-. 1-- Specification METHOD OF PURI FYI NG ACETI C ACI D Background of the

| nvention Fiel d of the Invention The pr esemnthis Bihat fieplhcenient eRedto an
rndustrial nethod for purifying acetic acid, particularly to a nethod for
purifying acetic acid obtai ned by carbonyl ation o%£¥g Qanol. Descr iZptPote of
the Related Art Acetic acid is a basic ghgrﬁ%ﬁi e f’/ d as a starting
material of each of, for exanple, acetiC esters, acetic anhydride, vinyl
acetate and terephthalic acid and thus enployed in large quantity in the
petrochem cal, organic chem stry, @gRecifdeation and agricul tural chenical
production, polyner chem stry and other industries. Various industrial

processes are known for p l.ng _aceti i d, I ch include, for exanple,
oxi dati on of acetaldehyde&%&%ﬁgchofﬁgé ﬁgﬁg éﬁﬁﬂgﬂk@égﬁbons such as

pet rol eum napht ha and but ane, and carbonyl ati on of nethanol. O these, the
process in which acetic acid is produced by continuously carbonyl ating
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Field of the Invention

The present invention relates to an industrial
method for purifying acetic acid, particularly to a
method for purifying acetic acid obtained by
carbonylation of metﬁanol.

Description of the Related Art

Acetic acid is a basic chemical employed as a
starting material of each of, for example, acetic
esters, acetic anhydfide, vinyl acetate and
terephthalic acid and thus employed in large quantity
in the petrochemicai; organic chemistry,
pharmaceutical and agricultural chemical production,
polymer chémistry and other industries.

Various industrial processes are known for
producing acetic acid, which include, for example,
oxidation.of acetaldehyde, direct oxidations of
hydrocarbons such as petrbleum naphtha and butﬂne. and
carbonylation of methanol. Of these, the brocess~in
which acetic acid is produced by continuously
carbonylating methanol with carbon monoxide (see
Japanese Patent Publication-B No. 47-3334) is now

widely employed as an lndustrial process for producling



2- acetic acid. In recent years, reaction conditions and catal yst

i nprovenents have been studied in the above acetic acid productjon QHQR
tarbonyl ati on of methanol. For exanple, a process inThws isiHhg '@H‘?ﬁ?vw
stabilizer such as an iodide salt is added to the reaction system has been
di scl osed [see G B. Patent Publicatiog-fxbb. 2,146,63i§§pug)i #gd on Apri
24, 1985)]. In Japanese Patent PublicatTon-A No. 60- 4, "{tl has been
proposed to cause a relatively large anount of iodide ions to be present in
a reaction fluid so as to |l ower the concentration of water in the reaction-
fluid, thereby mnimzing the energy required to obtain purified dry acetic
acid per unit I't&éfyereof and further omtting a purification process
for obtaining acetic acid as a product [see European Patent Publication-A

No. 573,189 (publi sﬂ?w&rfﬁcye%%l%’éa&t-&kt@&v&bh{gﬁsa&ﬁai Eafh gskroduced

by the carbonyl ati on of mnethanol has a relatively purity, 1t°1s known

that the acetinpcd ekl £l Kisvd PoEW! ScedDedt i 9f thedasbi¥eakBRYEI i es
eval uated by the potassi um permanganate test conducted in accordance with

JI'S K 1351 [ seg firppedre fedenth Fubih Cad H9on 1 A01 oB823f ZhbthBHblL shed on

June 28, 1989)]. The potassium
For example, a process in which a catalyst stabilizer
such as an iodide salt is added to the reaction system
has been disclosed [see G.B. Patent Publication-A No.
2,146,637 (published on April 24, 1985)]. In Japanese
Patent Publication-A No. 60-54334, it has been
proposed to cause a relatively largé amount of iodide
ion§ to be present in a reaction fluid so as to lower
the concentration of water in the reaction fluid,
thereby minimizing the energy required to obtain
purified dry acetic acid per unit quantity thereof and
further omitting a purification process for obtaining
acetic acid as a product [see European Patent |
Publication-A No. 573,189 (published on Dec. 8,
1993)].

Although the acetic acid produced by the
carbonylétion of methanol has a relatively high
purity, it is known that the acetic acid contains d
minute amount of reductive impurities evaluated by the
potassium permanganate test conducted in accordance
with JIS K 1351 [see European Patent Publication-A No.

322,215 (published on June 28, 1989)]. The potassium
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addition of an anmine, a nonvolatile acid or the like as disclosed in

Japanese Patent Publication-B No. 42- 6243 (published on Mar.

3 permanganate test is an inportant industrial test which acetic acid nust
pass when it is put in various practical uses as a product. Ther?for
*renoval of the above inpurities |eading to poor resultyghisristhe R

ut nost i nportance. The conventional purification nethods for obtaining
commercially available high-quality acef i_c acid capabl e of ng?hi AY the
standards include, for exanple, (a) chem cal addition Ratrod

rﬁ?ntté?'\%et

s of

for exanple,

14, 1967)]

and (b) oxidant addition nethod [for exanple, addition of peracetic acid as

Tt ENte 1Dl 4 G | B & Doht 4En d9SLP1 4PUBESEhed on Sep.

di sclosed in
.21, 1973)].

However, the above methods require the use of various

addi tives, sovHiadth e facdid Sfudt tghdespeat 1€ hanshht ngnavdrious
aftertreatnment. That is, not only at least sinple distillation for

separating therdiidaleaudes fag thegradmt r edripete fbse®, t tiee erémomapot ent i al
probl em of the additives remaining in the acetic acid as a product.

Especi al |y,

t hoef’ oohi ed aartio veed dliinip uoni it dhdice { di)n dhatso ap ot eré sal t slahger  of

explosion attributed to a rapid reaction of peroxide remaining unreacted in
separati ng t hehdddittastesls Tenefmost immpanrtgnaati on nmethod in

The conventional purification methods for
obtaining commercially available high-quality acetic
acid capable of meeting the standards include, for
example, (a) chemical additioh_method [for.example,
addition of.an amine, a nonvolatile acid or the like
as disclosed in Japanese Patent Publication-B No. 42-
6243 (published on Mar. 14, 1967)] and (b) oxidant
addition method [for example, addition of peracetic
acid as disclosed in Japanese Patent Publication-B No.
48-30615 (published on Sep. 21, 1973)]. However, the
above methods require the use of various additives, so
that problems arise with respect to handling and
aftertreatment. That is, not only at least simple
distillation for separating the additives is further
required but also there is a potential problem of the
additives remaining in the acetic acid as a product.
Especially, the oxidant addition method (b) has a
potential danger of explosion attributed to a rapid
reaction of peroxide remaining unreacted in separating

the additives. Therefore, a purification method in



-4- which no additives are. added is desired. Wile, in a distilling method,

concgntration of a m nute anmount of .
crequired for nminimzing acetic acid entrained in t he sephisdsitie replacemen
di sposal of inpurities to thereby suppress the purification |oss of the

acetic acid.

nunber of plates and a considerably high reflux ratio.

consi der abl y

Therefore, a nethod of econom cally renoving the. above inpurities is

desired. Disc
ci rcunst ances
respect to th
of inpurities
or ganoi odi ne
conmpounds and

inpurities to a considerabl e extent

féheet

Thus, the distillation coluym nust have a égﬁﬁidggqp ¥4! arge
seq

ntiy,

a

nsi ¢ | arge amount of thermal energy is to be consuned, thereby
bri ngi ng about a problem of gravely pushing up the cost for purification.

