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car bonyl ati ng- ngt hanol .in the presence of a rhodium cat
specifically, Fﬁh

e present invention relates to a novel process for_ _ _

producing high ptrity acetic acigj,OI rheregnborgﬁngp i odi des and car bonyl
car bonyl ati on are reduced. [ Descr i ption of ke Rol ated ANIAMUMAN

processes are known as an industrgﬁgcigﬁgggfgnfor produci ng ag®éikc aci d.
I'C

Anong them a process for producihg ace

acid by confinuously

met hanol wi th carbon ”D”Oﬂpﬁﬁdéké*ﬁbﬂﬂﬁﬁﬁﬁﬁqﬁﬁﬁ pyaler using a rhodi um

catal yst and nethyl iodide is the industrially nost excellent process.
Recently, reaction conditions gReat dositic Adiy ovenent have been

i nvestigated, and processes for industrially producing acetic acid at high
productivity are disclosed, wherein catalyst stabilizers such as iodide

salts are'-added and the
[Field of the Invention]

The present invention relates to a novel process

for producing high purity acetic acid formed

by

carbonylating methanol in the presence of a rhodium

'. catalyst. More specifically, the present invention

relates to a novel process for producing high purity

acetic acid, wherein organic iodides and carbonyl

impurities contained in acetic acid formed by rhodium-

catalyzed carbonylation are reduced.

[Description of the Related Art]

Various processes are known as an industrial

process for producing acetic acid. Among them, a

process for producing acetic acid by continuously

‘ reacting methanol with carbon monoxide in the presence

of water using a rhodium catalyst and methyl iodide is

the industrially most excellent process.

ka3

Recently, reaction conditions and catalysts

improvement have been investigated, and processes for

industrially producing acetic acid at high

productivity are disclosed, wherein catalyst

stabilizers such as iodide salts are added and the
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L L TEEEED FEEEr PR = FEEEE FEEEE R 1] * 159 IS SR=FHrS—SHEET
HAS BEEN REPLACED reaction is carried out in |ower water|| dbi SHEET HAR BERN
conventional content (US-A 5214203 and US-A 5001259). It || s di REP&4EED

therein that water content in a reaction liquid is reduced TO decrease
by- products such as carbon di oxide and propionic acid. However, there is
the problemthat the other trace inpurities increase in anount as the
productivity of acetic acid grows and deteriorate the quality of product
acetic acid. In particular, in a quality test by which the amunts of
very mnute reducing inpurities present in acetic acid are checked, which

's called a perymnganal e reud ng, substance Lest. (permnoangte, Lime).
mnute I ncrease 1n 1 I’T'pUI'IctI es ehaVI ng 'm nute conhcent re{ltl ons, Ich are hard

to quantitaliobelven dRENTRR QAN W AN AAded MR IAIRY Alsanal ysi s,

can be detected, and these inpurities |lea eterioration of product

quality. | npurd tiieq (WH 168 RAMHGH 3] | thaX §alt N dIHRNRGAS P a SOME ki nd of
applications are contained as well in these trace inpurities. For exanple,

it is known thalctiioh a iRAEESS rYdudeluwd e ctdide asetptsanddwyn et hyl ene
~and acetic acid, they deteriorate a palladiumseries catalyst used. These

inpurities i mclahdescarardon diconpieumisi prépdrogan adiali desveviar be concret e,

s there is the problem that the other trace impurities
increase in amount as the productivity of acetic acid
grows and deteriorate the quality of product acetic

' acid. In particular, in a quality test by which the
amounts of very minute reducing impurities present in
acetic acid are checked, which is called a
permanganate reducing substance test (permanganate
time), minute increase in impurities having minute
concentrations, which are hard to quantitatively
determine even with high-grade instrumental analysis,
can be detected, and these impurities lead to
deterioration of product quality.

‘ Impurities which particularly exert influgnces to
some kind of applications are contalned as well in
these tracehimpurities. For example, it is known that
in a process for producing vinyl acetate from ethylene
and acetic acid, they deteriorate a palladium series
catalyst used. These impurities include carbonyl
compounds and organic iodides. To be concrete, it is

known that they include carbonyl compounds such as




known that they include carbonyl conpounds such as 2 1 TIHLS SHEEL HAS ——.
‘BEEN". | REPLACED acetal dehyde, butyl al dehyde, crotonal dehydgs sargT RAS BEEN ||
et hyl cr ot onal dehyde, al dol condensati on products thereof|| and REALACED

i odi des such as ethyl iodide, butyl iodide, and hexyl i ocdFe=Er—A&
487284). However, these carbonyl inpurities deteriorating permanganate
time have boiling points tightly close to those of iodide catalyst
accelerators, and it is difficult to sufficiently renove al kyl i odides
whi ch deactivate catalysts for producing vinyl acetate by ordinary neans
such as, for exanple, distillation. In view of the forgoing, there are

di scl osed cqnventional. techni ques, such as treat of crude, acetic acid
cont ai ni ng t f&se ah'idr?@t"'éier’e%&yﬂ&el eiﬁ?' 't icgg%n[aﬁ%(}élgﬁ;ee ’ar‘?dl‘jgﬁ_dazi ng

agents. However r t W th i i agents have limts in
t he concentrgﬁp'%éﬁgﬁg%%gﬁe#§3¥?t?égﬂﬁb%%%d%régﬁéﬁggI¥g¥ﬂ5§§hple, conpounds
generated by +¢RGQEROSING AURSAL YRiGE C AMPURGS 3N A S Onaldahyde and

2- et hyl crot oal dehyde by ozone processing are saturated al dehydés.

Al dehydes t hgrRRldees ahdv & ex8duGigid g QRSI-Y 48313&% 43r.€ not hi ng but conpounds
deteriorating permanganate tinme. Accordingly, refining such as
distillation and Hosatveant thicisle agirbo@ylaribpuriities deteriorating

permanganate time have boiling points tightly close to
those of 1odide catalyst accelerators, and 1t is
difficult to sufficiently remove alkyl iodides which
. deactivate catalysts for producing vinyl acetate by
ordinary means such as, for example, distillation.

In view of the forgoing, there are disclosed
conventional techniques such as treatment of crude
acetic acid containing these minute reducing
impurities with ozone and oxidazing agents. However,
treatment with ozone and oxidazing agénts have limits
in the concentrations of the impurities to be treated.
For example, compounds generated by decomposing

‘ unsaturated compounds such as crotonaldehyde and 2-
ethylcrotoaldehyde by ozone processing are saturated
aldehydes. Aldehydes themselves have reducing property
and are nothing but compounds.deteriorating
permanganate time. Accordingly, refining such as
distillation and treatment with active carbon is
required after treatment with ozone in order to remove

saturated aldehydes (US-A 5155265).




required after treatnent with ozone in order to renove z at-ed—al-dehydes
(US-A 5155265).': 3 THI'S SHEET HAS SEEN It is known as wehésHQETWﬂEﬁBEEN
crude acetic acid with Macro reticul ated strong acid catjon exuirmrgeED
resins, or strongly acidic cation exchange resins, substituted=wTtf er
to renove organic iodides (US A 4615806). While thls method is effective
for renoving al kyl iodides, hydrogen iodide, and inorganic iodide salts,
it is insufficient for renoving the wunsaturated carbonyl inpurities

descri bed above. Wiile in every nethod descri bed above, crude acetic acid

is processed, it is attenpted as well to renobve carbonyl inpurities
contained in a Pr qgess, circul atin nti nuqQus rea tion

liauid i
process. That is, a Fethod ™ 8F° M k%;%5§%%OH§P enﬁﬁF |e§ i di scl osed,
wherein a meghyh yadide ° eBOLLSUA W4y ohly SATYL Qa2 (R BOANLAON T eact of i s

reacted wth "amno co acted w thcar inpurities

Lo form vat e bl @rnislciadgycanalRl 1A AdnIenrablve ’es"i'?l% an or gani ¢

met hyl iodi de phase is then séparatéd from an aqueous erivat'i ve phase,

fol owed by diuslsitlittur@dt ke thelhilveirodbde cRRA%E or@ani@M R 1 GRIO QY-

inmpurities (EP-A 487284). However, a concentration of the carbonyl

i mpurities canusilz8d6i)n wmnlerganscm&th@dnﬁ&e@fﬁ@ukawedﬂomto t he

carbonyl ation reactor described above is still high, and therefore
removing alkyl iodides, hydrogen iodide, and inorganic

iodide salts, it is insufficiént for removing the
unsaturated carbonyl impurities described above.

‘ While in every method described above, crude
acetic acid is processed, it is attempted as well to
remove carbonyl impurities contained in a process
circulating liquid in a continuous reaction process.
That is, a method fof removing carbonyl impurities is
disclosed, wherein a methyl iodide recirculating
stream to a carbonylation reactor is reacted with
amino compounds which are reacted with carbonyl
impurities to form water soluble nitrogen-containing
. derivatives, and an organic methyl iodide phase is
then separated from an aqueous derivative phase,
followed by distilling the methyl iodide phase to
remove carbonyl impurities (EP-A 487284). However, a
concentration of the carbdnyl impurities contained in
an organic stream recirculated into the carbonylation
reactor described above is still high, and therefore

it is not clear if the carbonyl impﬁfities have been




it is not clear if the carbonyl inpurities have been 4 )
‘able to sufficiently be renpved. Further, a new probl em fTHEﬂDVlﬁg
ni t rogen-cont ai ni ng conpounds i s i nvol ved. [ Brief Descrijfpti onrof thEi
Drawi ngs] Fig..1l shows a flow diagramof a reaction used
carbonyl ation of nethanol to acetic acid - acetic acid recovery system

- Fig. 2 shows one exanple of a distillation system for separating nethyl

i odi de from acet al dehyde. In the drawi ngs, 10: Carbonylation reactor. 12:
Fl asher. 14: Methyl iodide - acetic acid splitter colum. 30: Lower phase
inliquid separator 40, 60: Distillation colums. [Sunmary of the

| nvention] An t invention_is provide a process for

ct of se
produci ng hi & P3§L%|t§u£g&€§8%§iyd e RREOYEd- ch55h§F'03nﬂ83hds or organic
i odi des whic n&m TRULLELS aci cri bed veg are
reduced by c%npﬁogp'gg 58% |§P%ng§%?%§%Pe%cgt%§Pq%% co%ﬁou%%% are
generated. Fypthgkegan object of the present invention is to provide an
ef fectual, concrete nmeans to carry out such control.

[Brief Description of the Drawings]

Fig. 1 shows a flow diagram of a reaction used
for the carbonylation of methanol to acetic acid -
acetic acid recovery system.

Fig. 2 shows one example of a distlillation system
‘ | for separating methyl iodide from acetaldehyde.

In the drawings,

10: Carbonylation reactor.

12: Flasher.

14: Methyl iodide - acetic acid splitter column.

30: Lower phase in liquid separator. |

40, 60: Distillation columns.

[Summary of the Invention]

An object of the present invention is to provide
" - a process for producing high purity acetic acid,
wherein carbonyl compounds or organic iodides which
are impurities of acetic acid as described above are
reduced by controlling conditions of a reactor in
which they are generated.

Further, an object of the present invention is to
provide an effectual, concrete means to carry out such

s

control.



5> TH'S BEEN The present inventors have noted that a gregE—part_-of tie
inmpurities described above originate in acetal dehyde ge%eﬂ&ﬁé@“@dﬁpﬁ BEEN
reaction and that these inpurities are formed in a reactipr. THaft fé&sults

in finding that both of carbonyl conpounds or organic i©0dides which are
inmpurities contained in resulting acetic acid or both of them can be
reduced by controlling an acetal dehyde concentration in a reactor to

t hereby obtain high purity acetic acid, and conpleting the present

i nvention. The invention provides a process for producing a high purity
acetic acid, conprising the steps of continuously reacting nethanol wth

car bon nonoxi de i t rese f r ju tal an_jodi de salt,
and met hyl i odi def}hv??n %&gﬁ%ﬁeg&qﬁe&ﬁoﬁg 2’%&% e@(?%geu t)ﬁ\%t"ﬁ Iaer%%ae%n ai ni ng an
acet al dehyde'ss, GoRGeR ALY A1 1 J‘%ersgﬁ-ﬁ‘tbi QAN oW &3l i By or |ower.
It_is_prefergﬁ]e t hat théngﬁbdé]ééfine regéyﬁbn s céﬁé&%& out by
renovi ng acetaaledahyide yideoPents: a IO @SS nlg Hélad AYnNGd A alebdto a

reactor to rmaintain the acetal dehyde concentration in the reaction liquid
at 400 ppm orimpawdrt.ieslag d Moiiddn N e@aRitopl.ohdas ra giriasesis for
producing a high purity acetic acid conprising the steps of reacting
nmet hanol w t if ic@lriimgn tinartoiodd iof tdaebon’l compounds or organic
iodides which are impurities contained in resulting
acetic acid or both of them can be reduced by
controlling an acetaldehyde concentration in a reactor

'. to thereby obtain high purity acetic acid, and
completing the present invention.

The invention provides a process for producing a
high purity acetic acid, comprisihg the steps of
continuously reacting methanol with carbon monoxide in
the presence of a rhodium catalyst, an iodide salt,
and methyl iodide, wherein reaction 1s carried out
while maintaining an acetaldehyde's concentration in
the reaction liquid at 400 ppm or lower.

. It is preferable that the above defined reaction
is carried out by removing acetaldehyde from the
process liqgid being circulated into a reactor to
maintain the acetaldehyde concentration in the
reaction liquid at 400 ppm or lower.

