of the stages in the distillation

colum or enh {fﬂlégfbﬁe £g§épgthgﬁﬁgg% (D)the1dgcrBLEgingt the top of the

first distilTatron colum er, "the neans for "nai ntai ning the

~separability Laghidese asopiPReing ¥hithint B8 whEEACANLEA! bBA 18hget hyl
acetate contaln In the liquid fed to the decanter at the top of the

first di stiébmbbdRen€ ChtPhé StbpVBaLE §8WBheOocdlomh. i% separatesl To be
concrete, for exanple, a nethyl acetate m xture is separated froma | ow

boiling circufpbmnerudéi seétieraeyayheay wagehydirabhdngweolomm time top of
the first distillation colum in the third distillation .columm, and
fu{LhFr in_th@hi@Wrﬁﬁteﬁdiéiééparaﬁédpftbmtthe cohdenecetficnacddsary. The
e withdrawn from the above column, and (3) a high
boiling component-removing column in which by-produced
propionic acid is separated from dried acetic acid,
and a process in which the process described above is
simplifiéd and the purification is carried out in one
or two distillation columns.
[Effect of the Invention]
According to the present inventioh,-acetic acid
of a high quality which has not so far been able to
achieve can be obtained by maintaining the .
separability at'the'top of the first distillation
column under the conditions that the conceﬁtration of
water contained in the carbonylation reactor is
lowered while controlling purifying energy to a lower
" level.
[Examples]
The present invention will be explained below
with reference to examples, but the'present invention
shall not be limited by these examples.
Comparative Example 1 y

A crude reaction liquid comprising acetaldéhyde

of 1200 ppm, methyl iodide of 14 wt. %, water of 2.5

—_ 18_



acetate mixture is returned to the reaction process, .and the liquid which
has decreased in the concentration of nmethyl acetate is fed to the
decanter at the top, whereby the separability can be naintained.

Only the upper phase (aqueous phase) obtained by fractionating these two
phases is preferably used for the reflux to the first distillation colum.

The 6 t. beuwRr ali® %ol i ng
t enper at ures é% t%é Teth%} aﬁet?F?s?% ﬁlstrllaﬁloﬁccolunﬁ are, and/or the

more the ref'%'ﬁgwtanﬁunhiﬁlﬁﬂel&aiaé gesbol kali en eeduPhodiemeases, or
the nore the nunber of Stages in the distillation colum increases, the

better the Sepﬁféﬁaféanﬁérﬁ RRI, )"0 095bre WRiE | intrsdweadnfroh aater to
be further fed i's decreased : A low boiling circulating |iquid

conpri si ng th@onﬂm@éu@hﬁiﬂhﬂﬁ&u&muﬁypbaaﬁ):oemdvéheecbmlrﬂ]aa:s.en (et hyl
| odi de phase) is withdrawn fromthe top of the first distillation colum
and circul at efeaetor) hef to00on}| mainhainedt et 387°C ando28afattsr renovi ng
acetaldehyde out of the system by a known net hod, that
into a flash zone malntalned at 2.3 atm and 153°C. A
catalyst circulating liquid containing a catalyst
component whi;h_was not evaporated in the flash zone
was withdrawn from the bottom of the flash zone and
circulated into a carbonylation reactor with a high
pressure pump. A component comprising primarily
resulting acetic acid, methyl iodide which was a co-
catalyst, methyl acetate, and water was withdrawn from'
the top of the flash zone and introduced into the
first distillation column, and methyl iodide; methyl
acetate, and water which were low boiling components
were separated from acetic acid which was a high
boiling component. An Auldershow distillation column
consisting of. 20 stages was used for the first
distillation column. A liquid withdrawn from the top |
of the first distillation column did not sepérate.
The distillate withdrawn from the first distillation
-column was circulated into the cérbonylation reactor,
and crude acetic acid was obtained from a side stream
withdrawn from the first distillation column.