?gﬁﬁgegggggaﬁt#&vgzékgnaﬁﬁgﬁ&&% @%g#y&dfwention Under t hese

Or's have made ex

ensive studies with

e pur iwfhiig,%“ R Q}c d3e84hG 183G hethicd) CUHANE & MBMwe amunt

conposéd of “at

east one conponent sel ected from anong

ﬁ?ﬁﬂ%@ngﬁouﬁ%tﬁkl3%%@%&%1@%”&@”%ﬁ%oﬂé%ﬁékhﬂIﬁﬁbeﬂﬂaturated

car bonyl conpoun

_ s and which exhibits poor marks in the
pot assi um per FRNGARRALE cldeFor A n3 MiQIlgl acktdicstddild renteiioed ofn t he

present invention whi ch ensures, without the addition of chem cals for

the separation and disposal of_impurities to thereby
suppress the purification loss of the acetic acid.
Thus, the distillétion column must have a considerably
large number of plates and a considerably high reflux
ratio. Consequently, a considerably large amount of
thermal énergy is to be consumed, thereby bringing
about a problem of gravely pushing up the cost for
purification. Therefore, a method of economically

removing the above impurities is desired.

Disclosure of the Invention

Summary of the Invention

Under these circumstances, the present inventors
have made extensive studies with respect to the
pﬁrification of acetic acid which cpntains a minute
amount of impurities composed of at least one
component selected from among organoiodine compounds,
metalloiodine compounds, iodide'ions. unsaturated
compounds and carbonyl compounds and which exhibits
poor marks in the potaséium permanganate test. As a

result, a distilling method of the present invention



separating'the I mpurities, energy-saving econom cal purification for
obtai ning high-quality acetic acid which exhibits high marks in the N
pot assi um per manganat e test, has been conpleted. Th a'ggtﬁéhgpmmem@ﬂiShee

i nvention relates to a nmethod for purifying acetic-a.'%lcontalning at | east

one conponent selected fromthe group_cgngisting of organoi odi ne &Snpounds,
nmet al | oi odi ne conpounds, iodide ions, unsaturated comnumndS'a%d'% bonyl

conpounds as an inpurity, which conprises purifying the acetic acid with a
distillation colum having at |east 30 plates by operating the distillation
colum.under a pressure ranging from40 to 760 nmHg at a reflux ratio of at

least 4. In ot hag ofs, Lbe pLeRSE LRKCRLLGR LR Bles iR /Tl o of

purifying acetic acid containing rnpu 0S€ east” one

conmponent seleggsgréeeﬁbaeﬁegiﬂggggek891“snggggggagan &ﬁddmf%gf“f

conpounds, iodide Ions, “unsat urz ~conpoun carbonyl conpounds,
characterized pfir§PakatienPebt! b68hEAMnEShERRIYGREY th o Hi lddidf | ON

colum having at least 30 plates operated under a pressure ranging from 40
to 760 mHg atwhitRfbx¥NMibatbOh9fhahatRaSin4the bbeaekyuabtain high-quality

acetic acid as - 6 - a product.
permanganate test, has been completed.

That is, the present invention relates to a
method for purifying acetic acid cbntaining at least
one component selected from the group consisting of
organoiodine compounds, metalloiodine compounds,
iodide ions, unsaturated compounds and carbonyl
compounds as an impurity, which comprises purifying
the acetic acid with a distillation column having at
leést 30 plates by operating the distillétion column
under a pressure rahging from 40 to 760 mmHg at a
reflux rafio of at least 4.

In other words, the present invention relates to
a method of purifying acetic acid containing
impurities composed of at least one component selected
from among organoiodine compounds, metalloiodine
compounds, iodide ions, unsaturated compounds and
carbonyl compounds, characterized in thaf the
purification is conducted in a distillation column
having at least 30 ﬁlates operated under a pressure
ranging from 40 to 760 mmHg at a reflux ratio of at

least 4 to thereby obtain high-quality acetic acid as



Al though the present invention is in-principle applicable.to any acetic
acid irrespective of its production process, it isgﬁgﬁv%%g%gmbmmppheéd
especially to the product of carbonylation of meth or the like
performed in the presence of a netal catalyst such as a rhodi umcatal yst
with the use of a cocatal yst of a hal Ldﬁb_s_uch as amaegandc hal Ade, as
described in G B. Patent Publication-A No. 1,233,121. Further scope and
applicability of the present invention will beconme apparent fromthe
detail ed description given hereinafter. However, it should be understood
that the detailed description and specific exanples, while indicating
preferred enbgd%ggnhﬁﬁpf the invention, are given by way of illustration
only, since various changes and nodifications within the spirit and scope

of the invention\MAﬂtﬁggéﬂﬁﬁggﬁﬁyéggngg&ﬁ¢@$@iﬂ§i#gegnigrgggiaig fromthis

detail ed description. scription of t nvention The production

of acetic aci Gp ICHNNWAIIRN et BO0d {Srospbetipd be tleg fol | ow ng

manner. Methanol and carbon nonoxide as the starting conpounds are
continuously ghay@Rtich PrRAFH 1 LOMWEInBage8as1PNappliedi VN

tenperature under a given pressure 7 - as described in, for exanple,

U S. Patent Nespecially to the product of carbonylation of methanol
or the like pefformed in the presence of a metal
catalyst such as a rhodium catalyst with the use of a
cocatalyst of a halide such as an organic halide, as
described in G.B. Patent Publication-A No. 1,233,121.

