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3,769,329 issued to Paulik et al on October 30, 1973. The carbonylation catalyst comprises

rhodium, either dissolved or otherwise dispersed in a liquid reaction medium or else supported on

15 an inert solid, along with a halogen-containing catalyst promoter as exemplified by methyl iodide.

The rhodium can be introduced into the reaction system in any of many forms, and it is not relevant,

if indeed it is possible, to identify the exact nature of the rhodium moiety within the active catalyst

complex. Likewise, the nature of the halide promoter is not critical. The patentees disclose a very

large number of suitable promoters, most of which are organic iodides. Most typically and usefully,

20 the reaction is conducted with the catalyst being dissolved in a liquid reaction medium through
which carbon mounoxide gas is continuously bubbled.

An improvement in the prior-art process for the carbonylation of an alcohol to produce the

carboxylic acid having one carbon atom more than the alcohol in the presence of a thodium catalyst

is disclosed in commonly assigned U.S. Patent Nos. 5,001,259, issued March 19, 1991; 5,026,908,

25 issued June 25, 1991 and 5,144,068, issued September 1, 1992 and European patent 161,874 B2,

published July 1, 1992. As disclosed therein acetic acid is produced from methanol in a reaction

medium comprising methyl acetate, methyl halide, especially methyl iodide, and rhodium present

in a catalytically-effective concentration. The invention therein _resides primarily in the discovery

that catalyst stability and the productivity of the carbonylation reactor can be maintained at

30 surprisingly high levels, even at very low water concentrations, i.e. 4 weight (wt) % or less, in the

reaction mediumn (despite the general industrial practice of maintaining approximately 14 wt % or

15 wt % water) by maintaining in the reaction medium, along with a catalytically-effective amount

of rhodium. at least a finite concentration of water. methyl acetate and methyl iodide, a specified
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above-described low water carbonylation is frequently deficient with respect to the permanganate

o

time owing to the presence therein of small proportions of residual impurities. Since a sufficient

20 permanganate time is an important commercial test which the acid product must meet for many uses,

the presence therein of such impurities that decrease permanganate time is objectionable. The

removal of minute quantities of these impurities from the acetic acid by conventional distillation
techniques is not commercially feasible.

Among the impurities which decrease the permanganate time of the acetic acid are carbonyl

25 compounds, unsaturated carbonyl compounds, and organic iodides. As used herein, the phrase

“carbonyl™ is intended to mean compounds which contain aldehyde or ketone functional groups

which compounds may or may not possess unsaturation. It has been found that during the

production of acetic acid by the carbonylation of methanol or methyl acetate in the presence of a

finite amount of water. carbonyl impurities such as acetaldehyde, acetone, methyl ethyl ketone,

30 butyraldehyde, crotonaldehyde. 2-ethyl crotonaldehyde, and 2-ethyl butyraldehyde and the like, are

present and may further react to form aldol condensation producfs and/or react with iodide catalyst

promoters to form multi-carbon alkyl iodides, i.e.. ethyl iodide. butyl iodide. hexyl iodide and the
like.
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carbonylation catalyst under the low water carbonylation conditions such as set forth in U.S.
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20 5.001,259. In such processes, a feed of methanol is carbonylated in a liquid phase carbonylation
reactor. Separation of products is achieved by directing the contents of a reactor to a flasher wherein
the catalyst solution is withdrawn as a base stream and recycled to the reactor while the vapor or
volatile overhead which comprises largely the product acetic acid along with methyl iodide, methy]
acetate, and water is directed to a methyl iodide-acetic acid splitter column. The overhead from the

25 splitter column comprises mainly organic iodides, methy! acetate, acetic acid, and water, whereas
from near the base of the splitter column is drawn the crude acetic acid which is usually directed to
further purification by finishing distillation. The overhead from the splitter column containing the
organic iodides is recycled to the carbonylation reactor. It was discovered that the carbonyl
impurities present in the acetic acid product generally concentrate in the overhead from the splitter

30 column. In accordance with the process disclosed in EP 487,284, the splitter column overhead is
treated with a compound i.e.. hydroxylamine which reacts with the carbonyl compounds to allow
such carbonyls to be separated from the remaining overhead by means of distillation. Modified by

such a treatment. the carbonylation of methanol yields an acetic acid product which has greatly
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25 In a process for the carbonylatidn of methanol to a product of acetic acid, said methano} is
carbonylated in a suitable liquid phase reaction medium comprising a Group VIII metal catalyst, an
organic iodide and iodide salt catalyst promoter: the products of said carbonylation separated into
a volatile phase comprising product. and a less volatile phase comprising Group VIII metal catalyst.
acetic acid. iodide catalyst promoter, and organic iodide; said product phase distilled in a distillation

30 tower 1o yield a purified product and an overhead comprising organic iodide. methyl acetate. water,
acetic acid. and unreacted methanol, and recycling said overhead to said carbonylation reactor, the

improvement which comprises

(a). directing at least a portion of the overhead to an overhead receiver which separates the overhead



further purification by finishing distillation. The overhead fromthe
Splitter colum containing the organic iodides is recycled to the
carbonylation reactor. It was discovered that the carbonyl

Lnpurities prapPAbies N the acetic acid product generally songssei#ste in the
overhead fromthe splitter 30 columg In accordance with the process
di sclosed in EP 487,284. the splitter colum overhead is treated
wi th a conpintoradight phase. doymbricing dcavid acid anth wetker. argiedteavy\phise corhprisingmizthyy/dcetate
conmpounds to .al |l ow. dide: such carbonyls to be separated fromthe

remai ni ng oVSoFRYS 9\ heans of distillation. NModified by such a
treat ment, (bhesntng Hgasygirain foom thé ovedichdmecdiveyoffbxls an acetic acid product
\IémCIT/C BSS g./s 12&\2%&}19@ the vented gas stream of (b)V\\Qde%aiE%I]é%gnditions to condense and separate said
i mproved pedandengabieehesetfiommonacutidénsablellight gasdsi al [y free from car bonyl

| mpurities. . ile t abhove- describe rocess ,has been
successful {IhePERRE Lh‘gmBg\ﬁnBaX’\pﬁﬂlhaﬁer?Eﬁ? }"{q\? ALAPEPR 0 goxgpo%(gw%%hr %{ﬂlﬁ/ﬁ % on
system and sofiibleinitfogbivhé dgpivativesofithubonyls; Ng acet al dehyde | evel s and

per manganat e . tine .grobl ens i.n. the ffi ar}_gtl gcet i cdacidd roductﬁ.

i mpr ovenent ) THATUDE PYtrespiEng nitjogenoxs derivaivies of Garbqnyi compoynds an PREPYItdeq 1o
det er m ne vdoadensdble phise of &) toahydatbohyiatiopreaciess t he carbonyl materials can be
removed so &@ i'nsure consistent purity of product and at the sane tine,
provi d¢ a p‘?%é NGSor renoval of such carbonyl materials w thout
sacri ficing t heigafeol ilkistratdstaycafonyibtton! reaptivviip@tess and aceticCadid) fEdyveAt $yeBmIsOCeSS
or wthout r|E§ar:¢(;f;.1r ri nl% %u st.anti al additi onal enerigér costs. 10 SUMVARY OF
THE | NVENTI ified to proviae or the mcorporation 0f|tlrte H[ﬁg\tﬂ'wwt en found that vent gas

fromthe splitFireQaliusidiesQ\peidtRAEMbARRNOF the removal of cal®6Bingrurifesidrfacstiont ai ns

a portion of the ndensed l[itter colum overhead gases) contains a
P acid formeﬁ (l?)y a carl?onylat%gn reaction. g )