Carbonyl impurities contained in the above crude

acetic acid were converted into the derivatives with

- 19 -



i’s, di'stillation, extraction or reaction. Crude acetic acid
withdrawn fromthe bottomor the side cut near the bottomof the second
dirstillation colum may be product acetic acid as it is, or may be
'subjected to known distillation operation, treatnment by contact with
strong acid cation exchange resins exchanged wi'th silver, oxidation

treatnent, tr | a ' t E’%%Id”m t

conmpounds, 8?£ ?égﬂ%ﬁpl.#ﬁ&&hgﬁngegggtgﬁgha% g t hano It't'hVMl:LlallﬂdVer
present inven pLihe 0 RRHRNYAS it rocess

I n-which a créggaggggﬁPSPﬁg pr?égﬂcﬁﬁggtgﬁﬁegaln proddblrmyfﬁigﬁ E acid by

CarbOﬂY'at'Onwé§epHBhEhQﬂeﬂnlﬁOﬁhénEQHEetEE%Qlc acid in large
- 17 distillation steps, that is, (1) a |ow boiling

component - Sep@ﬁ&htﬁlﬁlé@'.UWBlhBe\/\hhéhlﬁththiéls| wege comtaisrid dn the top
part of the colom is separated fromcrude acetic acid, (2) a dehydrating-

colum in whtod targe gaantpalesgdthegnwelre oot dedeamiinesc d Wi t hdr awn
fromthe above columm, and (3) a high
Example 1
Water was batchwise added (the amount of water

added batchwise corresponded to 0.8 wt. part pér 100
wt. parts of the mixture fed from the top in the flash
‘zone to fhe first distillation column) t6 crude acetic
acid obtained from the side stream withdrawn from the
first distillation column shown in Comparative Example
1, and the crude acetic acid was fed to the second
dlstlllatlon-column. In the second dlstlllatlon
‘column, water was separated from the top part and

" circulated into the first distillétion column. In the
first distillation coluﬁn, the refluxing amount of the
upper phase (agueous phase) withdrawn from the
decanter at the top of the first.distillatibn column
was increased so that water corresponding to a
combined amount of water mixed in the side stream
crude acetic acid obtained in Comparative Example 1
and water added in the present example was mixed into
side stream acetic acid. The refluxing amount
(continuous) was 65 to 63 wt. parts per 100 wt. parts

.of the mixture fed into the first distillation column.

That is, the refluxing amount of the upper phase



boi I i ng conponent -renovi ng col um in which by-produced propionic acid is
separated fromdried acetic acid, and a process in which the process
described above is sinplified and the purification is carried out in one
or two distillation colums. + [Effect of the Invention]

According to the present i nvention, acetic acid of a high qual ity which

has not o f afabiesuadhfiabe) @E?_haié wiA2rBh SRR L TR HaN kg, t he.
to he

separability I'rst |st| ati1on unn under

condi tions thef £ﬂe f@fgenaieimmafe&onwequoah@ aequlseeweocmyl ation
reactor is lowered while controlling purifying energy to a lower |evel.

[ Exanpl es] water d88edrWaSntirBuveAte@Nfoll the ®iRksd Gﬁ%t&@l&@1dﬂt|1
reference to-exanples, but the present invention shall not be limted by

these exanpl eSolukienpar théveetsnapiestillationAcoludn wdabiondn |iquid

conprising acetal dehyde of 1200 ppm -nethyl iodide of 14 wt. 9% water of

2.5 circulating into the eatBonylation reactor. Carbonyl
impurities contained in crude acetic acid thus
obtained from the side cut withdrawn from the first
distillation column were converted into the
derivatives by dinitrophenyl hydrazine and then
determined with liquid chromatography. Hexyl iodide
was analyzed with SIM~-GC. As a result thereof, it was
found that crotonaldehyde of 110 ppm, 2- |
ethylcrotonaldehyde of 200 ppm, and hexyl chloride of
4 ppm in addition to water of 2.2 wt. % were
contained.
Comparative Example 2

The_same procedure as that in Comparative

Example 1 was repeated, except that the composition of
the crude reaction liquid ﬁas changed to water of 2.0
wt. %, methyl acetate of 5.0 wt. %, and acetic acid of
58.0 wt. %, but the liquid withdrawn from the top
(decanter'temperature was 40°b) of the first
distillation column did not éeparate; The content of
crotonaldehyde contained in crude ecetic acid obtained
from the side stream withdrawn from the first
distillation coiumn was 400 ppm or more.