Further scope and applicability of the present
invention will become apparent from the detailed
description given hereinafter. However, it should be
understood that the detailed description and specific
examples, while indicating preferred embodiments of
the invention, are given by way of illustration only,
since various changes and modifications within the
spirit and scope of the invention will become apparent
to those skilled in the art from this detailed
description.
Detailed Description of the Invention
| The pr6duction of acetic acid by carbonylation of

methanol is performed in the following manner.
Methanol and carbon monoXide as the starting compounds
are continuously charged in a reactor to conduct a

reaction at a given temperature under a given pressure



4,102,922 (published on July 25, 1978). One of the starting conmpound is not
limted to methanol, but at |east one of nethyl acetate, dinet 2§ sheest
nmet hanol, a mixture of two or nore of themor a rﬁxtuffé\i%fsté‘ﬁr?ﬂggtsﬁ‘(%{e of
t he above conpounds and water nmay be used. The reaction tenperature ranges
generally from about 150 to 250[err] ,_p.;ejerabl y from Q‘gut_ngOQ_t-oquOC.
The total reaction pressure is controlled so as to range from about 15 to
40 kg/ cnm2G in consideration for the partial pressures of carbon nonoxide
and hydrogen and the vapor pressures of the liquid conponents present in
the reactor. The rhodium catalyst which is enployed in the carbonyl ati on of
nmet hanol nmay take,an can_b nyerted into a conpl ex

f . : i t
soluble in théa?e%%?¥5hgéahf§§u %grggﬁép}gacprgnc 8&3P§igﬁk. In the
ti fluid dj trati t ] 1000
react on [1ulcs 195 £hact U EPUREALLAT Kot 88023 ot 2 A0
methanol , et fytal ogh decbipbisfd 28 Robr PR FEaRA hd «pARCA Nehd md he
reaction fluid In a concentration ranging from about to 20% by wei ght,

e Feat o FRFSe Sndiot o DItBLgL. pegicgina anel Loy
1to methanol, a mixture of two or more of them or a
mixture of at least_one of the above compounds and
water may be used. The reaction temperature ranges
generally from about 150 to 250°C, preferably from
about 180 to 220°C. The total reaction pressure is
controlled so as to range from about 15 to 40 kg/cm?G
in consideration for the partial pressures of carbon
monoxide and hydrogen and the vapor pressures of the
liquid components present in the reactor.

The rhodium catalyst which is employed in the
carbonyiation of methanol may take any form, as far as
it can be converted into a complex soluble in the
reaction fluid under the reaction conditions. In the
reaction fluid, the rhodium concentration ranges from
about 200 to 1000 ppm, preferably from about 300 to
600 ppm.

In the carbonylation of methanol, mefhyl iodide
is used as a promoter and is contained in the reaction
fluid in a concentration ranging from about 5 to 20%
by weight, preferably from about 12 to 16% by weight.

The concentration of water in the reaction fluid



5% by wei ght. The carbonyl ation of nethanol is continuously perforned, so

that nmethyl acetate formed by. the reaction between nethanol

-compound and
nmet hyl acet at

as the starting

acetic acid is present in the reaction fluid. The a . Heet
geggggﬁtéﬁee

e is controlled so as to range from abolpisg$the o

wei ght, preferably fromabout 0.5 to _SOQ by wei ght. Al so, acetic acid which
and a reaction solvent is present in th%art%actggngf.l.tqg as a
[ f

IS a product

mai n conponent. Wen the carbonyl ati on of nethanol is e

wat er cont ent

the stabilization of the rhodium catal yst and as a cocatal yst.

i odi de salt
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conditions, an iodide salt is added to the reaction fluid for

s, not particularly |imted as as it dissgciatﬁs an
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égu%p as Lill, Nal, KI, Rbl and Csl, alkaline earth netal
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MeiEF {err] and al uni num group netal iodides such as
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| odi de or

reaction between methanol as the starting compound and
acetic acid is presentlin the reaction fluid. The
amount of methyl acetate is controlled so as to range
from about 0.1 to 30% by weight, preferably from about
0.5 to 5% by weight.. Also, acetic acid which is a
product and a reaction solvent is present in the
reaction fluid as a main component.

When the éarbonylation of methanol is effected
under low water content conditions, an iodide salt is
added to the reaction flﬁid for the stabilization of
the rhodium catalyst and as a cocatalyst. The above
iodide salt is not particularly limited as long as it
dissociates an iodide ion in the reaction fluid.
Examples of the iodide salts include alkali metal
iodides such as LiI, Nal, KI, RbI and CsI, alkaline
earth metal lodides such as Bel,, MgI, and Cal, and
aluminum-group metal iodides such as BI; and All;. The
iodide salt is not limited to these mefal iodides, and
organic iodides may be used, which inciude. for
example, quaternary phosphonium iodides (such as an

adduct of tributylphosphine'with'methyl iodide or



w th nethyl iodide or hydrogen iodide) énd guat er nary anmoni um i odi des

(such as adducts of tertiary anmines with nethyl iodide or h«dro J iéﬁéet
We geacan g

adducts of pyridines with methyl iodide or hydrogen i b#8d®

i mdazoles with nethyl iodide or hydrogen iodide, and adducts of im des

wi th nethyl iodide or hydrogen iodideL;gAgDng them “apkgd:i g@l@%_i i des
such as Lil are preferred. The iodide salt is used, irrespeCti 0 he
type of the iodide salt, in an anobunt of 0.07 to.2.5 nol/|, preferably 0.25
to 1.5 nol/l in terns of iodide ion, i.e., as a nolar concentration of

i odide ion contained in the reaction fluid. The crude acetic acid thus

formed s pur iy gbun AbBRRE AAeNas sBaRee thp! LELBhEATIbHOSERIR o vater.

However, after catl on, e acetl Cc acl ner ntains, as an

inpurity, at |gpsk @@alfprrp&@f@é éﬁlﬁfapgr%éﬁoggh*ﬂﬁegrgua GRAtehiaRy Of

or ganoi odi ne conpounds. netal [ ol odl ne” conpoun I odi de 1 ons, unsafurated

conpounds and &ah&RIVh LOADSdEsude AeSsdabetlsi BrEdeerear yPamenles
Publ i cati on-A No. 322,215 (published on June 28, 1989). Exanples of the

or ganoi odi ne ceimoumeishy nciediedet byl hy @dbgen bodylel, odddacasdolfexyl i odide.

Exanpl es 10 of the unsaturated conpounds include acetal dehyde,
pyridines with methyl iodide or hydrogen iodide,
adducts of imidazoles with methyl iodide or hydrogen
iodide, and adducts of imides with methyl iodide or
hydrogen iodide). Among them, alkali metal iodides
such as Lil are preferred. The iodide salt is used,
irrespective of the type of the iodide salt, in an
amount of 0.07 to 2.5 mol/t¢, preferably 0.25 to 1.5
mol/¢ in terms of iodide ion, i.e., as a molar
concentration of iodide ion contained in the reaction
fluid.