The invention moreover provides a process for
producing a high purity acetic acid comprising the

steps of reacting methanol with carBon monoxide in the




‘THI'S SHEET ' i~ BEEN presence of a rhodium catal yst, anpodide
‘met hyl iodide, separating the resulting reaction |iquid |ﬁH@~ﬁ¥kﬁlaﬁtBEEN
phase containing acetic acid, nethyl acetate and nethyl ||i odi de=and-30I| ow
vol atile phase containing the rhodiumcatalyst, distilling the votatrfre
phase to obtain a product m xture containing acetic acid and the overhead
contai ning nethyl acetate and nethyl iodide, and recirculating said
overhead into the reactor, wherein the overhead or a codensaye of the
carbonyl inpurities of said overhead is contacted with water to separate
it into an organic phase contai ning nethyl acetate and nethyl iodide and
an aqueous phase contalnln e _carhon npuri ti contai ni

] 0 gﬁ gﬁg ﬁﬁ greactor The

acetaldehydeprﬁﬁgngglg o?g IHWa§3 i ysréC|Pc&P
nvention: o BeRfghl b 8R: T OUeEs a2 OGRS Ll o hggg;é'a@ql%nh' gh purity

acetic acid conp theée eps o Breactin car bon nonoxi de
in the pres@@%ﬁiﬁf1ﬁtBthWQﬁhQ§H%| %%sea@thﬂhQQn%ahEe%Q@ ARty ! iodide,

separating the resulting reaction iquid into a vol atil e phase cont ai ni ng
acetic acid, mefByhyhcacattat @nandetBiNyliodededanand aowowoiuakatiel € phase
contai ning the rhodiumcatal yst, distilling the volatile phase to obtain a

product m xt pheseocbaitniingngacétki chadidmardthigsayediead 1ddntgaithieng net hyl
acetate 7 [ETHT HAS BEEN

volatile phase to obtain a product mixture containing

acetic acid and the overhead containing methyl acetate

and methyl iodide, and recirculating said overhead |
. into the reactor, wherein the overhead or a codensaye
of the carbonyl impurities of said overhead is
contacted with water to separate it into an organic
phase containing methyl acetate and methyl iodide and
an aqueous phase containing the carbonyl impurities
contalning acetaldehyde, and said organic phase is
recirculated into the reactor.

The invention, in addition, provides a process
for producing a high purity acetic acid comprising the
" steps of reactihg methanol with carbon monoxide in the
presence of a rhodium catalyst, an iodide salt and
methyl iodide. separating the resulting reaction
liquid into a volatile phase containing acetic acid,
méthyl acetate and methyl iodide and a low volatile
phase containing the rhodium catalyst, distilling the
volatile phase to obtain a product mixture containing

acetic acid and the overhead containing methyl acetate




.and nmethyl iodide, and recirculating said overhead into t
wherei n the overhead containing acetaldehyde and net hyl
distilled at a top tenperature of 55C or higher, at ar

oY SHEST HAS BEEN
| ux trafikle::zD

tenperature of 25C or higher, at a pressure of 1 kg/cnR or nore, antdt—————

acet al dehyde is separated and renoved to be recirculated into the reactor.
The i nvention besides provides a process for producing high purity acetic
acid conprising the steps of reacting nmethanol wi th carbon nonoxide in the
presence of a rhodiumcatalyst, an iodide salt and nethyl iodide,
separating the resulting reaction liquid into a volatile phase contai ning

acetic acid, t hyl acet at.e and thyl. iodide and a low vol atjle phase
cont ai ni ng t f& Hﬁ%?ﬁ &&%&I Sténgfgﬁ%ﬂﬁc %%h?g\ﬁﬂkéiQW§ﬁ§$ to obtain a
product m xt cqntai ni aceti [ nd .t he qver .cqnt ai ni ng net hyl
acetate anqugfh§ﬁei5 F%%?ran Fggﬁ%c&P%tgﬁérgﬁg 5@%&%@a§%Q?nto t he

reactor, whepeidh iR ngves hEadneantal N aA9sl alidiiyded ety odide i

distilled at a top ténperature o ess than 5 a reflux tank's
tenperature @lenpRss thiFen o565k he ne@®eeNCa tofa 3 r184xCqhelk 'and

acet al dehyde is separated and renoved to be recirculated into the reactor.
It is preferdemnperaltalreretth256C oz highedycad at pxelsewete pdsilti on than a 8
TH'S SHEE T HAS BEEN stage charged with the overhead contai ni ng

kg/cm“ or more, and acetaldehyde is separated and

removed to be recirculated into the reactor.

The invention besides provides a process for

" producing high purity acetic acid comprising the steps
of reacting methanol with carbon monoxide in the |
presence of a rhodium catalyst, an iodide salt and
methyl iodide, separating the resulting reaction
liquid into a volatile phase containing acetic acid,
methyl acetate and methyl iodide and a low volatile
phase containing the rhodium catalyst; distilling the
volatile phase to obtain a product mixture containing
acetic acid and the overhead containing methyl acetate
. and methyl iodide, and recirculating said overhead
into the reactor, whereih the overhead containing
acetaldehydg and methyl iodidé is distilled at a top
temperature of less than 55°C and a reflux tank's
temperature of less than 25°C in the presence of an
alcohol and acetaldehyde is separated and removed to

be recirculated into the reactor. It is preferable

that methanol is introduced at a lower position than a

v am—



~acet al dehyde and nmethyl iodide. .A preferable enbodineht pr—the—Tnver I

VENTTO
is to maintain an acetal dehyde's concentration in the r_&EW?@ﬁEfL&J%P
400 ppmor |lower by separating the resulting reaction lijguid iifdt"a 4"

vol atil e phase containing acetic acid, nmethyl acetate and nethyl iodide
and a |l ow vol atil e phase containing the rhodium catalyst, distilling the
vol atil e phase to obtain a product m xture containing acetic acid and the
over head contai ning nmethyl acetate and nmethyl iodide, and recirculating

- said overhead into the reactor, wherein the overhead or a codensaye of the
carbonyl inpurities of said overhead is contacted with water to separate
it into an organi c phase containing nethyl acetate and nethyl i odide and
an aqueous phssage comeged il tihethvardroeheadpeontaBsizont ai ni ng
acet al dehyde, and said organic phase is recirculated into the reactor.
Anot her - pr ef exedtal &elbotk and edthhe iedkdeion is to renove acetoal dehyde
and nethyl iodide by that the overhead containing acetal dehyde and net hyl
iodide is distillfedraferaboe tempedinent aof B mvdnghet, iatta 9 - -
THI'S SHEET HAS BEEN Farr L' C ED reflux tank's tenperature of 25C or

hi gher, at a Tesidime & acedgldghsste oreoncantrakien dohydeei s  separ at ed

and renoved to be recirculated into the
reaction liquid at 400 ppm or lower by separating the

resulting reaction liquid into a volatile rhase
containing acetic acid, methyl acetate and methyl

' iodide and a low volatile phase containing the rhodium

" catalyst, distilling the volatile phase to obtain a
product mixture containing acetic acid and the
overhead containing methyl acetate and methyl iodide,
and recirculating said overhead into the reactor,
wherein the overhead or a codensaye of the carbonyl
impurities of said overhead is contacted with water to
'separate it into an organic phase containing methyl
acetate and methyl iodide and an aqueous phase
containing the carbonyl impurities containing

‘. acetaldehyde, and said organic phase is recirculated
into the reactor.

Another- preferable embodiment of the invention is

to remove acetoaldehyde and methyl iodide by that the
overhead containing acetaldehyde and methyl iodide is

distilled at a top temperature of 55°C or higher, at a
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reactor. Alternatively, the overhead containing acetal dg
‘iodide is distilled at a top tenperature of |ess than 55
tank's .tenperature of less than 25C in the presence ofjian |
acetaldehyde is separated and renpved to be recirculated into the reactor.
As above shown, the overhead is distilled under specified conditions to
separate and renove acetal dehyde, and thereafter recirculated into the
reactor. The term the lowvolitile, includes the non- volatile. First, the
process for producing acetic acid according to the present invention wl|
be expl ai ned. The rhodi um catal yst used in the present invention is
resent in a_r i Lhquid in_the for f .a rh m co Iex
2ccordingly,rfﬁﬁﬁ%hggpkng %ang§?Fuﬁﬁy gg 8 gdan eFOrﬁ1a§ long as it is

changed to ap¢c@upl,ey Wei §hybSe ﬁnq;phxg;glrhéﬁlacéfgiéégghélﬂgld To be

concrete, rhodiumiodine conplexes and Thodi um car conpl exes such as
Rhi 3 and [ RBeFR}-2k4] anar epbheat t¥eby yéeﬁrciﬁﬁstuaelﬁ%ur&he 10 THIS
St-1EET NAS BEtN F.'i~1ILHC ~u thereof 1s 200 to 1,000 ppm preferably 300
to 600 ppm iBatebls Ohl€eragmtkaliyonthe bherheagt centhidyhg I n the |
present invention, an iodide salt is added .
acetaldehyde and methyl iodide is distilled at a top

temperature of less than 55°C and a reflux tank's

.temperature of less than 25°C in the presence of an

alcohol and acetaldehyde is separated and removed tb
" be recirculated into the reactor.

As above shown, the overhead is distilled under
specified conditions to separate and remove
acetaldehyde, and thereafter recirculated into the
reactor.

The term, the low volitile, includes the non-
volatile.

First, the process for producing acetic acid
according to the present invention will be explained.

The rhodium catalyst used in the present
invention is present in a reaction liquid in the form
of a rhodium complex. Accordingly, the rhodium
catalyst may be used in any form as long as it is
changed to a complex which is dissolved in the
reaction liquid. To be concrete, rhodium iodine
complexes and rhodium carbonyl complexes such as RhI,

and [Rh(CO0),I,]” are effectively used. The use amount

- 10 -




particularly for stabilizing the rhodium catal yst under Wat el a -
'suppressing side reactions. This iodide salt may be any dﬁ@ségffgﬂégggEfy
o F '—“:

generates iodine ion in a reaction |iquid. The exanples;thereBF I

al kaline metal iodide salts such as Lil, Nal, KI, Rbl, and GCsl, alkaline
earth netal iodide salts such as Bel2l1 Myl 2, and Cal 2, and al um num group
netal 1odide salts such as B13 and Al13. Organic iodide salts can be used

besi des the netal iodide salts and include, for exanple, quaternary
phosphoni umiodide salts (nethyl iodide adducts or hydrogen i odide
adducts of tributyl phosphine and triphenyl phosphine), and quaternary

emontum o S8 5, I ) 4 S 5oRLCYSLR paiNIrgRe g e iduct o

tertiary am ne, pyri i'm

al kal i ne ”EtghtEQQngo%ab ?g%%%&a%ﬁonth e Q%%%ﬂﬁkbdgjgﬂgépse amount  of

the iodide s s 1s 0.07 mole/liter, prefera to 1.5

mole/liter in termy @hel p¢ed@ntOdnhand 1683ChNON odild@Uish1t N & RYYLsent
invention, nmethyl iodide is used as a catalyst accelerator and caused to

be present i partibularly- £oldl StaHEETZHAS BEENrhd diedclcadailyisquid in 5 to 20
wei ght % preferably 12 to 16 weight % A water content in a reaction
liquid in thanderedomt warteentndn suppie swdnghts i%eorr elaetd onpr.effariabl y
iodide salt may be any one as long as it generates
iodine ion in a reaction liquid. The examples thereof
include alkaline metal iodide salts such as LiI, Nal,
o KI, RbI, and CsI, alkaline earth metal iodide salts
such as Bel,, MgI,, and Cal, and aluminum group metal
iodide salts such as BI; and All;. Organic iodide salts
can be used besides the metal iedide salts and
include, for example, quaternary phosphonium iodide
salts (methyl iodide adducts or hydrogen iodide
adducts of <tributyl phosphine and triphenyl
phosphine), and quaternary ammonium iodide salts
(methyl iodide adducts or hydrogen iodide adducts of
tertiary amine, pyridines, imidazoles, and imides). In
particular, the alkaline metal iodide salts such as
LiI are preferred. The use amount of the iodide salts
is 0.07 to 2.5 mole/liter, preferably 0.25 to 1.5
mole/liter in terms of iodide ion in a reaction
liquid.
In the present invention, methyl iodide is used

as a catalyst accelerator and caused to be present in

- 11 -
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‘reaction in the present invention is a continuous reactijpARISBYAYT HAS&EENe
formed by reacting raw material nethanol with acetic adid i s*pwés&fD in
0.1 to 30 weight % preferably 0.5 to 5 weight % and the baftance of

princi pal conmponents in the reaction liquid is acetic acid which is a
product as well as a reaction solvent. In the present invention, typical
tenperature in the carbonylation of nethanol is about 150 to 250'C, and
tenperature ranges of about 180 to 220'C are preferred. A partial pressure
of carbon nonoxi de can be changed in a wde range and is typically about 2

f bl 10, whal.e d
wthin a rindercrcanst 11881848 B 50 BOCABAENGT SpaPremtrablLdres of

by- products and,;a wgﬁgﬂ% pressure of a liquid contained. The process of the
present invention expl ai ned bel ow based on a drawing. Fig. 1 is a

flow di agram showhngager-aghiteit- ih2a Feh %t%ﬁELdﬁ%dBEfﬁNthBE LACED aceti c
acid recovery systemused for rhodiumcatal yzed carbonylation of nethanol

to acetic acpdeséhe ﬁﬁ@@hkeanf&gnusewea@ﬂk %0 oaCekks ,apird ferably

10 weight %or less, and nore preferably 1 to 5 weight j -
[

10 weight % or less, and more preferably 1 to 5 weight
% .

As the reaction in the present invention is a

continuous reaction, methyl acetate formed by reacting

. raw material methanol with acetic acid is present in
0.1 to 36 weight %, preferably 0.5 to 5 weight %, and
the balance of principal componénts in the reaction
liquid is acetic acid which is a product as well as a
reaction solvent.

In the present invention, typical temperature in
the carbonylation of methanol is about 150 to 250°C,
and temperature ranges of about 180 to 220°C are
preferred. A partial pressure of carbon monoxide can
be changed in a wide range and is typically about 2 to
30 atm, preferably 4 to 15 atm. The whole reactor
pressure resides within a range of about 15 to 40 atm
because of partial pressures of by-products and a
vapor pressure of a liquid contained.

The process of the present invention will be
explained below based on a drawing.