4

15
DETAILED DESCRIPTION
The purification process of the present invention is useful in any process used to carbonylate
methanol to acetic acid in the presence of a Group VIII metal catalyst such as rhodium and an iodide
promoter. A particularly useful process is the low water rhodium catalyzed carbonylation of
20 methanol to acetic acid as exemplified in aforementioned U.S. Patent No. 5,001,259. Generally, the
rthodium component of the catalyst system is believed
to be present in the form of a coordination compound of rhodium with a halogen component
providing at least one of the ligands of such coordination compound. TIn addition to the coordination
of rhodium and halogen, it is also believed that carbon monoxide ligands form coordination
25 compounds or complexes with rhodium. The rhodium component of the catalyst system may be
provided by introducing into the reaction zone rhodium in the form of rhodium metal. rhodium salts
and oxides, organic rhodium compounds, coordination compounds of rhodium, and the like.
The halogen promoting component of the catalyst system consists of a halogen compound
comprising an organic halide. Thus. alkyl, aryl, and substituted alkyl or aryl halides can be used.
30 Preferably. the halide promoter is present in the form of an alkyl halide in which the alky! radical
corresponds to the alkyl radical of the feed alcohol which is carbonylated. Thus, in the carbonylation
of methanol to acetic acid. the halide promoter will comprise methyl halide, and more preferably

methyl iodide.
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\é\gT? B/Ség}ig%g the iodide which is present as a catalyst promoter such as methyl iodide or other organic 5
iodide. The additional iodide promoter is an iodide salt, with lithium iodide being preferred. It has
been found that under low water concentrations, methyl acetate and lithium iodide act as rate

20 promoters only when relatively high concentrations of each of these components are present and that
the promotion is higher when both of these components are present simultaheously (U.S. Pat.
5,001,259). The concentration of lithium iodide used in the reaction medium of the preferred
carbonylation reaction sysiern is believed to be quite high as compared with what little prior art there
is dealing with the use of halide salts in reaction systems of this sort. The absolute concentration of

25 iodide ion content is not a limitation on the usefulness of the present invention. only on the
improvements in acetic acid production.

The carbonylation reaction of methanol to acetic acid product may be carried out by contacting
the methanol feed. which is in the liquid phase, with gaseous carbon monoxide bubbled through a
liquid acetic acid solvent reaction medium containing the rhodium catalyst. methyl iodide-type

30 ‘promoter, r'nethyI acetate. and additional soluble iodide salt promoter, at conditions of temperature

. and pressufe suitable to form the carbonylatior.x-produc't. 1t will be generally recognized that it is the
concentration of iodide ion in the catalyst sy's'tehi that is important and not the cation associated with

the iodide. and that at'a _given'molar concentration of iodide the nature of the cation is not as
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i nventi on Clveladf Oltio,i1075a76/(561h ediﬁm;s In pﬁdcmaa, alkali aexalyibdides are useful. withkthjfaanol to

acetic acid,in the es VILI netal cat St .such as rhodi um
and an i odiogie being pt%ge“ﬁ‘fgﬁglf g?w “ﬁt%%%ﬁlﬁﬁ'%ﬂweﬁ%iﬂsa%l dugoventon,the | oy
wat er r hodaddivonstticdidezomer @dhlhﬂaﬁieaig!aﬂauﬂfdeaﬂxmoter i¥ptessti i thé @atahGtdoltionfn d as
Fhod H cofPBREAT FR AEHLE B AP oL i 6y Bt Py Boi5uF s apeiatn imousof 5 opy oot
in the formsafabmteommmmemw@namwuﬁre@ﬁnﬁmamwfﬂmﬁbommlasaeznwmoonent
provi di ng ands of . such cqordi nation conpound. In

| eagt one of the
addi ti on tghf"rfg %%FEFF‘H%H UFF""‘ in °“"‘So?f A0S feebaw W@%nﬂm per milliog) 5o
bel i eved t@gﬁn),car bon monoxi de |igands form coordination 25 conpounds or
conpl exes V\A'tﬁt r.nodi um The rho |um corrponent of the cat al(%/st system nay be
provi ded by i A¥M EF@F‘I‘P@‘ temppegiresdor carbenylation 2H be sRRErRAKLY hoGp Bboub e G

r hodi 15m medwimt the idisséraie faagd 6F about 180 to aBB 2009CTRfng i [HérBlréd rakbed THELAIRPOUNS,
coordi nation C%Epounds of rhodium and the |iKke. The hal ogen
pronot i ng O ST pressprg in theeartor can vark widelyhut is wypigally pbaut Zoigeabowt 3pound
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aryl halides can be used. 30 Preferably. hal i pronoter is present
in the forAREPAuSH andthe ¥apes pressiyes of the chopained M’edsam»fpl rfaatsrrmsm will range from

about 15 to about 40 atmospheres.

20 A typical reaction and acetic acid recovery system which is used for the iodide-promoted
rthodium catalyzed carbonylation of methanol to acetic acid is shown in Figure 1 and comprises a
liquid-phase carbonylation reactor 10, flasher 12, and a methyl iodide-acetic acid splitter column 14
which has an acetic acid side stream 17 which proceeds to further purification. The carbonylation
reactor 10 is typically a stirred vessel within which the reacting liquid contents are maintained

25 automatically at a constant level. Into this reactor there are continuously introduced fresh methanol,
carbon monoxide, sufficient water as needed to maintain at least a finite concentration of water in
the reaction medium, recycled catalyst solution (stream 13) from the flasher base, a recycled methyl
iodide and methy] acetate phase (stream 30), and an aqueous acetic acid phase (stream 32) from the
overhead receiver decanter 22 of the methyl iodide-acetic acid splitter column 14. Alternate

* 30 distillation systems can be employed so long as they provide means for recovering the crude acetic
acid and recycling catalyst solution. methyl jodide. and methy! acetate to the reactor. In a preferred
process. carbon monoxide is continuously introduced into the carbonylation reactor 10 just below -

the agitator which is used to-stir the contents. The gaseous feed is. of course, thoroughly dispersed



corresponds to the al kyl radical of the feed.al cohol which is carbonyl ated.

Thus, in the carbonyl ation of nmethanol to acetic acid. the halide
pronoter*will.conprise nmethyl halide, and nore preferably met hyl

| odi de. WO 97/10198 WO 97/ 10198 PCT/US96/14436
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It has previously been i n_ rhodi um cataly

ed
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about 0.1 Wo,Poxits the system through 4 YenPh6Rh BARE 94 Wl inb totp Q?th@ @5@@33’ l'e@é&efp BecRfitélC €SS

most useful to manufacture acetic acid according to the present

i nvention, 2heTheeverhsefl 20:Gam methylripdides a@nea%ipartﬁéelu@o éwnmsmgmmlnmeﬂwl
concentrati R‘%‘?ﬂé | iAo tate
and an addi ??orcdrela dme la(gtafégng I C ?rsdagye}radand I‘dﬂgﬂsn&ﬁlla ove t ‘)e%fl%(c)rﬁde
whi ch 18 pr &Témarmyla“@a?@toyé@ pronoter such as nethyl iodide or other
organic e Qe aceli@ i v i8R Hhe SRY ABMATAMRLRGIC sSiafhidePShflfn 190! T
wth lithiumio bei ng preferred.

near the base (it can also be w:thdrawn asa base strcam 18 with a portion of this product acetic acid

recycle to 12 via line 16) is directed via line 17 for final purification, such as to remove water. as

desired, by methods which are known to those skilled in the art including, most preferably,
20 distillation.