Example 2
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W' % nethyl acetate of 2.0 wt. % acetic acid of 60.5 wt. % |ithium
todi de of 20 wt. % and rhodium (prepared fromRhl,) of 400 ppm was

i ntroduced froma continuous w thdrawal type autoclave (carbonyl ation
reactor) of 1000 ml nmintained at 187C and 28 atm into a flash zone

mai ntained at 2.3 atmand 153VC. A catalyst circulating:-liquid containing

a catal yst conponentnahisfie Brosdiuryape’ Ehetl 1A EBRphathveone was

wi thdrawn fromthe bottom of the flash zone and circulated into a

carbonyl at i ongxampler 2wrhB 2epebedh’ exeebt RWAL the VEPRFLHFARIE Si NY
primarily resulting acetic acid, nethyl 1odide which was a co- catalyst,

met hyl acet at theaddcanter agsthet bdpavf themfidsd ddetdfllllaigond ash zone and
i ntroduced into the first distillation columm, and nethyl i odide, nethyl
acetate, and calemnwiashchangetiovwobadP Cpgandmthiecltisuide wd thejrawai ed from
acetic acid which was a high boiling conponent. An Aul dershow distillation
colum consi frémgthe 2opsofigtbewliiratedistililhdibonr soluinstil | ation '
colum. Aliquid withdrawmm fromthe top of the first distillation columm
di d not separgeparated.di The| cantentshafagnoteomldebyter anddhexylll ati on

col um was cir&a&gted I nto the carbonylation reactor, and crude acetic
acid was obt at e cantaingd in,erpde,neatiswacifopbtadned: STom stillation

column.  Carbopyl [ gpuritics congined in e, aboye orude, qqetiic,aci d vere

column were 250 ppm and 12 ppm, respectively.
Comparative Example 3

The same procedure as that in Comparative
Example 1 was repeated, except that the crude reaction
liquid comprising acetaldehyde of 175 ppm, methyl
iodide of 5 wt. 3, water of 7.0 wt. %, methyl acetate .
of 15 wt. %, acetic acid of 72 wt. %, iridium and
ruthenium (prepafed from IrI; and Rul,) of 4,000 ppm
was used, but the liquid withdrawn from the top
(decanter temperature was 40°C) of the first
distillation column did not separate. The éontent of
crotonaldéhyde contained in crude écetic acid obtained
from the side stream withdrawn from the first
distillation column was 10 ppm or more.

The temperature of the decanter was lowered
down to -5°C but the liqﬁid did not separate. The -
temperature was further lowered, and the liquid

started freezing at -10°C, which made the operation

impossible.
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19 T di ni t rophenyl hydrazine and then anal yzed with liquid-
chromat ography to find that the carbonyl inpurities were contained in the
crude acetic acid in large quantities. Since the inpurities were contained
in too large quantities, they were not determ ned. Exanple 1 Wat er
was batchw se added (the anount of water added batchw se corresponded to
0.8 wt. part PeamdPO sw. parts of the mxture fed fromthe top in the
flash zone to the first distillation colum) to crude acetic acid

obtained from the sigidd RA8M i@ btd hed herohi tBé 8igéi staghan col um
shown in Conparative Exanple 1, and the crude acetic acid was fed to the

second di stiwiehdrawnsof tom. the fihestedostdillatibhatbdamncehown, inat er was
separated fromthe top part and circulated into the first distillation
colum. In theomparstive sExanple 03 (décanterhtempéraxumneg:anolda) ehst he
upper phase (aqueous phase) wthdrawn fromthe  decanter at the top of the
first distill|£ed oo cchernsecond digtihlaticn ch&ummatewaterrwsgondlng to a
conbi ned amount of water mixed in the side stream