Fig. 1 is a flow diagram showiﬁé a reaction -
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acetic acid recovery systemshown in Fig. 1 includes a ‘ -
‘reactor 10, a flasher 12, and a methyl iodide - acetic fcTHSSPIFS (&}S BEEN
colum 14. Usually, reaction liquid contents are autom i cal | PEREAATRi ned.
at a fixed level in the carbonylation reactor 10. Fresh Trethanol and a
sufficient anount of water are continuously introduced into this reactor
according to necessity, and at |east a neasurable concentration of water
is maintained in a reaction solvent. An alternative distillation system can
al so be used as long as it is equipped with neans for recovering crude
acetic acid, and neans for recirculating a catalyst Iliquid, nethyl iodide,
and nethyl acetat.e int.o the reactor. In a preferrquprocess, car pon
NDNOXi deyi s A6t ds 2’1%%9%‘?%&%@8&"1% oS ifffe S0 Uit adarzed of a
stirrer used fQxr T ents in the carbonyl.ation reactor 10. A
gaseous suppff?ﬁﬁﬁﬁgfgbggl%g?é“ﬂﬁgﬁﬁgsgﬁ &9° &féﬁcﬁ%é reaction |liquid by
this nean. A gasegus Hiuds oh FeM in%t@ﬂa%%hart%e%cfertgr@ o8 g reactor to
prevent the accunul ation of gaseous by- products and nmaintain a set _
partial’ presgidet iQf aadbeRcovkdy Bils2epHERbWHASBERY . hL iRERLAdDP o Monoxi de
in the whole fixed reactor pressure. Reactor tenperature is automatically
control |l ed, eadbanydrltdon reaedtode-19uppl vilagheat ai,alands a metdduced at a

iodide - acetic acid splitter column 14. Usually,
reaction liquid contents are automatically maintained
at a fixed level in the carbonylation reactor 10.

" ‘Fresh methanol and a sufficient amount of water are
continuously introduced into this reactor according to
necessity, and at least a measurable concentration of
water is maintained in a reaction solvent. An
alternative distillation system can also be used as
long as it is equipped with means for recovering prude
acetic acid, and means for recirculating a catalyst
liquid, methyl iodide, and methyl acetate into the
reactor.

In a preferred process, carbon monoxide is
continuously introduced into an immediate lower part
of a stirrer used for stirring contents in the
carbonylation reactor 10. A gaseous supplying material
is dispersed all over the reaction liquid by this
mean. A gaseous purge stream is discharged from the
reactor to prevent the accumulation of gaseous by-

products and maintain a set partial'bressure of carbon
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reaction rate sufficient for maintaining the preferred n '
pressure. Liquid products are withdrawn from the carbonylljaf 6nSieelct6? BEEN
at a speed sufficient for maintaining a fixed | evel and [introB&%EEACFRt o

an internedi ate point between the top and bottomof the flasher 1Z via a
line 11. A catalyst liquid is withdrawn fromthe flasher 12 as a bottom
stream 13 (aceti-c acid containing mainly the rhodium catal yst and i odi de
salts together with small anounts of nethyl acetate, nmethyl iodide, and
water) and returned to the carbonylation reactor 10. An overhead 15 from
the flasher 12 contains nainly product acetic acid together with nethyl

i odide, neth at.e, h duct acetic acid (c w t hdr awn
ie . bot t om TERPRIRF Wt FACaMHOP ol oG GEoFI08 T S88 TS 1 REMdHom of ¢ he
met hyl 'Od'd%egp%?%%g%eaq%da%&%b%%?&aﬁq UQBQ}%Pll%dTUEBQQ %&%Qﬁp by

met hods kno ons havi in t'he art n over head 20

fromthe netﬁ%ho Qdie d%uppﬁ%%hbcm%%bqléﬁl'%t§ht?%bﬁg%d1%t‘%”“ajn'ng mai nly

nmet hyl iodi de and nethyl "acetate as as small anounts of water and
acetic acid irgactibdn Fete %H@%IcHéﬁtBﬁﬁm mBER%QQ%@ gr%ﬂé”ﬂ#é¥é¥}édﬂo the
carbonyl ation reactor 10 via a line . The overhead 20 is typically

separ at ed |nmmolbmmebmqwmdpph&&ﬁ&ebychnden@rbguwhena&eswﬁmh@nmmn
from the carbonylation reactor 10 at a speed
sufficient for maintaining a fixed level and
introduced into an intermediate point between the top
. and bottom of the flasher 12 via a line 11.

A catalyst liquid is withdrawn from the flasher
12 as a bottom stream 13 (acetic acid containing
mainly the rhodium catalyst and iodide salts together
with small amounts of methyl acetate, methyl iodide,
and water) and returned to the carbonylation reactor
10. An overhead 15 from the flasher 12.contains mainly
product acetic acid together with methyl iodide,
methyl acetate, and water.

Product acetic acid (can be withdrawn as a bottom
stream) withdrawn from a side face close to the bottom
of the methyl iodide - acetic acid splitter column 14
is further refined by methods known by persons having
ordinary skill in the art. An overhead 20 from the
methyl iodide - acetic acid splitter column 14
containing mainly methyl iodide and methyl acetate as

well as small amounts of water and acetic acid is
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‘amount of water is present. A |ower phase 30 conprises painly nethyl
iodide and snall anpunts of nethyl acetate and acetic af}iflysagcaHAPBEEN
phase 32 conprises mainly water, acetic acid, and a smalll angupta®ED
nmet hyl acetate. 1In the present invention, it is inportapRt—rsuch
reaction - acetic acid recovery systemto carry out the reaction while
keepi ng an acet al dehyde concentration in a reaction liquid at 400 ppm or
| ess. The acetal dehyde concentrati on exceeding 400 ppmis not preferred
because inpurity concentrations in acetic acid which is a product
increase, and a conplicated refining processing step is required. A
met hod in which .re qyion coqgitions ar.e naged amjék%gfiyod.in whi ch
ate

recirculat into the carbonyla n.rea via a
acet al dehyde 'i's renoveé"%ron1a processrP1qU| circu I nt'o a reactor

are avail abl g ;.j rd j j & IﬁﬁQﬁ? ration in the
reaction Ii qﬁiléié;tﬂdoglhp%%@%{dsgdrﬁgs m&géea?rlelt}{d% he GIrHealc 1%éc))n
condi tions ig] UdeR, | NPHEAMNDNWYREE A Wil A foi AL €1
concentration, and rhodium catalyst concentration. These operations |ower
mai nly the acgialmteydeayateld isTiteseht.! ‘A 11 REN pHC &Y r&nfi ddk t he
reaction liquid in the carbonylation reactor 10, which results in
control ling maimdydale thyridersHtdecoranaf sacatlalaehyotess anfd neketdryelasi ng
by- producti on speeds of reducing substances such as

"~ acetate and acetic acid, and an upper phase 32

comprises mainly water, acetic acid, and a small
amount of methyl acetate. |

. In the present invention, it is important in such
reaction - acetic acid recovery system to carry out
the reaction while keeping an acetaldehyde
concentration in a reaction liquid at 400 ppm or less.
The acetaldehyde concentration exceeding 400 ppm is
not preferred because impurity concentrations in
acetic acid which is a product increase, and a
complicated refining processing step is required. A
method in which reaction conditions are managed and a
method in which acetaldehyde is removed from a
process liquid circulated into a reactor are available
in order tohmaintain the acetaldehyde concentration in
the reaction liquid at 400 ppm or less.

The management of the reaction conditions

includes increasing hydrogen partial pressure, water
concentration, and rhodium catalyst concentration.

These operations lower mainly the acdetaldehyde

- 15 -




crotonal dehyde and 2-ethyl crot onal dehyde, and al kyl i odi y
i odi de. However, in sone cases, these nethods have a def{eBtIStBHFMC/eaSEEN
by- production speed of propionic acid. In view of the forgoifgy.imwrder
to control the acetal dehyde concentration in the reactionTiquidimr—the="
carbonyl ation reactor 10 to 400 ppmor less, it is preferrable to renove
acet al dehyde fromthe process liquid circulated into the carbonyl ation
reactor 10. The nmethod in which acetal dehyde is renoved and the nmethod in
whi ch the reaction conditions are controlled can be used in conbi nation.
Hydrogen partial pressure in the carbonylation reactor 10 originates in

hydr ogen generated .in the .s em b jueouys, gas, shift reaction in the

pr esent reaé??%ﬁ?Q%ﬁitHQ¥ 56%355%§E%éé%;9%ﬁtﬁ§ﬁi§ilﬁ rogen introduced
into the rea t j W IRt &h nQxi nef hod for
renovi ng acefc%lggg&\l%%@%glmﬁ%ggogr ol?é’s? lf&lg]luir%%::l}liﬁ%ul a %nﬁo&&t]}@

carbonyl ati onp, r83H10% oHY el tUdes dfeta%%l%éﬁi}@'aq{dstdféc'r%té heand 16
TH S Q.' FFT BEEN extraction, or the conbination thereof, an

di stillati ongxiprashiciion Ry &F a%dutd iy ReSTdncdy Gudt ¢y is a target

for renoving carbonyl inpurities containing
crotonaldehyde and 2-ethylcrotonaldehyde, and alkyl
iodides such as hexyl iodide. However, in some cases,
these methods have a defect td increase a by-
production speed of propionic acid.

. In view of the forgoing, in order to control the
acetaldehyde concentration in the reaction liquid in
the carbonylation reactor 10 to 400 ppm or less, it is
preferrable to remove acetaldehyde from the process
liquid circulated into the carbonylation reactor 10.

The method in which acetaldehyde is removed and
the method in which the reaction conditions are
controlled can be used in combination.

Hydrogen partial pressure in the carbonylation
reactor 10 originates in hydrogen generated in the
system by aqueous gas shift reaction in the present
reaction and, in some cases, originates in hydrogen
introduced into the reactor together with raw material
carbon monoxide.

A method for removing acetaldehyde from the
process liquid circulated into the carbonylation

reactor 10 includes methods such as ‘distillation and

- 16 -




“the l.ower phase 30 which is rich in-nethyl iodide, a honn eneous - 1:i QUi %N
the overhead 20 if the overhead 20 is not separated into twe--tayers,—an—
absorbing liquid for vent gas in a waste gas absorbing system and a | ow
boiling liquid obtained by further distilling crude acetic acid Iliquid
withdrawn fromthe line 17 close to the bottom of the splitter colum 14,
because the concentrations of acetal dehyde are high. O them further
preferred is the upper phase 32, the | ower phase 30, the honbgeneous
liquid of the overhead 20 if the overhead 20 is not separated into two

I , th t t f. Crud t d
ot 4 wi PRI SR ng™ e EPApdTRkIan JERARdd P8 product aceti ¢ acid

after the cr i C i s dehydrated in the subsequent
dlstlIIatlonﬁggfﬁéﬁgtqog/e enagﬁﬁggduced into an acetic acid product colum

for distilling topseparald 'a'nghI%O'p|r'o'&%s%”§1qﬁ‘ﬁ’d %ﬂ_clh?_qs[@ ThrEe Ter

process liquid which is a target for renoving HEFT
-1/, S BEEN rear eyl ingpehirbods 1CRbairiiti@ saeehdlad@hvge as described above
usually contains nmethyl iodide of 5to 90 weight % acetal dehyde 0.05 to
50 wei ght % acetthyldehgdet atre aheO updelS pvaisght32%pfacdiel @oadiethsefted to 80
wei ght % noisture of 0.1 to 40 weight % and ot her

of the overhead 20, the lower phase 30 which is rich

acet al dehyde are the upper phase 32 of the condensate @hgﬂg%ggpeag

in methyl iodide, a homogeneous liquid of the overhead
20 if the overhead 20 is not separated into two

" layers, an absorbing liquid for vent gas in a waste
gas absorbing system, and a low boiling liquid
obtained by further distilling crude acetic acid
liquid withdrawn from the line 17 close to the bottom
of the splitter column 14, because the concentrations
of acetaldehyde are high. Of them, further preferred
is the upper phase 32, the lower phasé 30, the
homogeneous liquid of the overhead 20 if the overhead
20 is not separated into two layers, or the carbonyl
impurities concentrate thereof. Crude  acetic acid
liquid withdrawn from the line 17 is usually turned to
product acetic acid after the crude acetic acid liquid
is dehydrated in the subsequent distillation column
and then introduced into an acetic acid product column
for distilling to separate high boiling and low
boiling matters.

The process liquid which is a férget for removing
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carbonyl inpurities. The process |liquid containing acetal :
“contains useful conponents such as nethyl iodide, methyl| agetateranctdbeen
like and therefore is circulated to the carbonylation reactor #0-forzp !
reuse. Accordingly, the acetal dehyde concentration in the=reactor—carbe
reduced by separating and renoving acetal dehyde fromthese circulating

| iquids. A nethod for separating carbonyl inpurities containing
acet al dehyde includes a nmethod in which a process |iquid containing
acet al dehyde is distilled and separated in one distillation colum, a

met hod in which | ow boiling conponents conprising acetal dehyde and net hyl

i odi d fi . d.fr. her . b istillation, dth
acet al dehyde CPL PORS HP LGP SATERSMLAR AE SPIGSHS By o sti11ati on,  and

a method in [ Mt i zi tyre .acet al y i |ld -m.scible

w th water aﬁ%sggﬁg%ﬁ aigggdgsgglg afégﬁélﬁgs@%ﬁ%&iﬁ¥§$i%§%;4E%Qf}action
with water igoepRli@nedsf onceeRakahyad BELBYlo 89 deigntld, I HEET HAS
BEEN GPD fron1aé§taléeh$§e. Whenbapetalgehyde is égparategk%§P§Ctly from
the processakiegditd of @ tongbewdiighitl kat hertge! W iotr oS toPiERt ty
difficult to concentrate acetal dehyde because boiling point of nethyl

i odide is clesdght thamodkture of 0.1 to 40 weight %, and other

carbonyl impurities.
The process liquid containing acetaldehyde and

others contains useful components such as methyl
. iodide, methyl acetate ahd the like and therefore is
circulated to the carbonylation reactor 10 for reuse.
Accordingly, the acetaldehyde concentration in the
reactor can be reduced by separating and removing
acetaldehyde from these circulating liquids.