Provided sufficient water is present, when overhead 20 is condensed it typically splits into two
liquid phases in overhead receiver decanter 22, The heavy phase 30 is comprised mainly of methyl
iodide plus some methyl acetate and acetic acid as well as the alkane and carbonyl impurities. The
light phase 32 is comprised mainly of water and acetic acid plus some methyl acetate and carbonyl

25 impurities. A slip stream portion of the heavy phase 30 from methyl iodide-acetic acid splitter may
then be subject to treatment and the remaining stream can be combined with the light phase 32 and
with recycle products from other further purification processes containing methyl iodide. methyl
acetate. water, and other impurities to become recycle 21.

In accordance with the process of aforementioned EP 487,284, carbonyl impurities which

30 accumulate in the methy) iodide-rich heavy phase 30 or in the tbtal overhead 20 (if it does not

. separate into two phases) are removed ffom this stream in the carbonylation process to yield a
substamtial improvement in acetic acid product quality. Thus. the methyl jodide-rich phase 30 which

contains carbonyl impurities such as acetaldehyde. crotonaldehyde. butyraldehvde. and the like. is
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si gni fi canpdvastagenf therhighex copentration pearhoayls in syt g3 pesensair, Siream, Ihag npyy e

salt. or apynkiReiveied St the Bhcedifdion of for exampld) bétalicByde As appfoxinfaddly W0 tinfee or
provided that the salt is sufficiently soluble in the reacg on nediumto

provi de t hEoreasigreaidn the\vent gas copdrasatesredn 24 thenthe hegvyphasesream 30, e 5 salt with

an organi ¢ Met@lm Qe top of the recefPIL WER Ig¥s i Mrhd¥ed ih lind 04. TR vent @is littTudeshen
the iodide is added as netal salt. preferably it is an I odi deI salt

of a menbenonspndensablg lightgases such as qarhgn BEngXide, Srghog dioxige, 'ﬁﬁlfﬂ"g hydroggRas ¥elbup 11a

of the as condensable materials such as methyl iodide, methyl acetate and carbonyl materials including
acetaldehyde. The gases are vented from receiver 22 via line 24 and chilled to a temperature
sufficient to condense and separate the condensable methyl iodide, methyl acetate, acetaldehyde and

20 other carbonyl components and directed to vessel 70 shown in Figure 2. As mentioned previously,
stream 24 contains a highly concentrated level of acetaldehyde relative to the heavy phase stream
30. For example. it has been found that stream 24 contains approximately 1.3 wt % acetaldehyde
whereas stream 30 contains approximately 0.5% acetaldehyde. Typically, the volume of stream 24
is less than about 10 vo! % of the heavy phase 30 being treated for carbonyl compound removal.

25 Thus, in one aspect of this invention, the condensable stream 24 is directed to processing to remove
the carbonyl compounds therefrom.

Leaving overhead receiver decanter 22 is also the heavy phase stream 30. In another aspect
of the present invention, a slip steam 34, generally a small amount, e.g., less than about 25 vol %,
preferably. less than about 20 vol %. of heavy phase 30 may also be directed to the carbonyl

30 treatment process of this invention and the remainder recycled to the reactor via line 21. The light
| phase 32 separated in overhead receiver decanter 22 is recycled to the reactor via line 21.
In yet another aspect of this invention. condensable material from stream 24 and stream 34 may

be combined and treated to remove carbonyl compounds therefrom.
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process. car bol® veripuaserstsiof the Fressoh IINESiPs, SFW?EWSGEfﬁ%’é‘Bg F%Y't‘ﬁ‘g“'&ﬁ? BBhY ati on

reactor dhﬂéééd ) @le%%er 72 and then td1e rRfttor 4, OF thW&lNSrWZ Irr&y bEByPadsed ﬁltl btfeafn Be
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or the reactor. For illustrative purposes herein, HAS and sodium hydroxide are added for treatment

-

25 of the carbonyl impurities via line 54.

26+34 TQO TOWER THEN REACTOR

In a preferred process of the present invention, the condensed material of stream 26 is

combined with slip stream 34 (the combined stream illustrated in figure 2 as stream 36) and is

30 dir_ect.ed to tower 72. Upon exiting tower 72. stream 36 is then contacted with an amino compound
" vialine 54 and directed to reactor 74. and further .proce-_ssed. As an option not illustrated in figure

2. instead of combining streams 26 and 34 to form stream 36. each stream may be fed individually

to tower 72 and pfocessed further.
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of this product acetic aci recycle to 12 via is directed

via |ine Zqreagser 7] Thg stream is thep Heated with g agyequs amigo peppoyed asdeseribed grg further
desirgd, kyocBRtdrods which are known to those skilled in the art including,
nost preferably, 20 distillation. Provi ded sufficient
water is present, when overhead 20 is condensed it typically splits into

t wo %m @Pﬁ@u'@@@ead recei ver decanter 22. The heavy phase
30 is corrpz'rﬁlisde. mal nl'y of nmethyl . iodide plus sonme nethyl acetate -
and acetic achtil apetheraltemnative proeessdnvolmeedireeting stramaonlyi (npeambiningwithtream

34) to tower 72 and then to treatment with an aqueous amino compound as described above and

20 further processed.

26 TOREACTOR (NO TOWER)
A still further alternate process of the present invention involves directing stream 26 only
(again, no combining with stream 34) into reactor 74 (bypassing tower 72) and then to treatment
25 with an aqueous amino compound as described above and further processed. Optionally, stream 34
may be processed in column 72 and the diétillate combined with stream 26 to be processed as above.
The HAS may be stored in a tank as illustrated and dispersed as necessary via stream 42. Since
. hydroxylamine as the free base slowly decomposes, it is preferred to use hydroxylamine in its acid
' salt form. The free hydroxylainine is liberated upon treatment of the acid salt with a base such as
* 30 . potassium hydroxide, sodium hydroxide or lithium hydroxide. If sodium hydroxide is used as the
base to liberate the hydro;(ylaminc from its acidic salt.. then such liberation also produces the
corresponding sodium salt as a byproduct. The HAS is preferably used in an amount of about 1 10

about 2 equivalents of starting hydroxylamine per equivalent of the carbonyl impurities which are
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carbonyl inpurities in the vent gas
temperatures, crystallization has been found to occur. The reaction system must therefore be

maintained under temperature and pressure conditions so that the reaction mixture remains in a
liquid state. The reaction is generally run at a temperature of about 0° to about 70°C for a period
20 of from about 1 min. to about 1 hour. The circulating reaction lines, for examples lines 48 and 54,
generally need some form of temperature control to avoid crystallization in the lines. Sufficient
- water is maintained in the reaction process to keep the salts and oximes in solution. The water may
be supplied by various means. For example, (1) water may be supplied in the HAS itself, by
utilizing a dilute HAS solution, e.g. about 10%, (2) by supplying fresh water to the reaction system,