batchwise added (the amount of water added batchwise

corresponded to 2 wt. parts per 100 wt. parts of the

mixture fed from the top in the flash zone to the

first distillation dolumn) to a fractional liquid

withdrawn from thé tdp of the second aistillation

column, and the liquid was circulatedfto the first

distillation column. The reflﬁxing amount of the

upper phase (aqueous phase) withdrawn from the

decanter ét the top of the first distillation column

was controiled so that water added was circulated from

the first distillation column to the second

distillation column without circulating into the

carbonylation reactor. The content of crofonaldehyde

contained in crude acetic acid thus obtained from the

side stream withdrawn from the first distillation

column was 3 ppm. |

Example 4

| Example 4 is to show that the liquid separates
in the decanter by reducing the concentration of
methyl acetate coﬂﬁained in the liquid fed to the

decanter at the top of the first distillation column.

In Comparative Example 3, the distillate (low



crude acetic acid obtained in Conparative Exanple 1 and water added in the
‘present exanple was mxed into side streamacetic acid. The refl uxing
amobunt  (continuous) was 65 to 63 wt. parts per 100 wt. parts of the

m xture fed into the first distillation colum. That is, the refluxing
anount of the upper phase - 20 -

(aqueous phapgh 1uhghda2ey6raslyl N UBCANAILIRIr AL $10h e IS fdf St

distillation co was adjustéd so that water added was circul ated from

the first di ghel Farsengiseiamathiont ke 19@e0 A SiasidlyAdd oo c@ingm Wi t hout
circulating into the carbonyl ation reactor. Carbonyl inpurities contained

in crude acethatatheé tcbhusentbbaiiondofr msthRa ot=i8 wad BB av. fgom t he
first distillation colum were converted into the derivatives by

di ni trophenyl hydrarhis dbstibkated¢loewnbotdingt kiricgliatink onat ography.
Hexyl iodide was analyzed wth SIMGC. As a result thereof, it was found
t hat crotonaldghidd whsifedppm the thtind disttdridladsipndealfur@0Grsbm - and
hexyl chloride of 4 ppmin addition to water of 2.2 w. % were

processed. The Auldershow distillation column

consisting of 20 stages was used for the third

distillation column. A ligquid containing methyl

iodide as a main component-was withdrawn from the top'

in an amount of 35 wt. parts per 100 wt. parts of the

charged amount and introduced into the decanter. A

charging stage in the thifd distillation column

resided in the central part,'aﬂd the operation was

carried out at a reflux ratio of 1. The liquid of

remaining 65 wt. parts was withdrawn from the bottom

of the column and fed into the fourth distillation

cblumn. The Auldershow distillation column consisting

of 20 stages was used for the fourth distillation

column. A liquid containing methyl acetate as a main

component was withdraﬁn from the top in an amount of

31 wt. parts per 100 wt; parts of the charged amount

and introduced into the carbonylation reactor. A

charging stage in the forth distillatioh column

resided in a position which was 1/4 over the bottom of

the column, and the 6pera£ion was carried out at a

reflux ratio of 1. The liquid of remaining 69 wt.

parts was withdrawn from the bottom of the column and

.- 24 -



cont ai ned. Conparative Exanple 2 The sane procedure as that in
Conparative Exanple 1 was repeated, except that the conposition of the
crude reaction liquid was changed to water of 2.0 w. % nethyl acetate of
5.0 wt. % and acetic acid of 58.0 w. % but the liquid withdrawn from
the top (decanter tenperature was 40C) of the first distillation .colum

did not sepaqﬁkpiﬁﬂyéﬁHgndggaﬂgerprqﬁﬂﬂg%ga%ysggﬁg?%gi?ggéég £L4de acetic

acid obtained fromthe side streamw t r distillation

col um vas 4@ pHe Ped@itdr wordimaldzed to determine the mixed - 21 -
The sane procedure as that in Conparative Exanple.2 was repeated, except

that the tenpempositioh dhaherarmiffuils I herio compddet {om SEhek&sdf£ ! | ation
col um was changed to 200C, and the liquid withdrawn fromthe top of the
first distil kcomprised mathysle @aetieae SEhel Tont £ s métley Dt Dodd dehyfle and
" hexyl iodide contained in crude acetic aci-d obtained from the side stream
wi t hdrawn fr fh wite f&,r anddiwaxtien ;i @9 wt. %, and it could be :

cOnfirmed that the 1iqﬁid separated in the decanter.
The temperature of the decanter was 40°C. The content
of crotonaldehyde contained in cfude acetic acid
obtained from the side stream withdrawn from the first
distillation column was 2 ppm.