A method for separating carbonyl impurities
containing acetaldehyde includes a method in which a
process liquid containing acetaldehyde is distilled
and separated in one distillation column, a method in
which low boiling components comprising acetaldehyde
and methyl iodide are first separated from other
components by distillation, and then acetaldehyde is
further separated from methyl iodide by distillation,
and a method in which utilizing a nature that
acetaldehyde is well miscible with water and methyl
iodide is scarcely miscible with water, extraction

with water is employed for separating methyl iodide
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[

_acet al dehyde. The concentration of acetal dehyde by disti tg gg
i

n _
nonaqueous system such as nethyl iodide not only generat é§§3ﬁ§§§8%%%
net al dehyde and prevents acet al dehyde fron1concentrating,buL_dE§d“"“
deposites netal dehyde in the process and prevents stable operation. In
view of the foregoing, the nmethod in which extraction with water is used
for separating nethyl iodide from acetal dehyde is preferred, and
particularly preferred is a method in which after an acetal dehyde liquid
containing nmethyl iodide is separated froma process |iquid by
distillation, acetaldehyde is selectively extracted with water, and this

is further s a fr distillation/separation process. According to
this nethod%9§@e%§%§3%§gggg§ﬁ be very efficiently concentrated and

removed because dingein' LAk gehGARE, AL léfeﬁairﬁt@idg?aiir%cf}*ig GRRGERN At i on of a
water extract by distillation, “and an increase in hydrogen 1on
concentrati ogrbRedsdhgigulijata dugihg1ehais¥899ARIBN! @A uith ,e5tter; scan
suppress' the generation of - 19 - | "TH S SHEET HAS BEEN paral dehyde and
net al dehyde. pYberydiastrirlikat itorof @bnsepai-atticOn cet adAlhiydd Bl alukeOne
distillation colum, water may be charged into the distillation colum,
and/ or disti bbdfliiog pernpé¢r afumetamd poddder é smayolse tel ehattedft o contro

t he generation of paral dehyde and netal dehyde. Further, distillation
condi ti ons magelbeldehyde. The concentration of acetaldehyde by

distillation in a nonaqueous system such as methyl

iodide not only generates paraldehyde and metaldehyde
" and prevents acetaldéhyde from concentrating but also
deposites metaldehyde in the process and prevents
stable operation. In view of the foregoing, the method
in which extraction with water is used for separating
methyl iodide from acetaldehyde is preferred, and
particularly preferred is a method in which after an
acetaldehyde liquid cbntaining methyl iodide is
separated from a process liquid by distillation,
acetaldehyde is selectively extracted with water, and
this is further separated from a
distillation/separation process. According to this
method, acetaldehyde can be very efficiently
concentrated and removed because distillation
temperature is high in the concentration of a water
extract by distillation, and an increase in hydrogen
ion concentration in a distillate due to the

decomposition of ester can suppress the generation of
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“acet al dehyde may be separated and renoved from bottom produdi&SHEET Mh%BE:N
forns of paral dehyde and netal dehyde. In this case, solvients RdPFs3BEVi ng

varied to positively generate paral dehyde and netaldehyae=:and

met al dehyde, such as nethanol have to be charged into the corum to —
prevent clogging caused by the crystallization of netal dehyde. The net hod
in which extraction with water is used for separating nethyl iodide from
acet al dehyde will be explained belowin detail. In this water extraction
met hod, carbonyl inpurities contained in the |ower phase 30 in a liquid
separator containing carbonyl conpounds such as, for exanple, acetal dehyde,

cr ot onal dehy graﬁﬁgﬁyggtngL%%EXQEeﬁ %esewgratﬁqsgagg% reagblon product by

extractlngt ormareC|rcua|ng ntalnlng no

car bonyl '”pE%bhgﬁ%loﬁCEQVthglbﬂ o8 tPi G Sheed: §TheLTgat, ng%mgpmerjphase

30 in the Iqui d separator bath is separated into an organ TH S

SHEET HAS BERNtephasg b%CthFk%B'@ﬂtét%ﬁ%”ﬁﬁ@@&%hﬁ%@%n”@bﬁﬁhn‘Od'de and an
aqueous phase stream containing carbonyl inpurities, particul'arly

acet al dehydeahy /ext dagtiionatibhhteaperatand aaubgp¥ksuRUmali @& are then
renmoved fromthe organic phase recirculating streamto the reactor. At
the first stepevatedetpr ebetred mbthgdnerhéion of paraldehyde and
metaldehyde. Further, distillation conditions may be
varied to positively generate.paraldehyde and
metaldehyde, and acetaldehyde may be separated and
" removed from bottom products in the forms of
paraldehyde and metaldehyde. In this case, solvents
dissolving metaldehyde, such as methanol have to be
charged into the column to prevent clogging caused by
the crystallization of metaldehyde.

The method in which extraction with water is used

for separating methyl iodide from acetaldehyde will be
_explained below in detail.

In this water extraction method, carbonyl
impurities contained in the lower phase 30 in a liquid
separator containing carbonyl compounds such as, for
example, acetaldehyde, crotonaldehyde, and
butylaldehyde are separated from a reaction product by
extracting them with water to form a recirculating
stream containing no carbonyl impurities. According to
a preferred embodiment, the lower phase 30 in the-

liquid separator bath is separated into an organic
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impunities such as, for exanple, acetal dehyde, crotonal dehy o pip

but yl al dehyde is contacted to water to extract the car bonyl__ uritire
into an aqueous phase. The carbonyl inpurities can be det er m ned by an
anal ysis before processing. The extraction is carried out at tenperatures
of O to 100'C for 1 second to 1 hour. Any pressure can be enployed.
Pressure is not essential in this method, and advantageous conditions can
be selected in terns of cost. There can be used as an extractor, every
sui tabl e apparatus which is known in terns of technique, such as the
conbi nati on ettlers t he cqmhination qf stat Ca m xers and
decant ers, Q&B%%otac§?¥$ T A5y (X)qﬁénlng é% lzf%%ﬁay colum, a
packed col u erf %§$§j q%g? | fif) 1 and a pulsatlon
colum. - rmd-nd?lla%Tqug{ =P %I%E% lﬁg%lg tcgaﬁj pa SI ng through an
extractor to g ARG, Jdi RAURAUS RRASS 1MJHBRIB GRNIABItH 10 & bonyl
inpurities and the organic phase stream containing no carbonyl inpurities
are obt ai ned.wilhe wert@ani andhasa boiyleamput itdes GHaatfbd o ddsved

carbonyl ation reactor. The aqueous phase streamis sent to a distillation
colum to sefarat eheheregamienyhagypurddiires fatdmgnaitateam to the

1 ower phase 30 in the liquid separator bath containing w éégpyl ETHASBEENI

reactor.
At the first step in the preferred method, the

lower phase 30 in the liquid separator bath containing
'. carbon&l impurities such as, for example,
acetaldehyde, crotonaldehyde and butylaldehyde is
contacted to water to extract the carbonyl impurities
into an aqueous phase. The carbonyl impurities can be
determined by an analysis before processing. The
extraction is carried out at temperatures of 0 to
100°C for 1 second to 1 hour. Any-preésure can be
employed. Pressure is not essential in this method,
and advantageous conditions can be selected in terms
of cost. There can be used as an extractor, every
suitable apparatus which is known in terms of
technique, such as the combination of mixers and
settlers, the combination of static mixers and
decanters, RDC (rotated disk contactor), a Karr
column, a spray column, a packed column, a perforated
plate column, a baffle column, and a pulsation

column.
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and water is recirculated to the extractor. The val ue ofFERe—carbony
impuri‘ties removed can be determined by an analysis neth d*“$§%EETHH§EEEN
distilling nethod under particular conditions for separating rEAWNCEDodi de

and acetal dehyde is detailed. Investigations intensively nade by the
present inventors have resulted in finding that the generation and
deposi tion of paral dehyde and net al dehyde which are the condensation
products of acetal dehyde can be controlled, and nethyl iodide can
efficiently be separated from acetal dehyde by controlling top
tenperature, reflux tank tenperature, and pressure or controlling top

G SELITing a i x84 TorqAT Sdoth A ONG o8t S ARG TaE FefAEniai de. and
| et t t t d
brobess o o3 ndrfl¥ys PHERS %Eéﬁg%ﬁbiééﬁq orC%Zf?’?&e’ Tontl'y separating.

acet al dehyde 1%1%@11‘%5%' an(?id'tgl% l?%g%'rﬁtc' Iplh'a@‘.% & tP4ed cldnq:ga' 31191%“t ni ng

acet al dehyde and net hyl 1 odi exanpl e the overh escri bed above,
at top tenperarhops 10fi mparE tale shiaghelbob thahledX MK Jreharatyase of 25 C or

hi gher, and pressures of 1 kg/cn2 or nore, or distilling it at top
t enper at ur es sa@frela@s 9 st har Y% uCaanrd dor ahlealcat®onylation reactor.
The aqueous phase stream is sent to a distillation
column to separate the carbonyl impuritlies from water,
and water is recirculated to the extractor. The value
. of the carbonyl impurities removed can be determined
by an analysis method.

Next, the distilling method under particular
conditions for separating methyl iodide and
acetaldehyde is detailed.

Investigations intensively made by the present
inventors have resulted in finding that the generation
and deposition of paraldehyde and metaldehyde which
are the condensation products of acetaldehyde can be
controlled, and methyl iodide can efficiently be
separated from acetaldehyde by controlling top
temperature{ reflux tank temperature, and pressure or
controlling top temperature and reflux tank
temperature in the presence of alcohol in distilling a
mixed liquid containing acetaldehyde and methyl
iodide, and completing the present invention.

That is, the present invention ‘provides a process
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tank tenperatures of less than 25' C in the presence of Hot=—— ==

Followings, Fig. 1 and Fig. 2 are used to illustrate. TSI SHEHTA1ARN E;E:“
stream 21 can be forned by the |ower phase 30, the upp@r phaBEPBECEY, if ||
they are not separated, the whol e overhead 20, or conbiF hese phases

and overhead wthdrawn fromthe nethyl iodide - acetic acid splitter columm
14 with other recirculated products containing nethyl iodide, nethyl
acetate, water, and inpurities. The |l ower phase 30, the upper phase 32 or
the whole overhead 20 withdrawn fromthe nethyl iodide - acetic acid
splitter colum 14, or the recirculating stream?21 is introduced into a

distillation_col ump..4Q d subjected ta the processing of the present

i nvention. EV&Fy e?tﬁﬁcétﬂngqé’qlﬁe ARG &6 sal%r?g\?ﬁ%l r?n%t &5EY0f  t echni ques
can be used f;QyideStyd |@Atd37 133 EH EET A9 BE s EPLACED col ums
and separatiéh.]$Le giage nu#bef'ofﬁiégﬁ Elgpﬁon c§w€#€§5§§y be any stages.

Two or nore a@etaldedylddn a6l WEthyTaY J8 déS et dr0 SR LUhd he  processing
of the present invention if it can not be <carried out in a single

distillationceeread desdraasdnabefve,acit itdpes capeira tiie scage syrey e the

processing of the present
or higher, reflux tank temperatures of 25°C or higher,
and pressures of 1 kg/cm? or more, or distilling it at
top temperatures of less than 55°C and circulating
tank temperatures of less than 25°C in the presence of

' alcohol.

Followings, Fig. 1 and Fig. 2 are used to
illustrate.

A recirculating stream 21 can be formed by the
lower phase 30, the upper phase 32 or, if they are not
separated, the whole overhead 20, or combining these
phases and overhead withdrawn from the methyl iodide -
acetic acid splitter column 14 with other recirculated
products containing methyl iodide, methyl acetate,
water, and impurities.

' The lower phase 30, the upper phase 32 or the
whole overhead 20 withdrawn from the methyl iodide -
acetic acid splitter column 14, or the recirculating
stream 21 is introduced into a distillation column 40
and subjected to the processing of the present
invention. Every suitable equipment which is known in

terms of techniques can be used for ‘distillation
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invention is carried out in the two distillation colu i
“below referring to Fig. 2. The | ower phase 30, the uppef {iQseEE2 HAS BHEN
whol e overhead 20 wi thdrawn fromthe nmethyl iodide - acgtic agim sAqEOtter
colum 14, or the recirculating stream 21 is introduced=i-nte-the
distillation colum 40, and a nethyl iodide recirculating stream w thdrawn
fromthe bottomof the colum is recirculated into the reactor via a line
46. A distillate 44 is obtained fromthe top. The distillate 44 fromthe
distillation colum 40 is introduced into a distillation colum 60 and
subjected to the processing of the present invention. A nethyl iodide
recirculating itrean1fron1mhic cetaldepgde Eas been renoved is

? bn

t f
recircul ated P%nstﬁ%duﬁﬁg?rﬁg?gggfTP%esg?g?iPPQ olum 40 via a line
66. O, | iguid f i t aQf t al dehyde h
boen 1 enoved LaGt be ERoh ccBLuhY! af BT MO Do BRS: Rhol R ApRLYE" \ED
e | nopnd A en, o ed ; o Tate
oot roul aredtar SEHAELGR B0 hRECnAS B BEed OB, Bk PP ofkbbhs BUC <% qui d

of the whol eppyecbedly 89 vhéhpgraventr eAvEREioRt byl 1todhflenotapgeti c acid
splitter colum 14 contains nethyl iodide of 5 to 90 weight %

acet al dehydecafr0ef5otico 50 aesghglédiethylation column for

reasons of facilities cost.
The case where the processing of the present
invention is carried out in the two distillation
. column will be explained be.low referring to Fig. 2.
The lower phase 30, the upper phase 32 or the
whole overhead 20 withdrawn from the methyl iodide -
acetic acid splitter column 14, or the recirculating
stream 21 is introduced into the distillation column
40, and a methyl iodide recirculating stream withdrawn
from the bottom of the column is recirculated into the
reactor via a line 46. A distillate 44 is obtained
from the top.
The distillate 44 from the distillation column 40
' is introduced into a distillation column 60 and
subjected to the processing of the present invention.
A methyl iodide recirculating stream from which most
of acetaldehyde has been removed is recirculated into
the upper part of the distillation column 40 via a
line 66. Or, in the case where a liquid from which

most of acetaldehyde has been removéﬁ and which 1is
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,acetate of O to 15 weight % acetic acid of 0 to 80 weigj f _
0.1 t.o 40 weight % and other carbonyl inpurities. BecaufelHR&HhEddESEEEEN
liquid containing acetaldehyde described above contains {seful S=icloipeent s

such as nethyl iodide and nethyl acetate, it is circulatédinto the
carbonyl ation reactor 10 for reuse. Accordingly, after separating and
renovi ng acetal dehyde as nmuch as possible fromthese process |iquids,

they are preferably circulated into the reactor. If acetal dehyde is not
sufficiently renoved, acetal dehyde is accunulated in the process |iquid,
and the aldol condensation of acetal dehyde is pronoted, which result in

accel erating EQ% 3¥éﬁgggﬁ§fE?@éﬁgeﬁ§2893315% ug%%&eti%b%éﬁncgst%$ch as

crotonaldehyae an ona e an | “i'odi'des such as hexyl

i odi de_and t %"s%fi(irlgt'ee@@ }QQQ‘PEQEQE@& %Q@!J%eaﬁ?ﬂsitﬁlﬁﬁtigﬁ' S SHEET HAS

BEEN REPLA acid containing these inpurities in a [arge anount. The
separati on ofcagghakdehyde and nethyl iodide involves difficulty because
the boiling points of acetal dehyde and nmethyl iodide are close to each

other, and in addigsu@niythéneopeodietat 16quall BEt Rjtle whodiedeviyhdiastil | ation

i n a nonaqueous system not only generates paral dehyde and net al dehyde and

prevents 20 withdrawn from the methyl iodide - acetic acid
splitter column 14 contains methyl iodide of 5 to 90
weight %, acetaldehyde of 0.05 to 50 weight %, methyl
acetate of 0 to 15 weight %, acetic acid of 0 to 80

. weight %, moisture of 0.1 to 40 weight %, and other
carbonyl impurities.