28 (3) by use of recycled water from the reaction process, or (4) by employing dilute NaOH,
Although an aqueous hydroxylamine salt such as HAS, hydroxylamine hydrochloride,
hydroxylamine bisulfate, hydroxylamine acetate, or hydroxylamine phosphate, or the free base form
of hydroxylamine is the preferred amino compound for use in the process of this invention, other
amino compounds (free base amines or acid salts thereof) are suitable. These amino compounds
30 include but are not limited to aniline and acid salts thereof such as aniline acetate, aniline sulphate,
‘ hydrazine, phenylhydrazine and/or their acid salts; alkyl amines such as methyiamine. ethylamine.
propylamine. phenylamine and naphthylamine. Moreover, in less prefe_rred embodiments. other

compounds can be used to treat the splitier column overhead. stream 20. including bisulfite salts. as



condensat e was not recognized. Accordingly, .the treatnment disclosed in EP
487, 284 did not take advant age of the higher concentration of
carbonyl's in.the vent gas condensate stream It has now been

di scovered tQat.id& concentration of for exanple, acetalfghisifiqsbs
approximately two tinmes or nmore,as great in the vent gas condensate
stream 24 than the heavy phase stream 30. 15 Fromthe top of the
recei ver 22gors@mple@ediurh Sistlfittoved via |ine 24. The vent gas includes
noncondensabl e_I| 1 ght gases .such car han nonoxi de, carbon di oxide, .

Tet hane. hydr oBeasotfpR e Wi b raHEies ehin ARt B Wi, 1y

i odi de, netHiylaziacyiélad e Rdthzem! Regasdlessaftirtypa bofaminetontpom used, nitrile formation

acef al dehyde. The gases are vented fgvgt[;n recei ver 22dvi a I'r&e.24 a]nd ghi |1 ed
to a tenperkimy g reaction produgt afian ajdghyde with an aming sampgipd gan Jesult durigg prolonge
congenssftbl Ehehifitighith ésQﬂﬁﬁbér_iistﬂﬁﬁ&%|Thaﬁﬁﬁlaftﬁ|':nmggﬁtﬂﬁdndﬁhyﬁiﬁvmp dmefarz (1) zgfnher

car bonyl co nent irected to vesse shown in Figure 2.

ment i oned Mﬁﬁﬁ@fﬂy&m“ep""dgf’f'eam 24 contains a highly concentrated

| evel of acetal dehyde relative to the heavy phase stream 30. For
exanple. it has been found that stream 24 contains approximately 1.3 wt %
acet al dehyde wher eas it ream 30 contai ns approxi mately 0.5%

acet al dehyde. Typically, the holune of stream 24 is less than about
10 vol %of the heavy phas& FFNei ng—tTaREENOLOcar bofyl conpound renoval .
25 Yhus, in one aspect of this invention, the condensable stream 24 is

directed to processing to renlgve t he carbonyl conpounds therefrom
Leavi ng overhead receiver decanter 22 is also the heavy phase stream 30. In
anot her aspect of RAECTsent invBRTNdNE a sl i st eam 34, general ly

~a small amount, e.g., less than about 25 vol % preferably. |ess
t han about 20 vol % of heavy phase 30 may al so he directed to the carbonyl

30 t r eat mentt ISFPISERY 0 I5parithhe niragracHs FoRpoun rpm de st ipdide deforttiemetylt o t he
react ofs Vi dodidei€refiined 1J18e daitdhylation reactor. Inddadv@nebivithiaRAirasit thvetion @
receiver d%cangrer 22 ti S r ec¥ql ed to the ier actor via line 21, .
In yet anotSKBYargWilized toprovidsithis separation s yield a perified msyle stigam andyjn partisplats e r eam
24 and str Wr&?claﬁx\éam which is nitR@erCEDTO Rsist e SepBatioR Of thantif RMPomds AGAY |
compounds tt}?eeprugﬁgdohr&vy phase product, water in a feed ratio of about 0.1-3 feed volume of water to heavy
phase is added to the column (illustrated as tower 78 in figure 2) to prevent the formation of nitrile.
20 _ After treatment and reaction of the carbonyl impurities with an aqueous amino compound, the
reaction products are collected via line 48 from reactor 74 and direéted to decanter 76. In decanter
76, the light aqueous phase 54 which contains unreacted hydroxylamine sulfate as well as most of
the oximation products from reaction of the carbonyl impurities with the hydroxylamine is
separated. The aqueous phase containing the hydroxylamine sulfate may be fully or partially
25 recycled to reactor 74 via line 54. Alternatively, a portion of stream 54 illustrated as stream 58 may
be directed to distillation tower 78 for stripping of the methyl iodide. The oximes concentrate in the
aqueous phase such that a purge of the formed oximes is necessary. These may be purged directly
via stream 59 or purged and fed through stream 58 to recover soluble methyl iodide. The
recirculation of the aqueous phase 54 greatly improves pH control which is necessary to rélease the
30 hydroxylamine from the hydrqulam'_iné salt and allows optimum reaction with the carbonyl
| impurities. The organic phase 52 contéining methyl _ibdidc, minor amounts of water. as well as trace
amounts of hydroxylamine suffate. oximes and impurities which separate from the aqueous

hydrdxy]aminc sulfate phase 54 is withdrawn from the decanter 76 via line 52 and directed to
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The separation ofthe nethyl iodide fromthe inpure nitrogenous reaction
product can We%nes readi |y described by referriPGgUsSW1H#BGure 2. It
is to be understood that any reactive aMlino conpound is useful in

the process, of fhis invention a t hu t escription herein is.not.
i nt ended tcfhﬁ“p‘?ﬂ"f’ topyy 810 recoverm Wéﬂ#‘oﬁ?‘mﬁ%ﬁﬂgﬂ' JUP frz.g'ai‘{?m@%{ﬁc%émg'&n t hat
ent eri.ng o\apulifidnetint biiderecyciesaeln 1éfles thtowdriviallinelod. dmisdight ends streanséd eam 24 .

which is ultinmte fed to actor 7 roxyl am ne.sul fate S) .
feedst r eam®® 2?°y§lﬁ%1 to the cari:onygaﬁaa? By g‘?‘f))w rgogxs?%e%oﬁ &ggﬁgﬂht,owgrs‘;%"?pﬂé"s
condensed ' rpaimarily alatef. tiesepgaed skimes sodilin saifste, ahreaptel #IA St a3 well as minor aneaaks of 74.

Exiting vessel .70 .are t.he .condensabl terd,al s. of str.eam 24 W Sfream
75, | Tower - omer impurifes such 5 e Helifhg Botmailiies WaeSol o ROt rrap ST he C7 0
68 of towerrecydedinipy system & presare watsi tealanced are directed to further

treatment. The,reagction .of carbonyl | ritjies.with hydroxylapne to form
10 oxi mat i of¥s 3 BeFf RO ”Ydﬁs[cﬁ‘?ée%g‘ﬁ? #aggﬁmgitﬁ&x@ﬁs?g&%ggsgﬁ/ ¢ U9 ace in
reactor 74.of tizdydrskyiaiih©andaliehydes, in particalad, scefaldeltjide bxime can rexdily bdneert 1 thdre
aqueous phase, of the regctaor provi ded adequate tenper.at.ure. and/ or

wat er conc @Hf‘ka?‘?'o?fetg?'gﬁﬁﬂq‘hq‘%%&' mﬁf"@ﬁgﬂﬁgé" Ps Pﬁg‘?' \r '8‘?13’6?"]‘35‘@{“8 gfand i on
produaies, iwhichRull @istiiDwitied®tl contaminate thexed) cliphidsel dietillafe 68 Raviagdibiiagon towgysi t i es
and hydroxy] am ne i.s recommended. The reactar. be of . any