The crude acetic acid thus formed is purified by
an operation such as distillation for rémoving water.
However, after the purification, the acetic acid
genefally contains, as an impurity, at least one
component selected from the group consisting of
organoiodine compounds. metalloiodine compounds,
iodide ions, unsaturated compounds and carbonyl
compounds, as described in European Patent
Publication-A No. 322;215 (published on June 28,
1989). Examples of the organoiodine compounds include

ethyl iodide, butyl iodide and hexyl iodide. Examples



but.yr al dehyde,  crotonal dehyde and 2-ethyl croton- al dehyde, and products

formed by al dol condensation of these al dehydes. It is caribed id ont shéet
Japanese Patent Publication-A No. 1-211548 that the naiﬂﬁédﬁﬂﬁﬂgﬁﬁgm%PGWHg“w'

impurities are al kyl iodides, various unsaturated conmpounds such as

crot onal dehyde, ethyl crotonal dehyde gnEOZ;nethyl-Z-pentgﬁﬁg; éandgcaqkpnyl
conpounds. These inpurities present in~mnute anounts cause the mark of the
pot assi um per manganat e test of acetic acid to becone. poor, thereby |owering
the commercial value and industrial availability of the acetic acid as a
product. The present inventors have been extensively studied wth respect

to th I fi ' t had. of boy ti I d. lt, th h
been Tound ¢ hat (1 SITA et sPmosandgobhealBe aottrd cbF%Hsl et o of -
be s . . . i ¢ et ho
neid Lo hi ghe G O oo CERET SRy DG B B En O o 8RR E Dot asei um
per manganat e tAfenyHIAl drfy diSaRE S CROrh Y eBYi 81469 MRLRABAS (A oRBods of

purifying acetic acid containing Inpurities conpose east one
conponent  sel agieyt fdIBIAANY. Or gaAnps 0dé 86r £9BROYAIIapEREak! PhednRE

conpounds, - 11 - iodide ions, unsaturated conpounds and car bonyl
Publication-A No. 1-211548 that the main components of
the impurities are alkyl iodides, various unsaturated
compounds such as crotonaldehyde, ethylcrotonaldehyde
and 2-methyl-2-pentenal, and carbonyl compounds.
These impurities present in minute amounts cause the
mark of the potassium permanganate test of acetic acid
to become poor, thereby lowering the commercial value
and industrial availability of the acetic acid as a
product.

The present invenfors have been extensively
studied with respect to the purification method of the
above acetic acid. As a result, they have been found
that the purification of the above acetic acid by the
me;hod of the present invention realizes economical
conversion of the crude acetic acid to high-quality
acetic acid which exhibits high marks in the potassium
permanganate test.

That is, the present invention comprehends a
methods of purifying acetic acid containing impurities
composed of at least one component selected from among

organoiodine compounds, metalloiodine compounds,



conpounds in a process for producing acetic acid which conprises reacting
met hanol, a mi xture of nmethyl acetate and water or a mixture of nethyl
acetate, nethanol and water wi th carbon nonoxide in a_reaction ”Ed“%g%rsheét
containing a rhodi um catal yst, water, acetic acid andThis itherapiage"
characterized in that the purificatian.,s_conducted in a distillation
colum having at | east 30 plates operatéd under a preiﬁﬂge B@nqingafron140
to 760 mmHg at a reflux ratio of at |least 4 to thereby obtain hlgh-%uality
acetic acid as a product. Exam nations of patent and ot her docunents

- publ i shed heretofore have reveal ed that the distillation of acetic acid is

I ed out t he at her.i f high . Pat ent
ubl i cat | on- A RGLAE 367 Sraar g e bt RaTS ¥B8ec 88t L i ched on
J 14, 1977 | £ ' | Lds ] d
Feduced prossbPBPoRe 'S BHAodsl A oBETRE ARLEIETaE1H RPN TCT

‘pressure has ReaRis Jd & AL MARARIE! A HIPUALIOSE | Rethigipuri fication
o,

of acetic aci- stillation.” I'n the present invention, the distillation
s effected whiddtd i Sid haideln il LAY GAMPEnyL acdgateoper at ed

under reduced pressure. Any type of
methanol and water with carbon monoxide in a reaction
medium containing a rhodium catalyst, water, acetic
acid and methyl iodide, characterized in that the-
purification is conducted in a distillation column
having at least 30 plates operated under a pressure
ranging from 40 to 760 mmHg at a reflux ratio of at
least 4 to thereby obtain high-quality acetic acid as
a product.

Examinations of patent and other documents
published heretofore have revealedlthat the
distillation of acetic acid is carried out under the
atmospheric of higher pressure [see G.B. Patent
Publication-A No. 1,294,432 and U.S. Patent No.
4,029,553 (published on June 14, 1977)] and that no
purification of acetic acid is effectéd under a
reduced pressure. That is, the operation under the
atmospheric or higher pressure has become like a
matter of general knowledge in the purification of
acetic acid by distillation.

In the present invention, the distillation is

effected with a distillation column which can be



distillation colums customarily enployed in separation and purification of
solutions, including a packed colum, a plate colum and a conbi nation

thereof, may be used in the present invention as |ong ag,th I %kéﬁt‘tsheéi
requi rements are nmet. Cenerally, a plate colum is enpl %{?@d’gf%g ré@cuumm

~distillation. In the present invention, he acetic acid to be purifjed

whi ch exhi bits poor marks in the potasgl m per manganat e ja61i 8s 2erflont o

the distillation columm at its mddle and heated in ‘a reboiler. Organic

i odi des, unsaturated conpounds and carbonyl inpurities, which nay have

boiling points lIower than that of acetic acid, occasionally together with

I odi de ion inpgﬁé%%géd gﬁggpopggﬂgégigggggggge tgﬁggQg%Qeo?olunn. Some

i mpurities anong em nay be conceén t he the colum as an

azeot 0pi C 1 Xipke11 DrLBR £biBAnEABE poHI99 WA 10FRA rhi ©5. and or gani c

I odi des, unsaturated conpounds and carbonyl 1fpurities, i ch have boiling

poi nt's hi gher 4§8ar4B86n 0ndCBhi ¢£26h810AT 8£0QRAGRIGALSI 1@k11e RO Om of

the columm. For achieving the concentration and separation of the above

inpurities, theaélkédi bBmAN £0pUABeMBELlulAvEnd bakombindihen of plates and
a high reflux ratio - 13 - is necessitated. The distillation colum has
at | east thereof, may be used in the present invention as long

as the following requirements are met. Generally, a

plate column is employed for vacuum distillation.