'Further, in the fourth distillation column, the
methyl acetate mixed liquid withdrawn from the top was
reduced down_to 26 wt. parts while maintaining the
reflux ratio of 1. The mixed composition of two kinds
of the'liquids comprised methyl acetate 30 wt. %,
methyl iodide of 35 wt. %, and water of 17 wt. %, and
if could be confirmed that the liquid separated in the

decanter at an operating temperature of 40°C.

- 25 -



&6l U were 250 ppn1and 12 ppm respectively. Conparative Exanple 3

The sane procedure—as—ttat T Conparative Exanple 1 was repeated, except
that the crude r conpri sing acetal dehyde of 175 ppm nethyl
i odide of 5 w. m‘mqmlc' |ﬂ % nethyl acetate of 15 w. % acetic
acid of 72 w. ruthenlun1(prepared fromlrl[err], and
Rul[err]) of 4,000 ppm was used but qui d wi t-hdrawn fronlthe top
-(decant er tenperature was 400 of the Tirst distillation colum did not

separate. They cong egfoeéssCfai-Oﬁfbéaexﬁs seatabnaélang?r ¥d8ceGalg ¢ acid

obt ai ned fron1the de streamwthdrawn fromthe fir dIStI||atI0n
colum was 1%&@&1&&0&@1% at leastTBRel 88R&ERLHN Exrdh meehd@ednt er was

| owered down to -5[err]C but the liquid did not separate. The tenperature
was further |peehel, addtatscahddiflethydr eHetr wethngasbonloaoxliGe whi ch
nmade the operation inpossible. - 22 -
Exanple 3 in the presence of an eighth group metal-containing

catalyst, methyl jodide and water, comprising:

(a) a step in which a crude reaction liquid is
withdrawn from a carbonylation step'and introduced
into a flash zone, and a catalyst circulating liquid
containing a catalyst component which is not
evaporated in the flash zone is circulated into a
carbonylation reactor,

(b) a step in which a vapor fraction evaporated in the
flash zone is fed into a first distillation column in
the fbrm of vapor and/or liquid,

(c) a step in which a low boiling circulating stream
comprising water, methyl acetate, methyl iodide, and
acetic acid is withdrawn from the top of the first
distillation column, and

(d) a step-in which érude acetic acid is withd:awn
- from bottom or the side cut near the bottom of the
first distillation column,_wherein a liquid separation
state in a deéanfer at the top of the first
distillation column is maintained by adding water to
the first distillation column. | -
2. The process as claimed in Claim 1, wherein the

concentration of water contained in a carbonylation

// .
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‘Crude acetic acidobtai ned fromthe side stream w thdrawn fromthe first
distillation co “ul“] npar ati ve Exanple 3 (decanter tenperature:
40[err] Q) was H m\m‘“ distillation colum. Water was batchw se
added (the anpunt of watédr &ddéd. batchwi se corresponded to 2 wt. parts per
100 wt. parts of the mxture fed fromthe top in the flash zone to the

first distilledd@ie®! 1Hidois 8rwetgopal 1&5quid w thdrawn fromthe top
of the second distillation colum, and the liquid was circulated to the

first distil3atiThe ootod@ss e ¢PAimedNgnagbaiin 0f Wheretinpehephase
(aqueous phase) withdrawn fromthe decanter at the top of the first '
di still ati on corlcemtratesor o e tieyll sacébatewadbntadrddddinashei rcul ated from
the first distillation colum to the second distillation colum w thout
circul ati ng icarpbonplatiomorgdction Iigeidris Zhwtednornmove.cr ot onal dehyde
contained in crude acetic acid thus obtained fromthe side stream