Uit aDl o S ARB R R5S THTe oRY 4P 0 R oo e PG AcGsaingly, PEBogs o1 ug
f1 ow r eact aé redidde oximes and nitrile$ Bré efmpldghain Foldxemple) i érdét liGrefnb @ Bxirhds @rdpreven( NOW

stream 26) .are.separgted ip yves 70 fromthe ..__nhoncondensahl e |ight
gases stredffegyn #H‘&ﬁﬁfﬁ’m‘ﬂﬁéﬁﬁg‘f}m&@mﬁ R XN a"“f‘ﬁ’"{*]meﬁw E%Q%B‘B‘m ng
action to nemP¥silRioh 16\ dS M Makr dofehit G prederably i bashoumE blind. I b eborf 3 fodd

Condensabl e teria .includin por anmpunt of nethyl {odi de and
smal | €F arrd’ﬂﬁ?‘g”&f’°€%?&95@W@B”5%@P&{)%?H&§EM@“°M € XL té“*ah‘@& ed for
t he furt herof pisIGESS towdr T8, ahdWeBuckd e feiperauiehesded Ty distilifion) G@thed Wakindeheand

ot her 20 ar honyl . c qQunds therefrom I n various aspects
of the pred® 'Q’rﬁ}éﬁ‘i‘h%ﬂg’f‘reanﬁ cont ai ni ng carbonyl inpurities may be

directed to the tower 72 and then to the reactor 74, or the tower 72 may be

bypassed and streans be directed solely to the reactor 74. Streans
may be conbined or fed individually into either the tower or the
reactor. For illustrative purposes herein, HAS and sodi um hydroxi de are
added.for treatnent 25 of the carbonyl inpurities via line 54.

26+34 TO TONER THEN REACTOR



| a preferred process of the present ih_vention, the condensed material of

Stream 26 i s C - stream 34 (the conbi ned stream
illustrated:in figure Hmmmwmﬁnd is 30 directed to tower 72.
Upon exitingwbovies72. Strtarh 3¢ i§ then contacted with penrussiass compound

via line 54 and directed to reactor 74. i|and furt processed. As an option
not illustrated in figure 2T EAAQTREENNDI ni ng streams 26 and
34 to formG@AIMSn 36. each stream fapperitey of d| vidpal 'y to tower

72 and processed further.
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26+34 TO REACTLHp RgroTeyforghe carbonylatxon of methanahto|prodnet af @ew@@e@sﬂ ethagbhie s

directing g e%@n ﬁﬁl%bqglwsp{gsére\éélﬁg ?eaﬁla%glﬂ}grmhgggﬁot@ﬁlél n a‘l)yst. A Z(Z))

Simlar to he opti on above reans _ \
react o 74.orghhie iodids and iodide salreatalystiphamptery theprodiicisiof wmmmtmsmm dnto

compound as yifiie phdsé hripiifd Bodtt ada dids0 acfl VIl metifeabfys] MER &

THEN REACT ernate pr ocessnano ves directing
stream 34 (amic eaidrﬁndidengalwt piometer, ensrgair iadisler saigproduct phase distified ingdistilldtiame and

St o' S P D AR A e VMBI AR SR =0 10
acetic acid, and unreacted methanol, and recycling said overhead to said carbonylation reactor, the
10 improvement which comprises
(a) directing at least a portion of the overhead to an overhead receiver which separates the
overhead into a light phase, comprising acetic acid and water, and a heavy phase comprising
methyl acetate and organic iodide;
(b) ventmg a gas stream from the overhead receiver of (a); _
s © chllhng the vented gas stream of (b) under suitable conditions to condense and separate sald
condensable phase from noncondensable light gases;
(d) contacting the condensable phase of (c) with an aqueous amino compound which forms water
soluble nitrogenous derivatives of carbonyls;
(e) separating out resulting nitrogenous derivatives of carbonyl compounds and returning a
20 purified condensable phase of (c) to the carbonylation reactor.

2. The process of claim | wherein prior to step (€), a water content is provided to a distillation
tower which recovers purified heavy phase product in an amount of about 0.1 to about 3 feed volume
ratio of water to organic phase. '

3. The process of claim 1 wherein said condensable phase of step (c) is first directed to

25 treatment to remove alkanes and acetic acid prior to contact with aqueous amino compound.

4. The process of claim | wherein a portion of the heavy phase of (a) and at least a portion of
the condensable phase of step (c) are contacted with an aqueous amino compound which forms water
soluble nitrogenous denvanves

. 5 The process of clalm 4 wherem the heavy phase and the condensable phase are contacted
s30 Jw:th an amino compound mdxvxdually RE . .
6. The process of claim 4 wherem the heavy phase and the condensable phase are contacted

© .asa combmed stream thh an ammo compound

This Sheet Has Been Re;
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wi t h.an’ aqtieolis ‘ani"no “conpound 4s dequleAgEDand further 15 processed.
26 TO TONER WD MBI REACTOR St-+H—amnot her aPEEYHIMI¥e process
i nvol ves directing stream 26 only (no cnbining with stream 34) to

tower 72 and then to treatnent t.h an . agueoys a as descri bed
above and 20 7 Fbgprosess o&l%@ésgfg%emapomon ot the P SFQE&‘C%@QE?‘
A still fUukkietondinsddle s oPRPAESFe (OF difebred P hresmet to ramemaumsmwabﬁm.d
directing stream_26 onl% éﬁg‘ﬂl no ‘fng V\nthls @34& into
react or 742phPen@d Fontpcted With anaque nq Spmpoynd yiuch waégmu e aqueous
am no conpgsidiwes. descri bed above and further processed. Optionally, stream
may be processedln ol.u nd the distillate comhined with
streanf26 to de The pressfglaim’ m;hea"yp e and the cqngEnsablephiass Are, mgtfgped in a

tank as il kghéds @ﬁ(lqm,mugmersed as necessary via stream 42. Since
hydr oxyl am ne as t

free base slowy dec se eferred to use
Pyt Oyl A 16 % i Bigcest glaim 7 whereig hebesvy PRTSE FHnG soBteoipls PES R PRl
li berated yptlirette®ittRitieniepi(De acid salt with a base such as 30
pot assi um hydr oxi de, sodi um h¥drox ide or lifthium h dr oxi de. t& ?fﬂ‘i
Fromits

hydroxi de is Med he,progege.of claim 1 whepz said grepnic,jofide ‘é“ﬂl S T2 QN

aci di gysal t. tfientieUsbeesd Sedidin 0Whektif Qaid bRthd GoSpduAe is hydroxyl 4fihé Bpadi ng
sodiumsalt as a byproduct. The HAS is preferably used in an anount of
about | t onitrogenous deppAlivesaIEORIMCE| ent s of starting hydroxyl ami ne per

equi val ent of fHheyne ARROYE cldif Y Whirkil the\hiirltoRpdind comprises a hydroxylamind¥eid

97/ 10198
PCT/ US96/ 1 saltamd a base is supplied to the carbonylation reaction to liberate said hydroxylamine from said salt.

13. The process of claim 12 wherein the hydroxylamine acid salt is selected from the group
15 consisting"!'df hydroxylamine sulfate, hydroxylamine hydrochioride, hydroxylamine bisulﬁte,
hydroxylamine acetate, hydroxylamine phosphate, or the free base form of hydroxylamine.