Because the process liquid containing
acetaldehyde described above contains useful
components such as methyl iodide and methyl acetate,
it is circulated into thé carbonylation reactor 10 for
reuse. Accordingly, after separatiﬁg and removing
acetaldehyde as much as possible from these process
liquids, they are preferably circulated into the
reactor.

‘ If acetaldehyde is not sufficiently removed,
acetaldehydg is accumulated in the process liquid, and
the aldol condensation of acetaldehyde is promoted,
which result in accelerating the by-production speeds
of reductive substances such as crotonaldehyde and 2-

ethylcrotonaldehyde and alkyl iodides such as hexyl

iodide and therefore lead to obtaining product acetic



‘process and prevents stable operation. Paral dehyde is a dhﬂmgﬁHGETHASBEEN
acet al dehyde and is a |iquid having a boiling point of 124'C amePlaAIEDtin
point of 10'C. In general, paraldehyde is liable to be gererateg—rom
acet al dehyde at |ow tenperatures of 0 to -10'C, and critical generation
tenperature is 55'C. It was confirned in a | aboratory that paral dehyde was
generated at 20'C. Metal dehyde is a tetramer to a hexaner of acetal dehyde
and is a white acicular crystal having nelting points of 140 to 246'C

Met al dehyde is forned at |ower tenperature than paral dehyde and is

abor at o y (et 5a5§gr§ 7aE°ShE8gumarE Eiea 10 RogrsSopmERRY Torper at r e
| onered down to 740 %EgﬁgégéﬁncéysﬁéeE?%ME@&h%thﬁnme%ﬁ&i'Q%QXQ% 26 -

TH' S SHEET HAS BEEN and neta de have stereoisoners, and it

Was Conf'rnﬁﬂn%BﬁbeEhéYff@EﬁlﬂbfB@Eﬁﬁ&e'@hﬂﬁbbhmgnEObBEnt§n6f50|Ub'|'ty to

sol vents. As shown here he generation of paral dehyde and netal dehyde is

influenced bycteapeeBydeeandhabthsy i6@ntEOhkeng16BEr @bl @ACAr €ssure and
operation tenperature in a distillation colum has made it

' other, and in addition, the concentration of methyl

acet al dehyde from concentrating but also deposits netal dehyde—in-the
;1

iodide by distillation in a nonaqueous system not only
generatés paraldehyde and metaldehyde and prevents
acetaldehyde from concentrating but also deposits

. metaldehyde in the process and prevehts stable
operation.

Paraldehyde is a trimer of acetaldehyde and is a
liquid having a boiling point of 124°C and a melting
point of 10°'C. In general, paraldehyde is liable to be
generated from acetaldehyde at low temperatures of O
to -10°C, and critical generation temperature is 55°C.
It was confirmed in a laboratory that paraldehyde was
generated at 20°C.

Metaldehyde is a tetramer to a hexamer of

. acetaldehyde and is a white acicular crystal having
melting points of 140 to 246°C. Metaldehyde is formed
at lower temperature than paraldehyde and is generally
generated at a degree of -10 to -40°C. It was
confirmed in a laboratory that metaldehyde was
generated at a degree of 5°C. Temperature lowered down

to -40°C or less causes polymerization. Paraldehyde
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possible to separate and renove acetal dehyde. That is, it has been found

that .distilling at top tenperatures of 5 C or higher, ref|
tenperatures of 25" C or higher, and a pressure of 1 kg/cn e é%AHiigtEN
distillation colum can control the generation of paralde !

nmet al dehyde and inproves the separation efficiency.of nethyl iodide from

acet al dehyde. Further, shortening residence tine for returning to the

distillation colum froma top condenser through a reflux tank is

effective as well for suppressing the generation of paral dehyde and

net al dehyde. Further, it has been found that since distilling at top

t enper at ures _of n .55 C and. refl ux tan grgratures of less than
né*t“

| e
25 C convert ER%BETPIERDASS P8V6arg§|e<§§ﬁ>}&é’m§ﬁ& dnyB¢ at the top,
shich have  beghat.oof a8 AR 50 dBIRare f ReTRGE bR bOl LT

si de, acetal e can be renove ron1botto ~ - S SHEET HAS

BEEN REPLAC%de%%qﬁghil%@ tehe shares t@f, paral dehyde and net al dehyde.
However, because netal dehyde is a solid having low solubility particularly

to methyl iodide ardshownleResi,! ethe iglen@lre@@s ofolo roplay- atifde ng@lel @mat ed pl at es
and packing of the distillation colum but also respective nozzles,
pi pel i nes anmemane&y@mdlhln@ea&empeﬁabwonemthatmmesenmamnwsntors have
found that netal dehyde is
controlling operation pressure and operation
temperature in a distillation column has made it
possible to separate and remove acetaldehyde.
. That is, it has been found that distilling at top
temperatures of 5‘C_or higher, reflux tank
temperatures of 25°C or higher, and a pressure of 1
kg/cm? or more in a distillation column can control the
generation of paraldehyde and metaldehyde and impfoves
the separation efficiency .of methyl iodide from
acetaldehyde. Further, shortening residence time for
returning to thé distillation column from a top
condenser through a reflux tank is effective as well
for suppressing the generation of paraldehyde and
. metaldehyde.

Further, it has been found that since distilling
at top temperatures of less than 55°C and reflux tank:
temperatures of less than 25°C converts acetaldehyde
to paraldehyde and metaldehyde at the top, which have

higher boiling points and therefore are moved to a

bottom side, acetaldehyde can be removed from bottom
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di ssolved in al cohol s such as nethanol, ethanol, and pro
distilllation in the presence of alcohols has nade it pos fbﬂé&HEﬁh%N%
cl oggi ng. There nay be used any al cohols in the present nvent RERLACED

i ncluding aliphatic alcohols such as nethanol, ethanol, and propanol,
aromati c al cohols such as benzyl al cohol, and pol yhydric al cohols such as
et hyl ene glycol. Methanol which is also used as a raw material is
preferred. Detailed investigations on the solubility of netal dehyde have
resulted in finding that solubilities are increased in the order of nethyl
i odi de acet al dehyde = nethanol(nixed solution of methyl iodide and

nmet hanol and that the opt oint of solubility is present in the m xed

sol uti on of pﬁ@%H§F5|68| aﬁ& Mst RAnBRratLdenyde,gad @Gﬁﬁlﬂﬁﬁgdﬁhﬁt in the
iti tt duct f t || t
ﬁgﬂ??ﬁhohgnp?‘e?aﬁo EronbBsSUYE Bekplfiohlfe etk Solnaphatdpt ﬁ'avlgss for
ti id, | t LS. . t
“oai de/ oot nasor RN Tty pARci i TROS) Helnyn® iplifetand TV o

oo oot on ASTRLPLLFRR S8 SR U8k, LAMLeh e eanl Rt o i

for al cohol garkh@gaofhahgi Adstillation column but also respective
nozzles, pipelines and valves and hinders operation.
The present inventors have found that metaldehyde 1is
dissolved in alcohols such as methanol, ethanol, and

. propanol. That is,_ distillation in the presence of

alcohols has made it possible to prevent clogging.

There may be used any alcohols in the present
invention including aliphatic alcohols such as |
methanol, ethanol, and propanol, aromatic alcohols
such as benzyl alcohol, and polyhydric alcohols such
as ethylene glycol. Methanol which is'also used as a
raw material is preferred.

Detailed investigations on the solubility of
metaldehyde have resulted in finding that solubilities
are increased in the order of methyl
iodide«acetaldehyde = methanolcmixed solution of
methyl iodide and methanol and that the optimum point
of solubility is present in the mixed solution of
methyl iodide and methanol. It has been confirmed that
in the composition of bottom products from the

distillation column in the continuous production
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stage which can be separated so that alcohol is not lost fromihe t
is preferably a | ower part than a charging stage for a 1¥ﬁ§sﬁ%EPHN®BEHN
acet al dehyde and nethyl iodide, which is subjected to tfhe pr Sty of
the present invention. The generation and deconposition
nmet al dehyde seemto be influenced by the strength of coexisting acids as
well as tenperature and tine. In the present invention, the anount of
acet al dehyde to be renobved is an anount by which an acetal dehyde
concentration in a reaction liquid during a steady continuous reaction can
be mai ntained at 400 ppmor |ess (preferably 350 ppmor |ess, nore

preferably 300 E§n1or Iessé..Essentiallﬁ i% ﬁi.th%. whol e _anmouynt of

acet al dehydeP§8H&PSt £8Ti ACELASAFC 1 donf PHESEL A EAGRILSRN SRBPEFBNE St hat i s,
an anount al .eqyival t ; si.qn . nt which is
fhe sams as the Poral aioiat st seasferetgHas, FATKREF ARy e ceu
acid, crotonglgdehydeg gteBVXLCBGEOQ%|@?HYdﬁndang‘Eeé¥l1o%@?i%% which are
generated in a steady continuous reaction state. Actually, because
propioni ¢ achdai sThEhgrePetreA he%ﬁFloﬁoawaeymbyhaﬂelaw@@gﬁ&s for

majority, the acetal dehyde anmount al nost corresponding to a nolar anount
of propionicracid,cahibe debpbddawon aTlhbhkrinal aaetahdebydetaae,besw t hdrawn

froma process
5/4 to 1/2.

A charging position for alcohol can be a charging

stage which can be separated so that alcohol is not

" lost from the top. It is preferably a lower part than
a charging stage for a mixed sblution of acetaldehyde
and methyl iodide, which is subjected to the
processing of the present invention.

The generation and decomposition of paraldehyde
and metaldehyde seem to be influenced by the strength
of coexisting acids as well as temperéture and time.

In the present invention, the amount of
acetaldehyde to be removed is an amount by which an
acetaldehyde concentration in a reaction liquid during
a steady continuous reaction can be maintained at 400
Ppm or less_(preferably 350 ppm or less, more
preferably 300 ppm or less). Essentially, it is the
whole amount of acetaldehyde generated in steady
continuous reaction conditions, that is, an amount
almost equivalent to an acetaldehyde conversion amount

which is the same as the total amount of propionic
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liquid not only to reduce organic iodides and carbonyl rities
originating in acetal dehyde contained in product acetiq i 0e DU 2
reduce propionic acid as well, which provides the adva
acid is easily refined. According to the nethod in theSstesen
descrived above, a trace inpurity concentration in a product can be
reduced by reducing an acetal dehyde concentration in a reaction |iquid.
However, when stricter quality is required, an . acetal dehyde
concentration in a reaction liquid has to markedly be reduced, which in
turn requires to expand facilities such as a distillation colum, an

i | d . A i ngl t of i t ment
Th bi ant _andetiir prentore aehghe. cd-SrRELErPioinedelEactasan Bed ibove. Tt
[ i . d t i ti - 30 -1 THS
SrEEr hns betRi REpr AEE aPe eBhek AR R ERCHL ok BT LBAAons0 0 L 20l &
£@ib

obt ai ned by ti te - agl i nge:pesicn partially
converted top§ﬁe S|ﬁv§?HFgfngc B%%T%61ggg%§§%rg?gggéﬁggeg§l$hzf is, liquid

acetic acid eRtaphpgd by r@?b@t6E“Eﬂﬂn%@%ya§ﬁhahé%ﬂﬁﬁ%sC?BQGHtrati0” in the
carbonyl ation reaction liquid at 400 ppmor |ess are

majority, the acetaldehyde amount almost corresponding

to a molar amount of propionic acid can be withdrawn.
That is, acetaldehyde can be withdrawn from a process
liquid not only to reduce organic iodides and carbonyl

. impurities originating in acetaldehyde contained in
product acetic acid but also reduce propionic acid as
well, which provides the advantage that acetic acid is
easily refined.

According to the method in the present invention
descrived above, a trace impurity concentration in a
product can be reduced by reducing an acetaldehyde
concentration in a reaction liquid.

However, when stricter quality is required, an
acetaldehyde concentration in a reaction liquid has to
markedly be reduced, which in turn requires to expand
facilities such as a distillation column, an
extraction column and a reactor. Accordingly, a large
amount of investment in plant and equipment is
required.

Thus, in the case described above, it is

preferred that the method of the préesent invention and
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contacted to strong acid cation exchange resins in which at least 1 9 of

active sites is substituted with silver and/or nercury f““ﬂﬁSSIE%Thhﬂyé@EN‘
to be contacted to the strong acid cation exchange resing myghe_aBb

|

I
'

liquid as long as it contains acetic acid as principal cts

process liquid having as |ow nethyl iodide concentration as possible is
preferably used in order to protect the resins. In the present invention,
acetic acid obtained via the line 17 passing through known processes such
as distillation are contacted to the specific strong acid cation exchange
resins described above to obtain high purity acetic acid w thout enploying

any after-steps such.as gisti£#aaio . O, . they na%.be contacted to the

specific strgﬁﬁ ﬁﬁ?ﬂp£$tF h BRERANGR rEEFﬁElﬁéfﬁfg *Ba8§ifig through known

processes sugf] anghsﬁ%'nhé +80ret ﬁ&ié% SC%Q {58?‘.—&918“&%258“9“ the line 17
Fe 0 0 as Qrstrfra

may be subjec erafi on suc ion-according 31 1 TH' S

SHEET HAS BEEN:fanBEPLESHY phP P&fﬁ%&ﬁfvéﬁ%@& £gNtAEt AGyEP kBepStrong

acid cation excﬁange resins. Tﬁe strtong acid cation exchange resins
described apgype WsegsbHey LEOONLPR L,8P4rities such as iodides and the like

are of a non-gel type and have active sites at least 1 %of which is

substituted wth shhveis, liquid acetic acid obtained by
maintaining the acetaldehyde concentration in the
carbonylation reaction liquid at 400 ppm or less are
contacted to strong acid cation exchange resins in

'. which at least 1 % of active sites is substituted with
silver and/or mercury forms. The liquid to be
contacted to the strong acid cation exchange resins
may be any liquid as long as it contains acetic acid
as principal components. A process liquid having as
low methyl iodide concentration as possible is
preferably used in order to protect the resins. In the

_ present invention, acetic acid obtained via the line

17 passing through known processes such as

. distillation are contacted to the specific strong acid

cation exchange resins described above to obtain highv

purity acetic acid without employing any after-steps

such as distillation. Or, they may be contacted to the

specific strong acid cation exchange resins before

passing through known processes such as distillation.