In the present invention, the acetic acid to bé
purified which exhibits poor marks in the potassium
permanganate test is fed into the distillation column
at its middle and heated in a reboiler. Organic
iodides, unsaturated compounds and carbonyl
impurities, which may have boiling points lower than
that of acetic acid, occasionally together with iodide
ion impurities, are concentrated at the top of the
column. Some impurities among them may be
concentrated at the top of the column as an azeotropic
mixture. On the other hands, iodide ion impurities,
and organic iodides; unsaturated compounds and
carbonyl impurities, which have boiling points higher
than that of acetic acid, are concentrated at the
bottom of the column.

For achieving the concentration and separation of
the above impurities, the distillation column must

have a large number of plates and a high reflux ratio



30 plates, preferably at least 50 plates. The reflux ratio is at |east 4,
preferably at |east 50. The high reflux ratio inevitably requires a great

amount of thermal energy in the reboiler. However, in th sgnt ement sheet
invention, the distillation is perfornmed under a reduced%‘%‘e@ @? rep ag t hat

t he b0|I|ng poi nts of conponents in cra@e acetic acid are | owered.
Accordingly, a great ampunt of thermal “€nergy is not necqyﬁg;aﬁedaévgﬁ when
a high reflux ratio is enployed. Therefore, in the purification method of
the present invention, overhead steam | ow pressure waste steam and the

i ke available fromother distillation colums can be used as the heat
source for the reboiler,of the vacuumdistillation colum. Thuys, little

addi ti onal the+ﬁa?e%ﬁ§?b§aF%dnecE§§|géFEaliéfipﬂecﬁ&Pppl€§§|@ﬁ @I of

t he present ? i g The o_era@g gr ssure g ¢ vacu%gldls Iatlon
| f P the®Pr RERL CTAVENL ROn' PER f Pofh“4§ -

&ﬁigﬂnanogpgfép elgégthg Q@ elect§g Q égagknq g&ogoccounfﬁ?ﬁ;

t enper at ure of %%e heat*sotF e f%r BEB! PR %% reboF sSpecially, it is

e e T B By RSO R e
the — -14- atiRSPRET6F PRESHAT CehOrEPCiRPYNY dBBoLRE aNgeWRVer, in
the present invention, the distillation is performed
under a reduced pressure, so that the boiling points
of components in crude acetic acid.are lowered.
Accordingly, a great amount of thermal energy is not
necessitated even when a high reflux ratio is
employed. = Therefore, in the purification method of
the present invention, overhead steam, low-pressure
waste steam and the like available from other
distillation columns can be used as the heat source
for the reboiler of the vacuum distillation column.
Thus, little additional thermal energy is necessitated
for the purification method of the present invention.
The operating pressure of the vacuum distillation
column for use in the present invention ranges from 40
to 760 mmHg, of which an abpropriate one can be
selected by taking into account the temperature of the
heat source for use in the reboiler. Especially, it
is preferred that the operating pressure ranges from

40 to 400 mmHg, at which the temperature of bottoms is

not higher the boiling point of water under the



enpl oyabl e heat source. The organic iodides, unsaturated conpounds and
carbonyl inpurities, occasionally together with iodide ion inpurities,

whi ch have been concentrated at the top of the columm, are batchw se or o
continuously withdrawn in small quantity, and wholly Or-n%?!éih%' dep!aéemlébeet
to a carbonyl ation reactor for_eff'ect__ié1 reutilization. the ot her hand,
the bottons are batchw se or continuou §§ w t hdrawn, if_ necessary, and
recycled to the previous step. Alternatively, the conpdmﬁmmsékﬁﬂdéﬂbrated

at the top and the bottomof the colum may wholly or partially be disposed
of outside the systemin order to maintain the quality of acetic acid as a
product. In the present invention, the distillation is conducted at | ower

t enper at ur es, EFTIFRRCTHS RERFHRAT e cBAVERGT 8RY oV 1dEBt tBeaLRREE, O or

exanpl e, acetic anhydrjde can be mnimzed, thereby achieving purification
with nininize&mﬂg§§xa %S?%a€c§%“5%ea product is w thdrawn in vaporous or

count ed from the bottort 1Er BRLESHHT wRbarl PR EH ERnRpunbR SRR P ©

f'OW’diagfamf%H¥%def’fﬁéﬁ&f@ié?? occasinal £9NYERELRBR! with! 16added

purification process an 1 g.
ion impurities, which have been concentrated at the
top of the column, are batchwise or continuously
withdrawn in small quantity, and wholly or partially
recycled to a carbonylation reactor for effective
reutilization. On the other hand, the bottoms are
batchwise or.cbntinuously withdrawn, if necessary, and
recycled to the previous step. Alternatively, the
components concentrated at the top and the bottom of
the coluhn may wholly or partially be disposed of
outside the system in order to maintain the quality of
acetic acid as a product.

In the present invention, the distillation is
‘conducted at lower temperatures, so that the thermal
conversion of acétic acid to, for example, acetic
anhydride can be minimized, thereby achieving
purification with minimized loss.

Acetic acid as a product 1s withdrawn in vaporous
or liquid form from the distillation column at, for
example, 1ts second plate counted from the bottom.

Brief Description of the Drawings

Fig. 1la is a flow diagram showing a step of the



b ts a flow diagram showing a step of the acetic acid purification process

of the present invention. Fig. 2 is a flow diagram show ng the process
according to the acetic acid purification nmethod of the present invention.

In the above figures, reference nunerals 1 to 5 8 to 13, 16 to 20 and 23

to 28 are each a line, those of 6, 14, and 29 are eacthigisthetepiazement gheet
those of 7, 15, 22 and 30 are each a reboiler. Description of:the

Pref erabl e Enbodi mrent One enbodi nent of the present |nvent|on3mn |_ 32_
described below with reference to Figs. la, |b and 2 (Filate a®bet'ng
referential view) to thereby nor e cIearIy demonstrate the availability of

the present invention, the colum Bis a vacuum

dlstlllatlon(ﬁﬁ?ﬁﬁpgh?P% I%C?BgcuééipinﬁéfﬁFé§éﬁP PRe&ERSSHANAEE ¢ aci d

charged 1 hr ough ais 1 he Bo¥nibe PRt copAAE B SEED MEadms Aiiedt & eam
u i

out put fromt;b%?f’%f'@tﬁoﬁs%r %%%%"gfggﬂg Bgﬂgeili(% lg%%nQi%%ndenser 14, in

whi ch the ste condens ensate IS whol'ly recycl ed

through a line 11 tg; .f%epgnglfibﬁndigéféﬂrsBBw1ng th® prdicesed of f.

Al ternatively, part o condensat
according to the acetic acid purification method of

the present invention.