wi t hdrawn frdin t he ipxecesstas |atabped chnruanywas Glppm 1, ERXalpl 8,4

Exanple 4 is to show that the liquid separates in_the_ decanter by reducing
t he concent r 3¥heFei theivgtenadded tonthe nbirsh dpstildatdoned to the

decanter at the top of the fiyst distillatiop coluym, I n Conparative
Exanpl e 3, tIRP i#qzﬁe;¥ ! obtained by Entro&uglng crude P

acetic acid withdrawn from the bottom or the side cut
near the bottom of the first distillation column into
a second distillation column and ffactionating it at
the top of the second ditillation column, or a 1iquid
obtained by adding water to said crude acetic acid and
introducing the mixture into the second distilation
column and factionating it at the top of the second
distillation column, or a liquid obtéined by adding
‘'water to the liquid fractionated at the top of the
second distillation columﬁ.

5. A process for prodicing acetic acid by reacting
continuously-gt least one selected from methanol,
methyl acetate and dimethyl efher with carbon ﬁonoxide
in the presence of an eighth group metal-containing
catalyst, methyl iodide and water, comprising:

(a) a step in which a crude reaction liguid is
withdrawn from a carbonylation step and introduced
into a flash zone; and a catalyst circulating liquid .
containing a catalyst component which is not

evaporated in the flash zone is circulated into a

\\
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circul ating
processed. The Auldershow

—+ﬁ#++ﬂg—ciuuﬂiuiﬂg liquid) withdrawn fromthe top of the
»first dlstlllat olunn was anal yzed to find that the concentration of

met hyl acetate ,m(u’" This distillate (low boiling
[ ' I|q e third distillation colum and
i

used for thechPbhdsly1stsbh! +ahéescolum. A liquid containing nethyl

as a main conponent was withdrawn‘fromthe top in an anount of 35 wt.

parts per
decant er.

t he central

t he col um atide f Botrm ndd vdpot camdfiodi Ztghulidfi on
di stillation colum consisting

stillation col um consi sting of. 20 stages was .

i odi de

10@5#a Pespsinfwhien ahaa ﬁéé #vRLRE oANdvapbradedcdn e t he

arging stage in the t

ird distillation colum resided in

Phish 2ovethe Pearehtonawesrseadised10utiah eoleiinidm atio of
1. The liquid of remaining 65 w. parts was withdrawn fromthe bottom of

distillation(ckohusiep Alnivuichcanlaevnbojlisghylirgudasingastaean n

conmponent was withdrawn fromthe to
W . parts ofCORRrifingdetedurmethy

reactor.

A

acetic acid is withdrawn from the top of the first
distillation column, and

.(d) a step in which crﬁde acetic acid is withdrawn
from the bottom or the side cut near the bottom of the
first distillation colﬁmn, wherein a liquid separation
state in a decanter at the tdp of the first
distillation column is maintained by lowering a
cooling temperature in the overhead part of the first
distillation column.

6. A-process for producing acetic acid by reacting
continuously at least one selected from methanol,
methyl acetate and dimethyl ether with‘carboﬁ monoxide
in the presence of an eighth group metal-containing
catalyst, methyl iodide and water, comprising:

(a) a step in which a crude reaction liquid is
withdrawn from a carbonylatioﬁ step and introduced
into a flash zone, and a catalyst circulating liquid
containing a catalyst component which is not
evaporated in the flash zone is circulated into a
carbonylation reactor,

(b) a step in which a vapor fraction evaporated in the

colum. The Aul der show
of 20 stages was used for the fourth

5 in an anmount of 31 wt. parts per 100
anetatioccuethyd ﬂhélésnbénﬁlatlon

Sheet Has Been Replaced
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.

chaf'gi ng stage—+n-the—forth distillation colum resided in a position

whi ch was 1/4 ov the columm, and the operation was carried
but at a refluﬂim ﬁl lm liquid of remaining 69 wt. parts was
wi t hdrawn from Ofs tRe col um and -