14. The process of claim 11 wherein the amino compound is selected from the group
consisting of aniline acetate, aniline sulphate, hydrazine, phenylhydrazine, methylamine, ethylamine,
propylamine, phenylamine, naphthylamine, and acid salts thereof.

20 15. The process of claim 12 wherein the base is selected from the group consisting of sodium
. hydroxide, potassium h_vdroxide. and lithium hydroxide. - . |
16. The process of claim 1 wherein said carbonyl impurities present in said overhead comprise
“acetaldehyde, crotonaldehyde, butyraldehyde, 2-ethyl crotonaldehyde, and 2-ethyl butyraldehyde.
17. A product of acetic acid produced by any of the preceeding claims.

25 18. Acetic acid produced by any of claims 1-16.

This Sheet Has Been RTlace
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12— contai ned I n strean126.4TEeranDunt of carbonyl inpurities can

be determ ned by analytical nmethods - , .. .prior to reaction wth an am no
conmpound.© . The base used to |liberate the free hydroxyl am ne
may be storggdHedst@ank illustrated in figure ZpcTasdsrdiseper sed as
necessary via stream44. It is pref rélay used in an anount of about 0.8 to
about 5 1.0 equival ents per equivalent of starting hydroxylam ne so
that a small amount of hydroxyl am ne remains in the formof its
acid salt to create a pH buffer. The pH of the reactant solution is
mai nt ai ned i n the range pp—ebott—4—0—t-o—abet —g—pr-eerattiylaPput 4.0 to
about 6.0, and nost preferably in the range of about 4.5} to about
5.5. Use of |arger anourts of ljase can cause the pH to r) se above 7

and result in the decongositigf of the un§ able hydro av1 ne free base.
The free 10 base decdnposés|t o®™undesirabl e vol atife bf?produc s such as
anmonia. This in turn ifitiaXe$ -9<—ujﬁdesira' e-corroersaedoP reacti ons
of the methyl iodide-riﬁh conb'nea%recyp e Stheahs-jth the free

f

hydr oxyl am ne which is florned. JI1t has beenm—Tgf scovered that by maj ntaining
the pH of the reaction ghi-or—at—# near aljeytr—4—PAW oxi mati on
reacti on may be nmaxi m z4d,\ and]t he net hyl i odide undesi rjbl e
conversion to inorganic|iodj de|lmay be m ni m 2ed™—4 S It has al so
been di scovered that at {el &at ¢d tenperatures nethy/fiodide is converted to
inorgani c iodide saltsgwhich $alts may be | ost inngrocessi g (e.g. via
stream 66). At |ow tenpewqt ures, crystallizgti'n has begn found to
occur. The reaction sysfem nus| ThiNefore be ™ mui nt ai ned junder

ont hat " he reactign mxturg remains in
gene ly run at a tenpgrature of

tenperature and pressir¢ cg
a liquid state. JThe reaction i
about O[err] to about 7Q[drr]C for a peliog.a0 of from about |1 nmin. to
about 1 hour. The circulatling reaction Jines, for exaniies |lineq 48 and 54,
general |y need sonme formo{ tenperaturg controll to avoj crystalllization in
the lines. Suf#kcient wateg TS haintai hed in the reacifqn process
to keep the salgps and oxinmes in soljution. Th at er may /V?Lbe supplied
by various nmeais. For exanple, (1) fwater may(bg¢ supplied in ghe |HAS itself,
by utilizing a dilute HAS gqolution, £ ¢. about 10% (2) jby
supplying fresh water t¢ the reactlion system §P5 (3) by use {f recycled
water fromthe reacti process, or (4) by enploying dilute NaCH.
Al t hough an aqueous df oxyH-aF-Re—es SEF-RES AT a0 X Y| anm e
hydr ochl ori de, v phydroxyl am ne bisul fate, m ne adetate, or
hydr oxyl am ne phosphate—¢r the free base form ’Ydroxylanine IS
the preferred am no conpoynd for use in the process of tHhis|invgntion,

h§arox§l

ot her am no conpouhd e DasT 3 es—or—=acrd—Sal [ s thereof) are
sui tabl e. These am no conpounds <,b
o /'
L
- ™

VENT
—

/T

10
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MeOH



30 Include but are not limted to aniline and acid salts thereof such as
‘ani |l ine acetate, aniline sul phate, - hydrazi ne, phenyl hydrazi ne

and/ or tHeir- acid salts; al kyl ami nes such as nethylam ne, ethylam ne.
.propyl am ne,wobopwsanm ne and napht hyl 321 nﬁ. Mor eover, | actresenqasef erred
enbodi nents, ot her conpounds A de used to treat the splitter

col um overhead, stream 20. including bisulfite salts, as

WD 97/ 10198 '
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for exanple sodiumbisulfite. @eaction of hydroxyl anw th
carbonyl inpuritigsyields an oxi me wherleas reaxtion with h Zi ne
yi el ds t he hydrazone.\RegardI ess of the e of \mm no co d used,
nitrile formation + | fromtfie reaction product of an al dehyde wth an
am no conpound can resHl | | prol onged 5 heati ng such a ring
distillation.®NThe nitrile formng reactions are shown bel ow forf(1) oxine
products and .gﬁ) hydr azone produ

H L., kerr] X /3_,




It is necessary to separate the.nitrogenous conpounds fromthe met hyI

——FEodi-de before the methyl 15 nd Okde | sas et ur ned tion
-~ -¥Bact or gyhgpegeor dance, with _t fig Pt esent :i nvgntlon”m“mu“m ﬂm'mm
osteps are uti ' \B\\fs ET ni s sepalaaw en.and yieltd & plri¥iéd recycl e

stream and, i : : 177 pue recycle streamwhich is
" nitrogen-free.
thegurified

"0 assist in the separati on ofthe am no from

avyqshage B¥bdyct, Wat@msa f eeT BLEET A 0 1-3 feed -

D
Q

“““vol upre of "‘wat dr [to heavy . phas S addey Lk GOE | ustrated -
as wower 78 in frgure 2) to preyent the-formation of edidttres
After treatnent and_reaction-ekdt he carbonyl |rrpur|t|es with an aqueous
am no coypAyHelairhdikis: reaction products are collected via |line 48

fromreactor 74 and directed to decanje

Ind
| i ght aqueods Iph@ﬁ@eﬁlfoﬁﬁhecq‘iﬂ@%@%gkﬁﬁﬁh@ﬁ tgn ?efﬁ’fa;gé%cﬁﬂ? Ad: ssaidr§ fa as
| |
carbony s fapeREtedin o pyiblid Akt ARcRbeRutn (0BAARAS Brilp Vilpmetal
agueous, caagge GO ol AR i6lde saxwamyso proudtém the pragudis(1f hiof szudar

partiall ycled to reactor 74 via line 54. Alter t| vel ghqs
portion c@fboayra&aﬂséphratédlm aaohdleaﬁa&@éh%mwpm uct an 'f"é%{l% )

concent i eammprises Crovp VI rab IR Res e iy i chlysf rom ?pﬁ PR,

g’lj'r ggz gﬁq} ecf&%fﬁ&ro&uctkﬁﬁfef(égﬁigs M%Mlﬁhb&ﬁi&d(l@ to yieldh purtfiedsrodii® or

roug to recover sol uble nethyl i1odide. The

refg r cul@fy £ia £f oveltead (RB3@omprising @r@&@nétﬁm methirhaasiaie; VﬁtFrc%ﬁW? agidgdch s

necessary to rel ease the 30 e fro dr ox e salt

and al | owseastedi metihanal sand reeycling ﬁa-‘g ﬁ&%ﬁ%ﬂ?ﬂw SaIC{T;':aI‘QOI}Y rﬁ\%g% o
organi ¢ phase 52 contain thyl iodide, mnor anounts of water. as well

as tracémpr"vemenﬁ??g]b?%’tcsonﬁ {/Tgroxyl am ne sulfate, oximes and i-npurities

whi ch s pr qu%c n&%gﬂ Ef€a ?Gftﬁﬁlb‘fthe overhead) Y3B)ax yh amrheacbnetdlmr@bh@beh 54 is

wi t hdrawn’” fromt decan 76 via line 52 and djrected t‘é’ d
WD 97/°10198 separates the overhead into a light phase (32), comprising acetic aci and water, and a