Acetic acid coming out through the line 17 may be

subjected to operation such as distillation according
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and/or nmercury forns. An ion exchange nmenbrane having actjive sites at’

‘least. 1 % of which is substituted with silver and/or mercirmy,éQueET AR Bty
exchange fiber, and polyner resins having functional groups forggsgicep

coordi nate conplexes with silver and nercury, such as a poky Y-y

resin can be used as well in place of the ion exchange resins described
above. Wth respect to the anounts of silver and/or nercury bonded to the
resins, at least 1 %of the active sites can be converted to the silver
and/or nmercury fornms, and about 1 %to 100 % of the active sites can be
converted to the silver and/or mercury forns. About 25 to about 75 % can

i f . Th
Ferper at u es t9t TQRLER 60 r BRGCRCFANGAETSE GRchlRgs 'FoBEneciike this are
cont act ed “‘EQt?SﬁtkﬁchQﬁgg gggiﬂgt specifically limted, and they can be
contacted at every tenperdturé extéending widely from alnost freezing

points of tlaud @Aelersfikdabed! BEt1oR2exhbng St FET1HESqBERY g ~~-CFD
t e

deconposition tenperatures o e resins. enperature in practical use
is usually ahpdteldst@ faboHbmdOdnk iRpafetabkyshént 8s8Q0Qideyr bher, in

addition to contacting, with strong acid cation exchange resins, liquid
acetic acid thbtaikedaby ofi at abni-pglt hgpacehdl Hakgdactareentitalsi on
at least 1 % of which is substituted with silver
and/or mercury forms. An ion exchange membrane having
active sites at least 1 % of which is substituted with
‘. silver and/or mercury forms, an ion exchange fiber,
and polymer resins having functional groups forming
coordinate complexes with silver and mercury, such as
a polyvinylpyridine resin can be used as well in place
of the ion exchange resins described above.

With respect to the amounts of silver and/or
mercury bonded to the resins, at least 1 % of the
active sites can be converted to the silver and/or
mercury forms, and about 1 % to 100 % of the active
sites can be converted to the silver and/or mercury
forms. About 25 to about 75 % can preferably be
converted to the silver and/or mercury forms.

The temperatures at which strong acid cation
exchange resins like this are contacted with acetic
acid are not specifically limited, and they can be
contacted at every temperature extending widely from

almost freezing points of liquid acetic acid to the
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in the carbonylation reaction liquid at 400 ppmor |ess
‘treatment such as ozonation, alkaline netal salt treatne
conmpound processing may be applied according to necessity. if
treatments are carried out, though the order of the respectvetreatwent—
is not cared, for exanple, the oxidation treatnent is preferably carried
out after the treatnent of contacting to the cation exchange resins in
order to prevent the cation exchange resins frombeing irreversibly
swol | en. Higher quality acetic acid which have been . uneconom c by any
possibility to be achieved only by the renoval of acetaldehyde froma
systemin th greseng.inv?ntion an be ﬁeﬂéeve n?hnlng the renoval
of acetaldeh@%% PPORT l%?s EWPﬁf? Utfaat §e§ ?ac fo the specific
catlon exchapgipleatiee 1A pRAdkiLen wLbe: aRuRly of hBBuLOR7exghange resins
0 Su t

required for al ning. acet ¢ aci avi ng Icie actory

quality can nggknigbzgd pfgfggggiymgﬁdgo 88:cTH S SHEET HA3 3EEN REPLACED
the ion exchange resin anbunts which have so ? been used can be used

longer in the presgptnef OCELRSaliBdDibA téh@oﬂaéétlﬁgxawlcﬁ]st%agp! es will
be shown below to concretely explain the process of the present invention,
but the acid cation exchange resins, liquid acetic acid

obtained by maintaining the acetaldehyde concentration

in the carbonylation reaction liquid at 400 ppm or

less oxidation treatment such as ozonation, alkaline
" metal salt treatment or silver compound processing may
be applied according to necessity. Whén these
treatments are carried out, though the order of the
respective treatment is not cared, for'example, the
oxidation treatment is preferably carried out after
the treatment of contacting to the cation exchange
resins in order to prevent the cation exchange resins
from being irreversibly swollen.

Higher quality acetic acid which have been
uneconomic by any possibility to be achieved only by
the removal of acetaldehyde from a system in the
present invention can be achieved by combining the
removal of acetaldehyde from a system with treatment
by contact to the specific cation exchange resins. In
addition, the amount of the ion exchange resins
required for obtaining acetic acid having sufficiently

satisfactory quality can be minimized. In other words,
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present invention will not be limted by these exanples. RParts—shewr—in—
the exanpl es nean wei ght parts unless otherw se describe ‘HMBSHEETHA BEEN
foll owi ng exanples, while a test equipnment for producingjjacetiBERIACEZhown |!
in Fig. 1 was operated wth a reaction liquid having a cofpostttomn nmethyl

i odi de of 14 weight % water of 8 weight % nethyl acetate of 1.6 weight

% acetic acid of 70.9 weight % [lithiumiodide of 5 weight % and rhodi um
of 400 ppm a part of the |ower phase liquid 30 in the separator bath
obt ai ned after condensing the overhead 20 w thdrawn fromthe nethyl

i odi de-acetic acid splitter colum was distilled in a distillation col um

of 80 plate d|t|on to ob ajn_an eta dehyde
concentrate Pgn%%ﬁ %op,ggkdggég o%??unlnpur h aX8r5° ég “fromthis

concentrate. ugeapeﬁhtbenueredcmahggg i haghd: V%g@wt E?%@%&%hénwwht %

Met hyl acetate 5.0 weight % H'S SH T HA SEEN "REPLACED Acetic

acid 5.0 MBIQHE pa¥dter 0.5 weight % Acetal dehyde 0.07 weight %

Par al dehyde 0 wei ght % Al kanes 0.01 weight % Qhers 0.02 weight %
[Example]

Examples will be shown below to concretely
explain the process of the present invention, but the
present invention will not be limited by these
examples. Parts shown in the examples mean weight

" parts unless otherwise described.

In the following examples, while a test equipment
for producing acetic acid shown in Fig. 1 was operated
with a reaction liquid having a composition: methyl
iodide of 14 weight %, water of 8 weight %, methyl
acetate of 1.6 weight %, acetic acid of 70.9 weight %,

lithium iodide of 5 weight %, and rhodium of 400 ppm,
a part of the lower phase liquid 30 in the separator
bath obtained after condensing the overhead 20
withdrawn from the methyl iodide-acetic acid splitter
column was distilled in a distillation column of 80
plates in the following conditions to obtain an
acetaldehyde concentrate from the top, and carbonyl
impurities were removed from this concentrate.

Composition of charged liquid:

Methyl iodide _ 89.4 weight %

Methyl acetate ' 5.0 weight %




Distillation condition: Reflux ratio 170 Charged anount 1Q0-parts (285 . __
kg/ hr) Wthdrawn anount 0.19 part fromtop, 99.81 part s feshett oms 2ecN
Chargeing plate 70th plate fromtop Top tenperature 54' (j Bott ®RBPLACED
tenperature 82'C Top withdrawn [iquid conposition: Mthyr—Fogrde=68-3

wei ght % Methyl acetate 0 weight %
wei ght % Acetal dehyde 29. 0 wei ght %
weight.% Qhers 0.9 wei ght % Renoval

concentration is hi

not preferable. ﬁ di.ngly, a water
as shown in the fol omnng exanples to

Acetaldehyde
Paraldehyde
Alkanes

Others

Acetic acid 0 weight % Water 0.7
Par al dehyde 0.1 weight % Al kanes 1

of this top withdrawn liquid fromthe
system nmaekes it possible to control'the acetal dehyde - 35 TH' S SHEET HAS
BEEN REPLACED concentration in the reactor, but because a net hyl iodide

gh, there,iis a problemon the | 3 E f o O
envi ronnent al probl ﬁPEéﬁséa By the disposal there f g

udlly |t is
extraction opgrgtwgqgh@ag carried out

o°

0.07 weight

o°

0 weight

o°

0.01 weight

0.02 weight %

Distillation condition:

Reflux ratio

. Charged amount

Withdrawn amount

Chargeing plate
Top temperature

Bottom temperature

170
100 parts (285 kg/hr)
0.19 part from top, 99.81
parts from bottom
70th plate from top
54°C

82°C

Top withdrawn liquid composition:

Methyl iodide
Methyl acetate
Acetic acid
Water
Aceteldehyde
Paraldehyde
Alkanes

Others

68.3 weight

o®

0 weight %
0 weight %
%

0.7 weight

29.0 weight

o®

B

0.1 weight

o®

1 weight

0.9 weight %

Removal of this top withdrawn liquid from the

system makes it possible to control the acetaldehyde
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obtain high purity acetic acid. Exanple 1 It will be shownd
exanple that the top withdrawn liquid fromthe 80 pl ates {igisIdHEETONS BEEN ‘
col um descri bed above is used to carry out water extractjon angiE®bateD he
extract thus obtained can be distilled to separate acetal '
Extraction was carried out with a ratio S/F of water which was a sol vent
to the top withdrawn liquid fromthe 80 plates distillation colum

descri bed above being set to 1 (weight ratio) and a theoretical plate
being two plates. An extractability of acetal dehyde was 98 %
Acet al dehyde of 154 g/hr could be renobved by processing t he whol e anount

of 540 g/ hr qf th %8910&%5Hd%ﬁ$“r %ég fggglghg plabgéhg?stlllation

e
col urm descriBeda ove oul 8°F to renmvar t he anpunt

of 270 g/ hr o] d n eact or ate (meth
odi de-ri ch ?339% Eﬁh ﬂtﬁag&gge§9¥g Fhed %r%e%%v?n8f§8ﬁ@ SHE SHEET Y

i -1AS F3EEN tRsPi86EDcRepEakdehyds WASiFBRNEAYLAI BHobAER LRGskaNbY Pl ate
fromthe top of the above 80 plates distillation columm to thereby

recircul ate thei i 8pbba1r enetebrasand hguhomywithdsawstl i quid fromthe
above 80 plates distillation colum. An extract (aqueous phase strean
with which apetd@kdehyde hadobdengextractwedewaextraction operation

was carried out as shown in the following examples to

obtain high purity acetic acid.

Example 1
. It will be shown in the present example that the
top withdrawn liquid.from the 80 plates distillation
column described above is used to carry out water
extraction and that the extract thus obtained can be
distilled to separate acetaldehyde. Extraction was
carried out with a ratio S/F of water which was a
solvent to the top withdrawn liquid from the 80 plates
distillation column described above being set to 1
(weight ratio) and a theoretical plate being two
plates. An extractability of acetaldehyde was 98 %.
Acetaldehyde of 154 g/hr could be removed by
processing the whole amount of 540 g/hr of the top
withdrawn liquid from the 80 plates distillation
column described above. This could lead to removal of
57 % of the amount of 270 g/hr of a forming
acetaldehyde in the reactor. A raffinate (methyl

iodide-rich liquid) which had been refined by removing
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supplied to the subsequent distillation colum, wherein _acetal dehyde was
‘Wi thdrawn as a distillate, and water was withdrawn as a bat s Rroduct =
this distillation, separation could sufficiently be nmadg at

plate of 8 plates and a reflux ratio of 0.3. Wth respe
pressure, every pressure can be used, and the operating pressure is not
essential in this process. Water withdrawn from the bottom was
recirculated to the extractor as a solvent. The acetal dehyde concentrati on
in the reactor was 200 ppm As a result thereof,.the permanganate tine of
product acetic acid obtained was 200 m nutes. A wet product stream

withdrawmn fromthe vijcinity of the bottomof the nethyl iodide - acetic
aci d splitte?cegﬁiﬂﬁhyﬁﬁ § H?FéBCB}aHPQtFPFatFBﬁ t?ﬁé h pdacéntrations of

h | did d th d d 9 b
aﬁéy2760pbn$f?$@sgé§p%§§:§fa%h8r3g8V8 gﬁoﬁiaﬁﬁfrggﬁgchlﬁﬁg§blargr?toppp- 37
TH S SHEET Hé@lgaﬁ?NtoR%ﬁ’EéQgP r%&pg{ﬁ%’f} ‘H“?ﬂ)co eXbr aehicokahlsl Rat es,

an ctsin &

distillates pot t om pr odu e conpositions o the | ower

phase 11 qui dp30cbi WHEnTPRAAALPEuRAYLLDR (AEMRBSLE! 80 hokhe reci reul ating

liquid to the reactor in conposi tion the reaction
liquid in TabkeiB3ilatespeebiM@hY. An extract (aqueous phase stream)

with which acetaldehyde had been extracted was
supplied to the subsequent distillation column,
wherein acetaldehyde was withdrawn as a distillate,
. and water was withdrawn as a bottom product. In this
distillation, separation could sufficiently be made at
a theoretical plate of 8 plates and a reflux ratio of
0.3. With respect to operating pressure, every
pressure can be used, and the operating pressure 1is
not essential in this process. Water withdrawn from
the bottom was recirculated to the exfractor as a
solvent. The écetaldehyde concentration in the reactor
was 200 ppm. As a result theréof,.the permanganate
. time of product acetic acid obtained was 200 minutes.
A wet product stream withdrawn from the vicinity of
the bottom of the methyl iodide - acetic acid splitter
column 14 was dried by distillation. The
concentrations of hexyl iodide and propionic acid in
this dried product liquid were 9 ppb and 270 ppm,
respectively.