24 - fed into the decanter. Two kinds of the liquids fed to the

decant er We'f‘?na%@@'zﬁh%d 1s0 £Rf %{Ed“ea 648 i £ COMPORd | 8 dthn tgse
| i qui ds. The conposition thereof .conprised nmethyl acetate of 17 wt. %

met hyl i odi ¢aeOfFordl oft va%bxa%dadwjnerh b, wt. % and it could be
confirmed that the |iquid separated in the ‘decanter. The t enper ature of

the decantefcdaa 4&6p The whdnherd 1o byidiionplciafudeattiong atwsamn crude
acetic acid obtalned fromthe side strean1mnthdramm fromthe first

di stillati ocomphrisingawaZzegpmmethyl acdtattdemethyl hibodiodef hamtdstill ation
colum, the nethyl acetate mxed liquid withdrawn fromthe top was
reduced dowacetizcamid s wd thiddasmdinomithiengapheof ridfe uBdirsti o of 1. The
m xed- conposition of two kinds of the |iquids conprised nethyl acetate 30
w. % net Aistiddeddons cedumn, @ndand water of 17 wt. % and

(d) a step in which crude acetic acid is withdrawn

- from the bottom.or the side cut near the bottom of the
first distillation column, wherein a liquid separation
state in a decanter at the top of the first
distillation column is maintained by reducing the -
conceﬁtration of methyl acetate contained in a liquid
fed into the decanter at the top of the first

distillation column to 40 wt % or less.

//,
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it could be confirnmed that the liquid separated I n the decanter at an
“operating tenperature of 40[err]C. ~
- 25 - 1. A process for produ0|ng acetic aC|d by reacting
continuously at |east one selected from nethanol, nethyl acetate and
dimethyl  ether with carbon nonoxide in the presence of an eighth group
nmet al - contai nin catal yst, nethyl |QﬂB§QR§@§ water, conprising: (a) a
step in which a crude reaction liquid is Wit hdrawn from -a- the

carbonyl ation st ephangregehediasdntion pridvides lagricweswror and a
catalyst-circulating liquid containing a the catal yst conmponent which is-

not evapor atgtbdutime ddatsit ddiab by readting Scont nbaislyi nto a the
car bonyl ati on reactor,
methanol, methyl acetate and the like with carbon
monoxide in the presence of an'eighth.group metal-
conteining catalyst, methyl iodide and water, which is
characterized in that wherein a liquid separation
state in a decanter at the top of the first
distillation column is maintained by'adding water to
the first distillation column. High quality‘acetic
.acid which has not so far been achieved can be

obtained while controlling the purifying energy in a

low level.

- 30 -



. SR B 90 12171-p
(b) . "a stepin V\hlch a vapor fraction evaporated in the fIash fl ashing 1pos cory
zone is fed_into a first distillation colum in the formof vapor and/or
liquid, (c) a step in which a low boiling circulating stream conpri sing

wat er, net hyl i odi de, and acetic acid is withdrawn from
t he top of ttu"ﬂlﬁmtlmnﬂﬂ ”“Ltlon cob% gnd (d) a step in which a
crude acetic dcid i$ wth¥rawn from t rm‘g/{)ttom or the side cut near the
bottomof the first distillation colum, and then:fed into a second
distillation colum characterized in that t wo phases of a nethyl iodide
phase and an agueous phase in-seperation is maintained in a decanter

provi ded atl- t he A& @pocsss foreprodueing dicetic peidt bibAeasting wentiguonslyi aigloastt ene t o

the first distillation.colum. 2. The process as clained in
A aiml, wheeleitsd fifogn fremack hedthyd racetatevmtiaﬁmeﬂgnbmeﬂw@thldarﬁohansﬂd:@wiﬂ ation
reactlonllqwdlstt % or |ess. . The process as claimed in Claim

1, wherein rtﬁ'ée RSGRE ?{f ighO é’ Hgtnli%h cﬁwfﬁgtﬁbﬂﬂw_hdd?detg&?d water

car bonyl ati on nore € process as
clainmed in an Qf, Clalml, 2 or 3, whereln the water added to the first
distillati of°CBM¥ M- is a |iquid obtained by introducing crude acetic acid
w thdrawn fromthe bottomor the side cut near the bottom of the first

di stillatio) colastap inrwhiclna saidemehction liquidds withdrawinuinom as¢hé carbemydation ng i t
at the top of the second distillation colum, or a liquid obtained by

add| ng wat ektepOandinfrodiicédeints al-fibsh- mn%hst &0 W Cdafilly st Rchllatin %JfliQuid“t 0