PCiI'é US9e/ 144hsegvy phase (30) comprising methy] acetate and organic iodide; 14

(b) venting a gas (24) stream from the overhead receiver of (2);
(c) chilling (24) the vented gas stream of (b) under suitable conditions to condense and
separate said condensable phase (26) from noncondensable light gases (28);
(d) contacting (74) the condensable phaée of (c) with an aqueous amino compound (42/54)
20 which forms water soluble nitrogenous derivatives of carbonyls;
(¢) separating out resulting nitrogenous derivatives (66) of carbonyl compounds and returning )
a purified condensable phase (64) of () to the carbonylation reactor (10).
2. The process of claim 1 wherein prior to step (e), a water content is provided to a
distillation tower (78) which recovers purified heavy phase product in an amount of about 0.1to
25 about 3 feed volume ratio of water to organic phase.
3. The process of claim 1 wherein said condensable phase of step (c) is first directed to
treatment to remove alkanes and acetic acid prior to contact with aqueous amino compound.
4. The process of claim 1 whereina portion of the heavy phase of (2) and at least a portion
of the condensable phase of step (c) are contacted with an aqueous amino compound which
30 forms water soluble nitrogenous dertvatives.

5. The process of claim 4 wherein the heavy phase and the condensable phase are

contacted with an amino compound individually. This Sheet Has Been Replaced

“MFENDEN cuccT



- oo 2 e o s

distillation tower 78 to recover rreth Upon. distillation_in towef--

78. a difguklpEF e a({mu“m lll“lll! |u a pu:’lfleg' metrt |§§(‘)" ?%NSGQQEN Stream _

Feaves the t owner |t ght? ends stre
tecycled to the carbonyl ation process. e bottons 66 i R QFIEQHI |on
tower 78 conprise primarily water, the separated oxines, sodium

sulfAt e, unreact ed HAS, as well as m nor unt s | mpurities
sucH as hi gh- |pr¢r§smﬁ Glaimyt Wherein th mfwngﬁmtgss?m@ﬁs@fe éhaﬁ%%rﬁ] 66 may
be gnat er bal ance.

As has 888%"‘%%% ggml'b{he ?ggaJsgéﬁ%v%m%g%ﬁﬁ%@nd that oxi mes such as those

formed by regaqthe@iocess of clainff, Wﬁé?exﬂifﬁbﬁibwoﬂhé\l&ba&?‘ﬁhﬁe@'@%dat leﬁbtapomon
particul ar, acetal dehyde oxi me can readi | y convert to th nitrile

e.g., aoftiandensableghassofistep (o) wroi(1) dl@cwdltmremsbtqremphealkmdsynd acetic

|od|de rich re 64 a whi ch |1 distill and cont nate the
recycl e aﬁlﬁie?é’é 'ﬁ%/%& FP%FP@e‘thg@&@ﬂH‘lg?ua F&M’Equ ?oé’b?thdtm ors ate? S‘)lavg‘leSuc h

conver si eadi |y under conditions of high tenperature.
Accor di ng )ﬁéﬁSH{tﬁerggﬁ%{ to reduce oxinmes and nitriles are enpl oyed.

For ex arrpl e 8. iMhe@retrss sfrldianDwherein the deavybhasearsithe condensabld phasedre directtd
nitriles fromdistillate 64 | eaving distillation tower 78, additional water
may be doltteatment step (1)individsaldy.sti|ati on tower 78. The water content is

preferably in.an _anpunt rati o of
vater to or Jake ‘Pn°§§%°f5°3a‘f’talgwg‘?ﬁe“’f %‘Sg&“% %“c{tﬁg ‘gdseflus%’rl%ﬁ{a#e%oxu me to
t hgy bot tgMhined and direbted kS irbdthndht fép ¢1pwer 78, and reduces the tenperature

needed for duStI | ation, further redu0| ng the undesirable nitrile

formati on. 10. The process of claim 1 wherein said organic iodide catalyst promoter is methyl iodide.

11. The.process of claim 1 wherein said amino compound is hydroxyl amine and said
nitrogenous derivatives are oximes.

12. The process of claim 11 wherein the amino compound comprises a hydroxylamine

15 acid salt and a base is supplied to the carbonylation reaction to liberate said hydroxylamine from
said salt. |

13. The process of claim 12 wherein the hydroxylamine acid salt is selected from the
group .consisting of hydroxylamine sulfate, hydroxylamine hydrochloride, hydroxylamine
bisulfate, hydroxylamine acetate, hydroxylamine phosphate, or the free base form of

20 hydroxylamine. | '

14. The process of claim 11 whereir the amino compound is selected from the group
consisting of aniline acetate, aniline sulphate, hydrazine, phenylhydrazine, methylamine,
ethylamine, propylamine, phenylamine, naphthylamine, and acid salts thereof.

15. The process of claim 12 wherein the base is selected from the group consisting of

25 sodium hydroxide, potassium hydroxide, and lithium hydroxide. '
16. The process of claim 1 wherein said carbonyl impurities present in said overhead

comprise acetaldehyde, crotonaldehyde, butyraldehyde, 2-ethyl crotonaldehyde, and 2-ethyl

butyraldehyde.
17. Acetic acid produced by any of claims 1-16. ' REPL ACENENT G
| | - RACEMENT SHEET)
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What s clai med_is: ‘ 1. In a process for the car bamyhation. of .-

met hanol to a product of acetic acid, said RPLAC EETS 6 ET
in a suitable i'on rred|um( Qup._ Vv

et al JmmmmlmmllﬂmL. c i odide an r&‘i%% o {}%%6} %zgtpag& """
pronoter; the prioddct$ (11)° of* said y :’-ks. dr?% har ?é’&gl

vol atile phase (15) conprising prodlﬂitAMSd @% At ﬂa ha & page

(13) conprising Group VIIl netal catalyst, ”‘E\?ﬁ d,

pr onot e What il claimg&ahise i odi de; said oduct hase (15) | still ed [
a distillation tower (14) to yieldapurifi DATH FRECFIPT.(":L? AN, an
over head (20} Comhﬁh hﬂﬁs dhrd,:la%n FRicthah %%H?rb&uct%h@étrc agﬁfﬁs%ﬁ ’
acid, and eacte a 20) to

recy c sal d over he

sai d camgthapphisi Qamborwém@m atrmtlon medium |cnmmm ﬂroum VdH motabcatelerst an

d f
Fotei vepionis B, pfif haide R blondt, e ol BE g cdbonlfiiBl sEOEHI0.
(32), carvphatige phpse compeisingi product, amltaa]ress voldtile pbBse comprising Gwylmm (30)

conpri Sl:zﬂﬂ EPE@HC fdeﬂc?&n? gﬂgégyﬂ it 6t8r aﬂ? f(%)mc iodide; sald(éawsluéfﬁ)ﬂ{) e: \hadegas