In the above figures, reference numerals 1 to 5,
8 to 13, 16 to 20 and 23 to 28 are each a line, those
of 6, 14, 21 and 29 are each a condenser, and those of
7, 15, 22 and 30 are each a reboiler.

Description of the Preferable Embodiment

One ehbodiment of the present invention will be
described below with reference to Figs. 1la, 15 and 2
(Fig. la being a referential view) to thereby more
clearly démonstraﬁe the availability of the present
invention.

Referring to Fig. 1b, the column B is a vacuum
distillation column suitable for use in the present
1nvention. Acetic acid to be purified which has poor
marks in the potassium permanganate test is charged
through a line 8 into_the'éolumn B at its middle.
Overhead steam output from the column B is led through
a line 10 into a condenser 14, in which the steam is
condensed. Part of the condensate is wholly recycled

through a line 11 to a carbonylation reactor or



is partially recycled through a line 11 to a carbonyl ation reactor and aot
par!tgl ally d?/sposed off. The rest of the condensate forne®hisnistthe TQB‘HG%'H?&Sheet
14 is recycled through a line 12 to the colum B as a reflux. Bottons are
wi t hdrawn through a line 9. The bottons are wholly recyckﬁg Lh pnﬂylous
step or disposed off. Alternatively, t bottons are part ?1y recycled to
the previous step and partially di spos off. The fluid withdrawn through a
line 13 is used as a product acetic acid. Alternatively, the fluid is
further purified by neans of, for exanple, an ozone treatnent. Referring to
Fig. la, the colum Ais a distillation colum as described in U S. Patent

No. 4,029,553 b| h J 14, 1977) which d f n
through a |in& pu b g\(} Opréti&ed'ﬁ‘%?iovrﬁ C'etqalcrcﬁcéﬁ S‘ga‘b?:lg 'lgga ey N9

b | ati h . Th tJ tut t f th
gg;vQﬂ?ign;Fnég n%% ﬁg pJH%i§§§4() ﬁﬂ ns B ?@La ngfeg undgr t he
t heri T t | A
s ohar ged t hea LT LAt IEy Hebre ddi drfn Ay l&"ﬂ? PR P o TEE L T e

out put from thgsolympd icy gc#’e%ds[aﬂ;]eo%}n?ed 58 t?hé 'E&:czee 2 egefs6

condensed -17- there, rough a line 4 tot ubsequent
recycled through a line 12 to the column B as a

reflux. Bottoms are withdrawn through a line 9. The
bottoms are wholly recycled to the previous step or
disposed off. Alternatively, the bottoms are
partially recycled to the previous step and partially
disposed off. The fluid withdrawn through a line 13
is used as a product acetic acid. Alternatively, the
fluid is further purified bj means of, for example, an
ozone treatment.

Referring to Fig. la, the column A is a
distillation column as described in U.S. Patent No.
4,029,553 (published on June 14, 1977) which iIs used
for removing, through a line 2, a heavy fraction from
acetic acid produced By carbonylation of methanol.
This column A conétitutes a step of the conventional
acetic acid purification process and is operated
under the atmospheric or higher pressure.

Acetic acid to be purified in the column A is
charged through a line 1 into the column A at its
middle. Overhead steam.output from the column A is

led through a line 3 into a condenser 6, condensed



purification step. As shown in Fig. la, part of the flow from{he condenseisheet
6 is recycled through a line 5 to the colum A as a refIdQ?SF%hT'gﬁﬁgggentSh

i nvention, as shown in Fig. 2, the overhead steamled through a |line 18 of

the colum A can be used as a heat source for a reboiler @,ﬁt&f_éhgmyrm

B. When the colum A is operated at qpqﬁt*l.OS kg/[err], e tenperature of
the overhead is 118[err], which is satisfactory for use as the heat source

for the colum B. Therefore, in the present invention, acetic acid produced

by the carbonyl ati on of methanol can be purified into high-quality acetic

acid which has high marks in the potassium pernmanganate test with little

addition to the purification energy required in the conventional acetic
acid purificatih®i¥ or ek fef) theoige aflime 4vEPhERE SHBERAEYSISUt from the
unm

distillation col A constituting a step of the conventional ac$tic acid
purification @Mﬁ§£;$%£§QQN§qﬁQﬂ HUreoN R 18 HE1 g ebdPl ePA5E Ple WEcuum

avai labi |1ty dRONETRLIE CoRARRTOR i 17 FOW Bo-ebFPBER W 4A"Fefer ence
(g te oL ot PR ) oy pALe! e considered fo [imt the -

' In the present invention, as shown in Fig. 2, the
overhead steam led through a line 18 of the éolumn A
can be used as a heat source for a reboiler 30 of the
column B. When the column A is operated at about 1.03
kg/cm?, the temperature of the overhead is 118°C, which
is satisfactory for use as the heat source for the
column B. Therefore, in the present invention, acetic
acid produced by the carbonylation of methanol can be
purified into high-quality acetic acid which has high
marks in the potassium permanganate test with little
addition to the purification energy required in the
conventional acetic acid purification process by the
use of the overhead steam output from the distillation
column A constituting a step of the conventional
acetic acid purification process as the heat source
for the reboiler of fhe vacuum distillation column B
for use in the present invention.

Examples
The availability of the present invention will

now be described with reference to the following

examples'which should not be considered to limit the



Exapple 1 An acetic acid purification experinment was conducted with the use

of a 50-plate O dershaw distillation colum (a type of _EI agg ﬁ:é)} Ademékitesheet
pressure of the distillation colum was controlled so a hig Be :
the top of the columm, where the tenperature was about 90[err].

400 mmHg at

Acetic acid

to be charged was fed at a flow rate_;ofl about 1.1 kg/ hr pigge:t hg 23rd7pl ate

counted fromthe bottom of the col um.

urified acetic acid was w t hdr awn

in vaporous formfroma section very close to the bottom of the colum. The
distillation colum was operated at a reflux ratio of about 150. Bottons
and overhead were continuously w thdrawn outside the systemat flow rates

equal to aboutsggfgéargif ﬁ,ﬂ.péjtp e@%@fi'ﬁ@%EP@ﬁ ge flow rate, respectively.

Cont i nuous operation u

er these condifions resulted in an inprovenent of

the marks of thematassi um permanganate test from 125 min of the charged
acetic acid (this poor value being attributed to the inclusion of at

croton- al dehyde, Qﬂtx’mlel@é@i@rﬁﬂé%W@@iﬁf@a%&?t@ﬂﬁeﬁirﬁéﬂteﬁab) to at

240 min of the purified acetic acid. Exanple 2 Mt hanol

| east
| east

was conti nuously

car bonyl at ed ajonkidtesd [with -tH® usé rnot he Presence ofdeashanm nonoxide in a

reaction

diétillation column (a type of plate column).