There are shown extraction materials (top

- 37 -
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withdrawn liquid), extracts, raffinates, distillates,
and bottom products in Table 1, the compositions of
the lower phase liquid 30 in the separator and the
composition of the recirculating liquid to the reactor
in Table 2, and the composition of the reaction liquid

in Table 3, respectively.
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Exanple 2 A water-extracted processing amount of the ac hyde
concentrate obtained fromthe | ower phase liquid 30 in the liquid

separator was changed in the sane manner as that in Exanple 1 to change an
acet al dehyde anount whi ch was renoved fromthe system as shown in Table 4.
A non-processed acetal dehyde concentrate was recirculated into the reactor
as a
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process liquid. This allowed the acetal dehyde concentration in the

reaction liquid to be controlled as shown in Table 4 Wi t fioft g LD B
main conposition in the reaction liquid. The concentratigns gﬁ:&w&ggb l
i mpurities contained in dehydrated product acetic acid v

acet al dehyde concentrations in

time of

product acetic acid for

o

EEN ]

the reaction liquid, and the permanganate
product acetic acid obtained by further distilling dehydrated
renoving high boiling matters are shown in Table

4. 42 TH'S SHEET HAS BEEN F, P° ACEDa) . 0 a) cd ,-1 rqs4 aatic N
coOw a UH a4 4-4 Ob .,1a) U Ecd .-I

Example 2

A water-extracted processing amount of the
acetaldehyde concentrate obtained from the lower phase
liquid 30 in the liquid separator was changed in the
same manner as that in Example 1 tb change an
acetaldehyde amount which was removed from the system
as shown in Table 4. A non-processed acetaldehyde
concentrate was recirculated into the feactor as a
process liquid. This allowed the acetaldehyde
concentration in the reaction liquid to be controlled
as shown in Table 4 without changing a main

composition in the reaction liquid. The concentrations

- of trace impurities contained in dehydrated product

acetic acid versus the acetaldehyde concentrations in
the reaction liquid, and the permangaﬁate time of
product acetic acid obtained by further distilling
dehydrated product acetic acid for removing high

boiling matters are shown in Table 4.
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O Ua) 90r- 0EcoHO .0 EcdHM cda) HH H x cg THESISHEETAS BEEN
i-i AS'. BEEN ~.r:PLACED AD --- Acetal dehyde HeXl --- HeXyl ioBEBRACER ---

Crot onal dehyde ECR --- 2-Ethyl crotonal dehyde BA --- Butyl~acetate PA ---
Propionic acid As shown in Table 4, it can be found that the
concentrations of crotonal dehyde, 2-ethylcroton- al dehyde, butyl acetate,
and propionic acid as well as

AD --- Acetaldehyde

HeXI --- Hexyl iodide

CR --- Crotonaldehyde

ECR --- 2-Ethylcrotonaldehyde
BA --- Butyl acetate

PA ~—~- Propionic acid

As shown in Table 4, it can be found that the
concentrations of crotonaldehyde, 2-ethylcroton-

' aldehyde, butyl acetate, and propionic acid as well as
hexyl iodide are rapidly reduced and the permanganate
time is increased to a large extent by setting the
acetaldehyde concentration in the reaction liquid to
400 ppm or less.
Example 3

It will be shown in the present example that
acetaldehyde can be extracted with water at
theoretical stages of one stage and two stages even if
the acetaldehyde concentrations are low.

A liquid obtained by diluting the top withdrawn
liquid from_the 80 stages distillation column with
methyl iodide was used. Extraction, which was carried
out at an S/F weight ratio of 0.5 and a theoretical
stage of one stage, resulted in obtaining an
acetaldehyde extractability of 68 %. Extraction, which

was carried out at a theoretical stége of tow stages,
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hexyl, iodide are rapidly reduced and the permanganate tine_is increased to
a large extent by setting the acetal dehyde concentration i?H& actrofn—,
Y EN!

liquid to 400 ppmor |ess. Exanple 3 It will be shown injithe™p E c éﬁSBE

exanpl e that acetal dehyde can be extracted with water at:- LGED
stages of one stage and two stages even if the acetal dehyde concentrations
are low A liquid obtained by diluting the top withdrawmn |iquid fromthe
80 stages distillation colum with nethyl iodide was used. Extraction,
which was carried out at an S/F weight ratio of 0.5 and a theoretical
stage of one stage, resulted in obtaining an acetal dehyde extractability
of 68 % Extraction, which was carried out a theoretical _stage of tow
otages. - aareSpenlpbealiiptnpn ape Rbkathals PEATRR 6B ALNTng an
acet al dehyde_gextragtability of 95 % These results are shown in Table S
45 THI S SHE% S'BEEN J REPLACED H Cd

These results are shown in Table 5.
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Example 4

While operating the test equipments for producing
acetic acid shown in Fig. 1 and 2, the lower phase
liquid 30 iIn the liquid seﬁarator obtained after
condensing the overhead 20 from the methyl iodide-
acetic acid splitter column 14 was introduced into the
seventieth stage from the top of the distillation
column 40 having the total 80 stages (Sieve Tray) and
distilled in fhe conditions of a reflux ratio of 270,
a top temperature of 54°C, and a bottom temperature of
82°C. Setting a charged amount to 100 parts, 0.33 part
was withdrawn from the top, and 99.67 parts from the
bottom..For reasons of facilities, a top distillate
from the distillation column 40 was charged into the
second distillation column 60 and distilled in a
condition which did not generate paraldehyde and
metaldehyde, that is, a top temperature of 56°C, a
reflux tank temperature of 32°C, and a top pressure of
2.5 kg/cm? G. The distillation column 60 is a packed
column having a theoretical stage of 8 stages, and the
whole amount of the top distlillate from the
distillation column 40 was charged into the fourth
stage from the top. The reflux ratio was 40, and the
bottom temperature was T74°C.

Setting a charged amount to the distillation

_47_



HOcdU.. TI Hkl -~r=:, c~civ 7=HS8 RePLACED Examplie;4d
operating the test equipnents for producing acetic acid}jishowngi
and 2, the lower phase liquid 30 in the liquid separato
condensi ng the overhead 20 fromthe nethyl iodide- acetic acid splitter
colum 14 was introduced into the seventieth stage fromthe top of the
distillation colum 40 having the total 80 stages (Sieve Tray) and
distilled in the conditions of a reflux ratio of 270, a top tenperature of
54'C, and a bottomtenperature of 82'C Setting a charged anbunt to 100
parts, 0.33 part was withdrawn fromthe top, and 99. 67 parts fromthe

b F f 42644 d f d Il ati
col um 40 waSCAAPGEY (E8 4 Oh& T3eoRE h BRI Eatilo R L AN B i st 116
02 condi tign e i 09 ONSLALE B3 d&%%q%nan%s et dghyde, that

IS, atoptamaatneof Cank tenperature of C, and a

top pressureyqfs s%p%r%&le(an%nﬁ rB%v@'dStf'rolmatt'h%n ?,u%dmél' S & dhacked

colum having a theoretical stage of 8 stages, the whol e anount of the
top distillabeg framguh@ rdicht iihl ade!t@l@rlcqlo@méqni@aﬁlthqrogﬁdié.nt@ tghe fourth
stage fromthe top. The reflux ratio was 40, and the bottomtenperature
was 74' C. wt %) were withdrawn from the bottom as a bottom

-
T
T

product, which was recirculated into the distillation
column 40. The concentration of hexyl iodide contained
in product acetic acid was 28 ppb.

. There are shown the composition of the reaction
liquid in Table 6, the compositions of the charged
1iquid to the distillation column 40 and the top
withdrawn liquid from the distillation column 40 in
Table 7, and the compositions of the charged liquid to
the distillation column 60, the distillate from the
distillation column 60, and the bottom products in

Table 8, respectively.
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Setting a charged anbunt to the distillation 47 TH S S __7%13)“ff?ﬁ
columm 60 to 100 parts, 38.5 parts of an acetal dehyde ¢ ﬁBﬁﬁﬁ%ﬁFétf“’”4‘N |
(acet al dehyde concentration: 88.1 wt 9% was separated aRid renB@%kﬁ*?%n1thA‘
top, and 61.5 parts of a liquid rich in nethyl iodide (metnyl 1odi de: 82.8
w % were withdrawn fromthe bottomas a bottom product, which was
recirculated into the distillation colum 40. The concentration of hexyl

i odide contained in product acetic acid was 28 ppb. There are shown the

conposition of the reaction Iliquid in Table 6, the conpositions of the
charged liquid to the distillation colum 40 and the top wthdrawn |iquid
fromthe dis%hgbgtigﬁ colum 40 in Table 7, and the conpositions of the
charged |i qui © PHe distillation colum 60, the distillate fromthe
distillation colum 60, .t he .qm pr .S sl ib@g 8, respectively.
S48 TH S SHEcT RE a eaction ialai nposi tion (w
% Acetic acid 70.9 Mty J gdijde 14.0 70.9

Methyl iodide . 14.0

Water 8.0

Methyl acetate 1.6

Rhodium 400 ppm#*

Lithium iodide 5.0
' Acetaltdehyde 345_ ppm#*

# Unit: ppm
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Water 8.0 Methyl acetate 1.6 Rhodi.um 400 ppnt Lithium
Acet al dehyde 345 ppnt * Unit: ppm49 TH S SHEET HA EE=N
[ Table 7] Conposition (wt % Charged liquid Top w thdrawn '
iodide 89.2 53.4 Methyl acetate 5.0 0.1 Acetic acid 5.0 0 Water 0.5 0.5
Acet al dehyde 0.12 40.1 Paral dehyde 0 0.6 Metal dehyde O 0O Al kanes 0.01
0.2 Ohers 0.2 5.1 Distillate 50 TH S SHEET HAS BEEN ' REPLACED 00 N
OO HONOOHO 00 rl

[Table 7]
Composition (wt %)
Charged liquid Top withdrawn liquids
Methyl iodide 89.2 _ 53.4
Methyl acetate 5.0 : 0.1
Acetic acid 5.0 | 0
Water 0.5 0.5
@ Acetaldehyde 0.12 40.1
Paraldehyde 0 0.6
Metaldehyde 0 0
Alkanes 0.01 0.2
Others 0.2 5.1

* Distillate
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REPLACED Conparative Exanple 2 The overhead 20 w t hdr awn:fem-t-he—rethyl

i odi de- acetic acid splitter colum was circulated into the reactor as it
was Wi thout distilling. As a result thereof, the concentration of
acet al dehyde in the reactor was 800 ppm acetal dehyde was not separ ated
and renoved, and the concentration of hexyl iodide contained in product
acetic acid was 100 ppb. Also, a

jo
o=
=
3 N
~ o N o o S
—~ e D N « E « )
N O © [ TNTe
g o —
Q
+3
K
q
m
o
—~  H
o «
—~ ™ — n
4 4 « ©o o <« ©o ©o @ -
2 A 0 0 O In
- H 0
)
[ S |
g O
o —
+ wn
—
(45 I |
a 3
2 0
g A
d ~H <+ 4 1’ - < N A
e . . o
g o o o o o o W
[ <t
b‘.
s
o
=
&
)
(PR
o Q
— 2 T Q0 O
o QO »w T o
—_ o o S o &
o] — ® [ = N
o SN B O BN )|
Q. ~ —~ T T 0 “u
—~ -~ T N = N = A, ¢
0 e o N R S T B <« B
3 PP P 0 M P d
= » 0 & O «& o ~ S
— - - T e TR o &




+ 3+ S £ 1

wet pfoduct streamw thdrawn fromthe vicinity of the R
i odi de-acetic acid splitter colum was dried by distill
concentration of propionic acid contained in this dried

L THESHBETHABBEEN
pr odBEPLACED d wa

620 ppm Exanmple 5 The top withdrawn liquid fromthe dis

T FatT O —Col arrm

40 in Exanple 1 was introduced into the distillation colum 60 and

distilled in the conditions which generate paral dehyde
that is, a top tenperature of 28.7 C and a reflux tank
-10' C. The other conditions in the distillation colum
ratio of 15, and a bottomtenperature of 64.6'C and a t

1.033 kg/cnﬁcgg QE ?#ggrgggﬁ Pﬁvgng the total 20 stages
of 100 parts t he seventeenth stage

and net al dehyde,

t enper at ure of

60 were a refl ux
op pressure of

. Further, nethanol
fromthe atop of

e .
the - 52 TH S SHRI oo, REEN ?ﬁﬁkt@ﬁg{%wﬂi ?Hﬂn' %BEOHe%HbE”ES‘éggSThe top

liquid of 100 parts w thdrawn ISt

introduced i gt@riReadiat khhatcOp €6hunA #9s andcdtatRart
fromthe top, which was recirculated into the top of th

ation colum 4

styagpw t hdrawn
e distillation

colum 40. #FbgcbalanseiZbwharwstnwostsapatal edngndaseaoyeduas a bottom
i quid. Methanol was charged to prevent a nozzle at the |ower part of the

distillationteeteon, the concentration of acetaldehyde i

n the

reactor was 800 ppm, acetaldehyde was not separated

and removed, and the concentration of hexyl

iodide

contained in product acetic acid was 100 ppb. Also, a

. wet product stream withdrawn from the vicini
bottom of the methyl iodide-acetic acid spli

column was dried by distillation, and the

ty of the

tter

concentration of propionic acid contained in this

dried product liquid was 620 ppm.
Example 5

The top withdrawn liquid from the disti

llation

column 40 in Example 1 was introduced into the

distillation column 60 and distilled in the
which generate paraldehyde and metaldehyde,
top temperature of 28.7°'C and a reflux tank

temperature of -10°"C. The other conditions i

conditions

that is, a

n the

distillation column 60 were a reflux ratio of 15, and

a bottom temperature of 64.6°'C and a top pressure of

1.033 kg/cm? in an oldershaw having the total 20

stages. Further, methanol of 100 parts was i

ntroduced

into the seventeenth stage from the'top of the
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from being clogged and enable the bottomliquid to be w phdrawn—The
concentration of hexyl iodide contained in product acetif RosdHEES HAS PRIN
Further, the concentration of acetal dehyde in the reacto) was REELAGED The
conposition of the charged liquid to the distillation co :
distillate fromthe distillation colum 60, and the bottomliquid are
shown in Table 9. - 53 - J THIS SHEET HAS BEEN REPLACED 00 o . Oo OC"
O OLo, 0" CDNrl 0 ONO) Lr O0aONOOO CNr-LO d.-I If)r
| CODNrl' I CoOOOOOtoccc U4--3

distillation column 60. The top liquid of 100 parts
withdrawn from the distillation column 40 was |
introduced into the distillatiop column 60, and 74
parts was withdrawn from the top, which was
recirculated into the top of the distillation column
40. The balance 26 parts was separated and removed as
a bottom liquid. Methanol was.charged to prevent a
nozzle at the lower part of the distillation column
. from being clogged and enable the bottom liquid to be

withdrawn.