(24) Stream? romt e » SVerh Ver "o ng (24)
t he veninea distdlation ¢amerofo ylbbd apdrfied pradubl and am dveshoads otganmomdmes emeﬂnyi

separate i d. c nden abl e. p %gn .(,28) ;
oy cofets WAl R R DA stk ielBaoERARERIAR' Gid oibetl TS ofo
conpouncarbdyiatign @Qctor, the 1mprovdn1eﬂhcdrﬂfstiﬁg ofit er sol ubl e ni trogenous
derivatives of carbonyls; (e) separating out resulting nitrogenous
derivatives (66) of carbonyl compounds and ret urning a

puri fi egh)condiecingl £ 1&&&&@0&% oDthe (cvrtegd td18n ©aErhedty teativern whithCiephratekO) -

2. The procesgs of cla v\/r]1 Eln prior .to ste%ﬂ(ﬁl%‘ﬁ a water conteni is
provided to He overhead mt&laslg tPhaseo FOMBRRIng peetie Waleh af & heavy phasg
heavy phase gsfphsihg i lrﬁbtlfﬁl a@%té%dergﬂﬁ@iﬁm&b 1 to 25 about 3 feed vol une
ratio of water fo or ani c The E}gce_sof claim1

as .
wher ei n(Wai dVesgcn Hghy gas ﬁEfS%'B fegm dhe-pverhead rgcqwerrsqf @ 5o
treatmegy t ocmﬁmg»tﬁe LK eEs s m%t:) Gind¥% slitabld QinditfonS 8 bekden¥d the cAfIBOUS

am no conpound process of claim 1l wherein a portion

of the heavyvmgawemmmmemdwas; 39¢sepaspte in an overheask recejyer vessel
condensabl e ?%Sn&gnsééglﬂhs ?nﬁx@n&ﬂﬂ&ﬁﬁﬁl@‘ﬁ&m %&eﬁ” aqueous am no conpound
u

~which 30 orns wat e nitrogeno erlvatlves
5. The {Hocesentagting|the aontlensedinbiase ofi{6) wah\ap aguREys aminy eanpasvd ydienfarmsphase

are wafe? WABIEC b idbud e AVARRs 6P ERBOAY]s, ndi vi dual y.

(e) separating out resulting nitrogenous derivatives of éarbonyls and returning a purified

condensed phase of (¢) to the carbonylation reactor.

2. The process of claim 1 wherein prior to (€), a water content is provided to a
distillation tower which recovers purified heavy phase product in an amount of about 0.1 to

about 3 feed volume ratio of water to organic phase.

3. The process of claim 1 wherein a portion of the heavy phase of (a) and at least
a portion of the condensed phase of (c) are contacted with an aqueous amino compound
which forms water soluble nitrogenous derivatives.

4.  The process of claim 3 wherein the heavy phase and the condensable phase are
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contacted with an amino compound individually.




6. The proces |n the heavy phase and the RBEPIVGENERTSHEFSE
are “ E.m |ned streamw th an am no conpound.

7. The® proces erein a rtlon of the heavy phase of (a) and

~at least a portlon of the con nsabl e phase of step (c) are (1)
directed to treat rrent to rermve al kanes and acetic 5 acid and t hen (2)
contacted w ueous c qQund V\/m ch for wat e | u
ni t r ogenous er| v q ggesso 3Wci‘n?emr8]‘ 35t aad thgicop %{ﬁsgh 91’ P& n the
heavy pRloagtedtd atdsmnlsiﬁsdiambwhmﬁaﬂmarom@bﬁmt ed to treatnment
step (1) individually. . The process of claim7 wherein the
heavy phase and the condensabl e phase are 10 conbi ned and directed to

treatment step (1The process of claim 1, Wereihg pafmﬁ\eéﬁmefheabyapnasé @) ﬁhdl‘ a§a' d
organi c iodide catal yst ronoter 1s net héy) iodid 11.

pr ocesdeast a@ogion af thacpedenseshphase of (R 2t &smatedéo HptmeRt o memaye aﬂme%au d
ni trogepguge tﬁc‘éﬁdﬂ ahd Yien @) @orgédt&?\%lth an aqueous amino F&ﬁ?ou-mewl%ﬁ?&ﬁ% \Qitefl ai m

11 wherein t am no conpound conprises ‘a hydroxylanine 15 acid t and
a base soliblapittogeepusclerivativasr bonyl ation reaction to liberate said

hydr oxyl am ne from said salt. - 13. The process of
claim 12 wherein the hydroxylam ne acid salt is selected fromthe

group consi st.i ng The proceseeftlaim hevherdin setid prgapidriodiyié catalyst prouiote i methgk,

hydr oxy{)@mﬁ bi sul fate, hydroxyl am ne acetate, hydroxylam ne
phospha ‘or the free base formof 20 hydr oxyl am ne. 14.
The process of claim1l wherein the am no conpound is selected fromthe

9rOUD e e P B { DRerR SRt Ginindodgdfind t ARG oA 874 e
said nitrogenous derivatives are oximes.

9. The process of claim 8 wherein the amino compound comprises a
hydroxylamine acid salt and a base is supplied to the carbonylation reaction to liberate said
hydroxylamine from said salt.

10.  The process of claim 9 wherein the hydroxylamine acid salt is selected from
the group consisting of hydroxylamine sulfate, hydroxylamine hydrochloride, hydroxylamine
bisulfate, hydroxylamine acetate, hydroxylamine phosphate, or the free base form of

hydroxylamine.

11.  The process of claim 8 wherein the amino compound is selected from the
group consisting of aniline acetate, aniline sulphate, hydrazine, phenylhydrazine,
methylamine, ethylamine, propylamine, phenylamine, naphthylamine, and acid salts thereof.

12.  The process of claim 9 wherein the base is selected from the group consisting
of sodium hydroxide, potassium hydroxide, and lithium hydroxide.

13.  The process of claim 1 wherein said carbonyl impurities present in said
overhead comprise acetaldehye, crotonaldehyde, butyraldehyde, 2-ethyl crotonaldehyde, and
2-ethyl butyraldehyde.
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14.  Acetic acid produced by any of claims 1-13.
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(57) Abstract

A process 1o reduce carbonyl impurities in a carbonylation
reaction for the production of acetic acid is described. The methy)
iodide recycle stream which is directed to a carbonylation reactor for "
carbonylating methanol or methyl acetate to acetic acid, is treated - ) k.
to remove carbonyl impurities by reacting the methyl iodide stream \J
formed in the reaction with an aqueous amino compound which reacts ™
with the carbonyls to form water soluble nitrogenous derivatives,
separating an organic methyl iodide phase from an aqueous derivative
phase and distilling the methyl iodide phase to remove heavier

]
impurities. The treatment of the methyl iodide recycle stream fo the _"-_-'- "

carbonylation reactor has been found to greatly reduce the carbonyls
present in the acetic acid product. The formation of nitrile from
the nitrogenous derivative during distillation may be minimized by
adding water to the system.
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