The pressure of the distillation column was
controlled so as to be 400 mmHg at the top . of the
column, where the temperéture was about 90°C. Acetic
acid to be charged was fed at a flow rate of about 1.1
kg/hr to the 23rd plate counted from the bottom of the
column. Purified acetic acid was withdrawn in
vaporous form from a section very close to the bottom
of the column. The distillation column was operated
at a reflux ratio of about 150. Bottoms and overhead
were continuously withdrawn outside the system at flow
rates equal to about 1% and about 0.8% of.the charge
flow rate, respectively. Continuous operation under
these conditions resulted in an improvement of the
marks of the potassium permanganate test from 125 min
of the charged acetic acid (this poor value being
attributed to the inclusion of at least croton-
aldehyde, ethylcrotdnaldehyde and 2-methyl-2-pentenal)
to at least 240 min of the purified acetic acid.
Example 2

Methanol was continuously carbonylated at 185°C



medj um consi sting essentially of 14% by wei ght of néthyl | odi de, 8% by

wei ght of water, 1.6% by weight of nethyl acetate, 71% by | - Stedtieet
acid, 5% by weight of lithiumiodide and 400 ppm of rfﬁﬁi‘&ﬁﬁé%’ﬁ%ﬂe use

of a continuous w thdrawal autoclave (a carbonylation reactor), thereby
produci ng acetic acid. The obtained r_eg_gt Lon fluid wagaigt r aduged Gt o an
evaporator, in which the reaction flui d°was separated into a volatile phase
cont ai ning the product and a nonvol atil e phase containing the catal yst. The
vol atil e phase was successively distilled for renmoving a | ow boiling
fraction, for dehydration and for renmoving a high-boiling fraction, thereby

d
obt ai ni ng acet, | ' Cepi | i ped.; at .| t onal dehyde,
ethylcro?onald% y éégﬁﬁig?ﬁﬁ?ﬁgf-é?pgﬁﬁtgﬁgﬁgigg %ﬁa? F%gkggngsiun1 Y

pefﬂanga”ate‘ﬁ%ﬁidﬁ”ébﬁﬁi§€¥hé“€%é&n@f£ﬂl%ﬂéfa§4ﬂ°99 geithe @in. A

purification experinment was conducted for this acetic acid wth the use of

the same di st igd ey 0N sPlden % E)h&bep%h’éx@fm\lvétér@nﬂ.eﬁdﬁy Weeghame
operating conditions as those of Exanple 1. The resultant purified acetic

acid had the poft assthym padaRngaNat e tiegtwebgkt | 6Pr a¥editoaatidl, eg%t bx40 m n.

- 20 - Exanple 3 The heat bal ance was cal cul ated with respect to
weight of lithium iodide and 400 ppm of rhodium, with
the use of a continuous withdrawal autoclave (a
éarbonylation reactor), thereby producing acetic acid.
The obtained reaction fluid was introduced into an
evaporatof, in which the reaction fluid was separated
into a volatile phase containing the product and a
nonvolatile phase containing the catalyst. The
volatile phase was successively distilled for removing
a low-boiling fraction, for dehydration and for
removing a high-boiling fraction, thereby obtaining
acetic acid. This acetic acid contained at least
crotonaldehyde, ethylcrotonaldehyde and 2-methyl-2-
pentenal, so that the potassium permangénate test mark
of the acetic acid was as poor as 110 min.

A purification experiment was conducted fdr this
acetic acid with the usé of the same distillation
' column as that of Example 1 and under the same

operating conditions as those of Example 1. The
resultant purified acetic acid had the potassium

'permanganate test mark improved to at least 240 min.



the; operation of the plant of Fig. 2. The colum A of Fig. 2, i.e., colum
for removing a heavy fraction fromthe crude acetic acid, could be o
according to the bal ance of Table 1. The operating presé"t!l\‘se'a/\ﬁ\ﬁ "PPUSQ“”“

kg/ cn2, and the columm top tenperature was 118[err].

16

pera

{ Sheot

Table 1 Flow rate |line

34.1 kg/hr line 17 ol%of line 16 lige 20 # L 56%)
t he W r at

of line 18 line 19 line 16 - Ilng 17 From t he above

and tenperature of the overhead steam (line 18) out put fron1the col um A
whi ch can be used as a heat source for the reboiler of the colum B are
76.7 kg/hr and 118[err], respectively. On the heat bal ance, the anount of

the fluid (i.&xar
because t he anount

oyer head stean) is expressed in terns of acetic acid
t he conponents other than acetic acid is very mnute

inthe fluid. The Iﬁ@mew%aﬁn@awg 2408, 24+ 28%1 gnacedpbrItokeal / kg,
SO 21 that a quantity of heat of 7.4 x 10[err] kcal/hr can be obtained

fromthe over hapd sgaait i ¢ tHOB14wer COF upg A 2According to the
procedures of Exanple 1 of the

The column A of Fig. 2, i.e., column for removing

a heavy fraction from the crude acetic acid, could be

operated according to the balance of Table 1. The
operating pressure was 1.03 kg/cmz, and the column top

temperature was 118°C.

Table 1
Flow rate
line 186 34.1 kg/hr
line 17 1% of line 186
line 20 56% of line 18
line 19 line 16 - line 17

From the above, the flow rate and temperature of
the overhead steam (line 18) output from the column A
which can be used as a heat source for the reboiler of
the column B are 76;7 kg/hr and 118°C, respectively.
On the heat balance; the amount of the fluid (i.e.,
the overheadlsteam) is expressed in terms of acetic
acid because the amount of the components other than
acetic acid is very minute in the fluid. The latent

heat of evaporation of acetic acid is 97 kcal/kg, so



present invention, the colum B of Fig. 2 can be operated in accordance
‘Wi th the bal ance specified in Table 2. The operating syessuge at the col um

fop is. 400 nmHg and the col urm bottom tenperature is JDIS isThg replacement shige
i ne 23 33.8 kg/hr line 24 0.34 kg/hr line 26

0.26 kg/hr line 27 39 kg/ hr this instangpy ;rmgfﬁfq@ity of
heat needed for the reboiler of the col Bis 7.1 x 10[err])f lkcal/hr.
Hence, quantity of heat , gquantity of heat carried by overhead
> needed for reboiler steamfromcolum A of colum B.