The concentration of hexyl iodide contained in
product acetic acid was 40 ppb.

-Further, the concentration of acetaldehyde in the
reactor was 400 ppm.

The composition of the charged liquid to the
distillation column 60, the distillate from the
distillation column 60, and the bottom liquid are

shown in Table 9.
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ri ~'"b(V(VbN>2@Z2bbUcc rncdU,CbQ CU~r-1r1lri bbNm nN
+~cd,cd cd U cd +-) U+) F- a~ a~ cd 0 cd U TH S SHEET|HAS-BEEN—REPLACER)
The sane procedure as that in Exanple 5 was repeated, ex{iePt'StHEETLIAS BEEN
met hanol sol ution was not charged. The result was that tlhe dePBSHAGER of
nmet al dehyde crystal clogged the nozzle at the |ower part of the
distillation colum and prevented operation. Exanple 6 Conventi onal
separating operations, that is, dehydrating and distillation operation
for renoving high boiling matters were applied to the crude acetic acid
liquid obtained in the Exanple 1 (obtained from the distillation colum in
Fig. 1 viathe line 17) to find that crotonal dehyde of 0.8 ppm

2-ethyl croton- al dehyde of 0.1 ppm and hexyl iodide of 9 ppb were

contained in acetic acid. This crude acetic acid was passed through the ion
exchange resin colum in the condition of 30 to 40'C
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The i,on exchange resins used here were obtained by exchanyﬁm%§gEg§Hg§BEEN
active sites of RCP 160M (nacroporous strong acid cation|excha{g Acgyd n
manuf actured by M tsubishi Chemicals Co., Ltd.) with si

Crot onal dehyde of 0.8 ppm and 2- ethylcroton- al dehyde of 0 1 ppn1mere
contained in product acetic acid obtained after ion exchange processing.
Hexyl 1odide was contained in 4 ppb or less. Aresin anount 55 TH S SHEET
HAS BEEN REPLACED required for maintaining this product quality for one
year was an anount corresponding to SV = 60 (H-1) in terns of SV. Exanpl
e 7 Crude acetic acid obtained in above Exanple 6 after renoving high
boiling matters passed t hr o t he .ion exchange.resin colum in the
condition of 30 4&386 ?ﬁ@ce r@x@ﬁaﬁb@ régi §33@@§ %%W@“Vere obt ai ned
by exchangi ng @%a%%%f g &gqﬁ{oggﬂpus strong

acid cation exchange re5| nanufac%h as “co Lt d. )

silver. Crotggalr%%*ayd U Qo8 RPN g%t %h@y'dg %t qnalgehyde of 0. L bpm

were cont ai ne pro duct Aceti ¢ “aci d obt A ne er 1on exchange
processi ng. kWl deddidde 3% t@ANtAIREEd Rhd PRR Ak adteShe AdweSi N anount

required for maintaining this product quality for one year was an anount
part of the dlstlllatlon column and prevented
operation.

Example 6
Conventional separating operations, that is,

‘ dehydrating and distillation operation for removing
high boiling matters were applied to the crude acetic
acid liquid obtained in the Example 1 (obtained from
the distillation column in Fig. 1 via the line 17) to
find that crotonaldehyde of 0.8 ppm, 2-ethylcroton-
aldehyde of 0.1 ppm and hexyl iodide of 9 ppb were
contained in acetic acid.

This crude acetic acid was passed through the ion
exchange resin column in the condition of 30 to 40°C.

‘ The ion exchange resins used here were obtained by

exchanging 50 % of active sites of RCP 160M

(macroporous strong acid cation exchange resin,

manufactured by Mitsubishi Chemicals Co., Ltd.) with

silver. Crotonaldehyde of 0.8 ppm and 2-ethylcroton-
aldehyde of 0.1 ppm were contained in product acetic
acid obtained after ion exchange processing. Hexyl

iodide was contained in 4 ppb or less. A resin amount
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.corresponding to SV = 80 (H-1) in terms of SV. Exanpl e [FCrude—acetie—
acid @btained in above Exanple 6 after renoving high boill I'Hg SRERTFAS REEN
passed through the ion exchange resin colum in the conditionRBPLAQEDt o

80'Cto SV =60 (H-1). The ion exchange resins used here were obtained by
exchangi ng 50 of active sites of RCP 160M (nacroporous strong acid cation
exchange - 56 TH S SHEET HAS BEEN REPLACED resin, manufactured by

M t subi shi Chemicals Co., Ltd.) with silver. Crotonal dehyde of 0.8 ppm and
2- ethyl crotonal dehyde of 0.1 ppmwere contained in product acetic acid
obtained after ion exchange processing. Fbxyl i odi de was contained in 4

b I Th h t [
Conditi on' wnF PEUREPAL A0k R DRETRL BRuED  SqlAPRLS 'aaUaNt i8d 8Fo9Bet or 2

years. Exanp de._.a a i n_abgve a .6, after
renovi ng hig%ggglﬁgﬁggﬁa é&gﬁ&ag gﬁggéghgﬁﬂéugﬁ gtghé Fénqgkcﬁange resin
colum in the cpadpti gy of 70 to 80'Cto SV = 80 (H-1). The ion exchange
resins used ﬁere wer e obt ai ned by exchanging 42 % of active sites of
Anber|ist 15g(HAReHeperous strong acid cation exchange resin, manufactured
by Rohm & Haas Co., Ltd.) wth silver. Crotonal dehyde of 0.8 ppmand 2

Crude acetic acid obtained in above Example 8
after removing high boiling matters was passed through
the ion exchange resin column in the condition of 30
to 40°C. The ion exchange resins used here were
‘ obtained by exchanging 42 % of active sites of
Amberlist 15 (macroporous strong acid catioﬁ exchange
resin, manufactured by Rohm & Haas Co., Ltd.) with
silver. Crotonaldehyde of 0.8 ppm and 2-
ethylcrotonaldehyde of 0.1 ppm were contained in
product acetic acid obtained after ion exchange
processing. Hexyl iodide was contained in 4 ppb or
less. A resin amount required for maintaining this
product quality for one year was an amount
' corresponding to SV = 80 (Hr!) in terms of SV.
Example 8
Crude acetic acid obtained in above Example 6
after removing high boiling matters was passed through
the ion exchange resin column in the condition of 70
to 80°C to SV = 60 (Hr!). The ion exchange resins used
here were obtained by exchanging 50 % of active sites

of RCP 160M (macroporous strong acid cation exchange
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et hyl,crot onal dehyde of 0.1 ppm were contained in pr oduct

obt ai ned after ion exchange processing. Hexyl iodide wa §ﬁﬁ€HHﬂﬁéﬁEN
ppb or less. The ion exchange processing could be contin REPLACED
condition while maintaining the product quality described above 70

years. - 57 - ~- - - | BEEN Il HS S-H'1h T REPLACED S ddainms Wat we
claimis: 1. A process for producing a high purity acetic acid, conprising
the steps of continuously reacting mnethanol with carbon nonoxide in the
presence of a rhodiumcatalyst, an iodide salt, and nethyl iodide,

wherein reaction is carried out while maintaining an acetal dehyde's

concentration in the reaction liquiqd.at 400 .p or, | awer, 2. Th rocess
as descri bed riel‘?l&'ai%ni&%\%élrr&dn %ﬁ%ﬁiséla‘)&si Q{RSQHB iSed Gut th)fﬁrem)vi ng
acet al dehyde  .f.rom.t r | -Gl ei i | at into a reactor to
mai nt ai n thewalctréltg g%yrge%%%icc%élr?tlﬁhlaéths'c# ioﬁg Otc'r?re% é[g(?t%?ionéql iquid at 400 ppm

Chelcrers o HAPRRIAUBEET00 3 el Y bASaIey 10 Corer 19

rhodi um cat alpySfduct acetic acid obtained after ion exchange
processing. Hexyl iodide was contained in 4 ppb or
less. The ion exchange processing could be continued
in this condition while maintaining the product
quality described above for 2 years.

@ Example 9

Crude acetic acid obtained in above Example 6
after removing high boiling maters was passed through
" the ion exchange resin column in the condition of 70

to 80°C to SV = 80 (Hrl!). The ion exchange resins used
here were obfained by exchanging 42 % of active sites
of Amberlist 15 (macroporous strong acid cation
exchange resin, manufactured by Rohm & Haas Co., Ltd.)
with silver. Crotonaldehyde of 0.8 ppm and 2-

‘ ethylcrotonaldehyde of 0.1 ppm were contained in

product acetic acid obtained after ion exchange

processing. Hexyl lodide was contained in 4 ppb or

less. The ion exchange processing could be continued

in this condition while maintaining the product

quality described above for 2 years.

|
!
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.an iodide salt and nethyl iodide, separating the reSU|tln91£$§%ann Itﬁggih H

tnto a volatile phase containing acetic acid, nethyl acetate Tl
i odide and a | ow vol atil e phase contai ni ng the rhodi um ca alyst
distilling the volatile phase to obtain a product nixture containing
acetic acid and the overhead containing methyl acetate and net hyl i odi de,
and recircul ating said overheaq: E E the reactor, wherein the overhead or
a codensaye' of the carbonyl THAS BEEN LACED inpurities of said
overhead is contacted with meter to separate it into an organic —phase
cont ai ni ng et hyl acetate and net hyl iodide and an aqueous—phase--
cont ai ni ng tﬂﬁ garbon¥ urltles contai ning acetal dehyde, and said

or gani ¢ phas f& Yecf 86Wa into the reactor. 4. A process for producing

a high purity aceilc gkgcgggp%g iggohgg %e PQ% ??93%9905539%n0| W th

car bon nonoxi de in the resence o i € salt and

et hyl 'Od'd§c1aepesﬁtttglhgeth@egtttgngfreeﬁtaﬁgohgagygeaetgngévolat"e

phase contalining acetic acrd, methyl acetate an and a | ow

volatile phagetrenbai #iRE EREbbROALHBK A8t @hyshe grekihkiengrt he volatile
phase to obtain a product m xture containing acetic acid and the

rhodium catalyst, an iodide salt, and methyl iodide,

wherein reaction is carried out while maintaining an
acetaldehyde's concentration in the reaction liquid at
400 ppm or lower.

. 2. The process as described in claim 1, wherein
the reaction is carried out by removing acetaldehyde
from the process liquid being circulated into a

- reactor to maintain the acetaldehyde concentration in

the reaction liquid at 400 ppm .or lower.

3. A process for producing a high purity acetic
acid comprising the steps of reacting methanol with
carbon monoxide in the presence of a rhodium catalyst,
an iodide salt and methyl iodide, separating the

‘ resulting reaction liquid into a volatile phase
containing acetic acid, methyl acetate and methyl
iodide and a low volatile phase containing the rhodium
catalyst, distilling the volatile phase to obtain a
product mixture containing acetic acid and the
overhead containing methyl acetate and methyl iodide,
and recirculating said overhead into the reactor,

wherein the overhead or a codensaye of the carbonyl
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,over head containing nethyl acetate and nethyl iodide, andg; : =t
sai d overhead into the reactor, wherein the overhead contpiThHiSh§HEET HAS BEEN
acet al dehyde and nethyl iodide is distilled at a top tenperatuREPSGACEDSC
or higher, at a reflux tank's tenperature of 25C or higher, at a pressure
of 1 kg/cn2 or nore, and acetal dehyde is separated and renoved to be
recirculated into the reactor. 5. A process for producing high purity
acetic acid conprising the steps of reacting nmethanol with 59 TH S SHEET
HA bt EN REPLACED carbon nonoxide in the presence of a rhodiumcatalyst——
an iodide salt and nethyl iodide, separating the resulting reaction—+i-gui-d—
into a volatiil e phase cantai.ning acetic .acid, .nmeth acetate and net hyl

odi de and 2 PEHRIGAE P8 SIS STSTAEAR 15 RS ARG aga it o
distilling t l.atil, e to obtai.n rody ' ai ni ng
acetic acid %ngggﬁge &3@&%@%6a@oﬁ%%?%ﬂﬁg%§€%ﬁyf“%%éggﬁéﬂéﬁﬁﬁﬁgbhy| i odi de,
and recircul at. ai I d,into t react.aor reid), the over head
cont ai ni ng a%%?gggghf%gpgﬁgm§%eﬁﬁ@%%fo%$ge%%s%'f§¥?¥$gﬁﬁg¥aa top
tenperature @bntha®dnghamed2aradpyd Mapuwi thadrk coniteiRamt ure of less than
25C in the presence of an al cohol and acetal dehyde is separated and
renoved to bacetadidehyldat,edndnisaildh@rig@adicophase is recirculated

into the reactor.
4., A process for producing a high purity acetic
acid comprising the steps of reacting methanol with
" carbon monoxide in the presence of a rhodium catalyst,
an iodide salt and methyl iodide, separating the
resulting reaction liquid into a volatile phase
containing acetic acid, methyl acetate and methyl
iodide and a low volatile phase éontaining the rhodium
catalyst, distilling the volatile phase to obtain a
product mixture containing acetic acid and the
overhead containing methyl acetate and methyl iodide,
and recirculating said overhead into the reactor,
. wherelin the overhead containing acetaldehyde and
methyl iodide is distilled at a top temperature of
55°C or higher, at a reflux tank's temperature of 25°C
or higher, at a pressure of 1 kg/cm2 or more, and
acetaldehyde is separated and removed to be
recirculated into the reactor.
5. A process for producing high purity acetic

acid comprising the steps of reaétiﬁg methanol with
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6. The process for as described in claim5, wherein met | Qgnggtnygqug@1
‘at a Jower position than a stage charged with the overhgad cHEMIAUE

acet al dehyde and net hyl iodide. 60

carbon monoxide in the presence of a rhodium catalyst,
an iodide salt and methyl iodide, separating the
resulting reaction liquid into a volatile phase
containing acetic acid, methyl acetate and methyl
iodide and a low volatile phase containing the rhodium
catalyst, distilling the volatile phase to obtain a
product mixture containing acetic acid and the
overhead containing methyl acetate and methyl iodide,
. and recirculating said overhead into the reactor,
wherein the overhead containing acetaldehyde and
methyl iodide is distilled at a top temperature of
less than 55°C and a reflux tank's temperature of less
than 25°C in the presence of an alcohol and
acetaldéhyde is separated and removed to be
recirculated into the reactor.

6. The procéss for as described in claim 5,
wherein methanol is introduced at a lower position
' than a stage charged with the overhead containing

acetaldehyde and methyl iodide.