S\(sﬁecogd di sti ldl ation colum and fractionating it at the
t t

vvalt er to teheglc {il'bl'%l fﬁﬁc‘?%ﬁ RW challs éw%gorsagégoncfﬂgw @%‘L\‘ﬁ
col umm.

zone is circulated into-a-the carbonylation reactor,

(b)  a step in which a vapor fraetion evataorated in the-flash- flashins zone is fed
into a first distillation column in the form of vapor and/or liquid,

(©) a step in which a low boiling circulating stream comprising water, methyl
acetate, methyl iodide, and acetic acid is withdrawn from 'the top of the first
distillation column, and

(d)  a step in which a crude acetic acid is withdrawn from the bottom or the side

cut near the bottom of the ﬁrst distillation column, wherein-aliquid-separation-state—

provided at the top of the first distillation column -is-meintained-by adding water to

the first distillation column.
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5. ' A process for producing acetic acid by reacting continuously at |east
one selected fromnethanol, nethyl acetate and dinethyl ether with carbon
nonoxide in the presence of an eighth group netal -containing catal yst,

met hyl i odide and water, conprising 4 the steps (a). (b). (c) and (d) as

defi ned
efined in{l B‘Eﬂe pfo nésaﬁé Qidifed h"cladal 1 };)Il‘%%e@i"’tﬁ@ cBBd&u%SW'dfO%Q? phase

and an aqueous separation 1S nal nt canter provi ded at

the t f the.fifrst till | t (
1 the” overBiRRe B carosiaton racion Prolinh Wgh fpless. O0° | 19 temperature

-27-
3. The process as claimed in Claim 1, wherein the concentration of methyl

acetate contained in the carbonylatiog reaction liquid is 2 wt.% or more.
4, ‘ The process as claimed in any of Claim 1, 2 or 3, wherein the water added to
the first distillation column is a liquid obtained by introducing crude acetic acid
withdrawn from the bottom or the side cut near the bottom éf the first distillation
column into_ a second distillation column and fractionating it at the top of the second
~ditillatien-distillation column, or a liquid obtained by adding water to said crude acetic
acid and introducing the mixture into the second-distilatien-distillation column and
-factionating- fractionating it at the top of the second distillation column, or a liquid
obtained by adding water to the liquid fractionated at the top of the second _distillation
column.
_5. A process for producing acetic acid by reacting cohﬁnuously at least one

selected from methanol, methyl acetate and dimethyl ether with carbon monoxide in

the presence of an eighth group metal-containing catalyst, methyl iodide and water,

in a decanter provided at the top of the first distillation column by lowering a cooling

temperature in the overhead part of the first distillation column.
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6. " A process for producing acetic acid by reacting continuously at |east
one selected from nethanol, nethyl acetate and di nethyl ether with carbon
nonoxide in the pres ence of an eighth group netal -containing catalyst,

met hyl iodide and water, corrprlsl ng [err] t he steps (a) (b) (c) and (d)
as defi ned gy : , phase

and aqueous phase T nseperatl on i's maintained | ] re e S "o at
the top of the first.distidl.ation colum .reduci. .heconcentratlon of
methyl - acoTRPaREatoet it fnieonerande sy oisgulntine Hevid eons pelyats o

the first dlstlllatlon colurm to 40vvt % or Iess.. .

6. A pfocess for producing acetic acid by reacting continuously at least one

selected from methanol, methyl acetate and dimethyl ether with carbon monoxide in

the pres'ence of an eighth group metal-containing catalyst, methyl iodide and water,
’\/.

comprising + the steps (a), (b, (c) and (d) as defined in Claim 1. characterized in that

in a decanter provided at the top of the first distillation column by reducing the

concentration of methyl acetate contained in a liquid fed into the decanter at the top of

the first distillation column to 40 wt % or less.
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