Therefore, when the colum B of Fig. |Ib according to the present invention

Is added to tt%%aQu%i fi :‘aglté)%r}l ?@Stheﬁrgﬂ n?(;% u.{ii‘pgxt?@s q‘oclﬁ'li?g‘nﬁ cOJn FB%Z |l a and

when the process o enploye he ‘Col umm be oper at ed

without the neeg-h A0 dnp e YRIHa 1St in | QutHEE SBYofEREN 2

hi gh-quality acetic aci he 1 nvention being escri it wll be
obvi ous that thg g@™ My be varied in many ways. Such variations are not
to be regarded as a departure

According to the procedures of Example 1 of the
‘present invention, the column B of Fig. 2 can be
operated in accordance with the balance specified in
Table 2. The operating pressure at the column top is

400 mmHg and the column bottom temperature is 95°C.

Table 2
flow rate
line 23 33.8 kg/hr
line 24 0.34 kg/hr
‘line 26 0.26 kg/hr
line 27 39 kg/hr

In this instance, the quantity of heat needed for

the reboiler of the column B is 7.1 x 10% kcal/hr.

Hence,
quantity of heat : quantity of heat
carried by overhead > needed for reboiler
steam from column A of column B.

Therefore, when the column B of Fig. 1b according
to the present invention is added to the purification
system including the column A of Fig. la and when the

process of Fig. 2 is employed, the column B can be



fromthe spirit and scope of the invention, and all such nodifications as
woul d be obvious to one skilled in the art are intended to be included

Wi thin the scope of the follow ng clains. -23- CLAIMS What we claimis:
1. A method for purifying an acetic acid product ni Xthi§ is thenieplacemens shazt
lleast one inpurity selected fromthe grpup consisting of crotonal dehyde,

et hyl crot onal dehyde and 2-nmet hyl - 2- pent'ehal , whi ch cofphses hrqéﬁtep of
purifying the acetic acid with a distillation colum having atl |l east 30

pl ates by conducting the distillation at a pressure ranging from40 to 760
mMg at a reflux ratio of at least 4. 2. A method for purifying an acetic
aci d product mxtur

i ni I i i I d f h
group consi st i%froﬁg%(fgvgiﬁé%% n _a%o?’r%% ';1 gnae?r!g?g%h%idl%ﬁg%@%ﬁpgﬂrﬁggyt| gdi de
i , t . Whi i th
RIS Do T gl st g 820 SR ek Rt 1 E il A el

i ncreased pressure and then (B) conducting further distillation in another
distillation colum at a pressure ranging from40 to 760 mHg, using the

over headed vapor ofrgdie; g &ii1d@t Olng Ands debRAIbEQUr €€ HoL1apkeboi |l er of
the distillation (B). _

obvious that the same may be varied in many ways.

Such variations are not to be regarded as a departure

from the spirit and scope of the invention, and all

such modifications as would be obvious to one skilled

in the art are intended to be included within the

scope of the following claims.



3. _ The method as claimed in CQaim2, in which the distillation (B) is
‘conducted with a distillation colum haV|ng at least 30 plates at a reflux

fatio of at |east 4. 4, In a nmethod for producing—aeetic-acid _
conprising reacting a m xture of nethanol or net hyl d wat er or

m xture of nethyl acetate, nethanol water with MHMHH",

medi um conpri sing a rhodiun1cata|yst iter, acetic acl i'odi de,

t he purifiéﬁgig@ of the acetic acid product m xture containing at [ east one
impurity selected fromthe group consisting of organoi odi ne conpounds,

net al | oi odi ne conpounds, iodide ions, unsaturated co ds and azﬁfnyl
conmpounds, whi ch conpri ses the steps of (A di $hisiisith ’?& xture
at the norgat YestiaEmok8an increased pressure and then (B) conducti ng
further distillation with another dIStI||atI0nD@ﬁ1UﬁEJﬂB hg at |east 30
plates at a reflux ratio of at least 4 at a pressure ranging from40 to 760

mHg, using. th%&ﬂ@tﬁﬂi@@dﬁ@rvp@@ifﬁiné%dé.@éttié addd ﬁx‘ﬁdﬁ’éta heat source

for a reborT'er of the 0|§Irrlar|0h (ED |nE’nEInou aS‘Clalned in Caim
4, in whi orixtierelicontainingtat aslh e sl A L B R returned
in entlretg'pr in part to the‘rg-qéor. 6. -thod as claimed in any of

d ai m 2- 5~ FR—whcA ' FEES e colum (B) in the form
of ethylcrotonaldehyde and 2-methyl-2-pentenal, which

c rises the step of purifving the acetic acid with

distillation column having at least 30 plates by

conducting the distillation at a pressure ranging from 40

to 760 mmHg at a reflux ratio of at least 4.

2. A method for purifying an acetic acid product

mixture containing at least one impurity selected from

the group consisting of organoiodine compounds,

metalloiodine compounds, iodide ions, unsaturated

compounds and carbonyl compounds, which comprises the

steps of (A) distilling the product mixture at the normal

Ppressure or an increased pressure and then (B) conducting

further distillation in another distillation column at a

pressure ranging from 40 to 760 mmHg, using the

overheaded vapor of the distillation (A) as a heat source

for a reboiler of the distillation (B).

3. The method as claimed in Claim 2, in which the

distillation (B) is conducted with a distillation column

having at leagt 30 plates at a reflux ratio of at least

4.

L]



vapor qr liquid. 7-. The nethod as clained in any of 6, I n
which the inpurity is selected fhgggthe group co s:st

Ca
“cr'ot onal dehyde, This fis/ the M5 I

b5

0 mﬂlmu i
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4. In a method for producing acetic acid comprising

reacting a mixture of methanol or methyl acetate and
water or a mixture of methyl acetate., methanol and water

with carbon monoxide in a medium comprising a rhodium

catalvyst, water, acetic acid and methyl iodide, the

purification of the acetic acid product mixture

containing at least one impurity selected from the group

consisting of organoiodine compounds, metalloiodine

compounds, iodide ions, unsaturated compounds and

carbonvl compoﬁnds, which comprises the steps of (A)

distilling the product mixture at the normal pressure or

an increased pressure and then (B) conducting further

distillation with another distillation column having at

least 30 plates at a reflux ratio of at least 4 at a

pressure ranging from 40 to 760 mmHg, using the

overheaded vapor of the distillation (A) as a heat source

for a reboiler of the distillation (B).

5. The method as claimed in Claim 4, in which the

distillate at the top of the distillation (B) is returned

in entirety or in part to the reactor.

6. The method as claimed in any of Claim 2-5, in which

acetic acid is taken out of the column (B) in the form of

vapor or liquid.

7;5 The method as?clalmed in any of Claim 2-6, in which

the 1mpur1ty 1s selected from the group consisting of

crotonaldehyde, ethylcrotonaldehyde and 2-methyl-2-
pentenal



