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PERMANGANATE REDUCI NG COVPOUNDS FROM METHANOL CARBONYLATI ON PROCESS 5
BACKGROUND OF THE INVENTION 1. Field of the Invention This invention

rel ates to aYDRWPPEIGBA process for the renoval of per man&&AAISE00EHIRT ng
conpounds and al kyl iodides formed by the. carbonylation of nmethanol in the
presence of a Goup WVIII netal car bonybati on catalyst. Mre specifically,
this invention relates to an inproved process io for reducing and/ or
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processes for synthesizing acetic acid, t he nost usefu comercially
is the catalyzed carbonyl ati on of nethanol wi th carbon nonoxi de as taught in
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t han the_al cohol in gh rgl?ffnce of a rhodiumcatalyst is disclosed in
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5,026,908, i Asdeasl cﬂﬁéhtly%npl&ﬁﬁﬁd@d@ﬁbs&oﬂéy‘hxlfb@ﬁingi fetie dci®epne df thd 30t usstal
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rhodi um
rhodium, either dissolved or otherwise dispersed in a liquid reaction medium or supported on 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 the exact nature of
the rhodium moiety within the active catalyst complex is uncertain. Likewise, the nature of the
20  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, the reaction is conducted by
continuously bubbling carbon monoxide gas through a liquid reaction medium in which the catalyst

is dissolved.

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

25 carboxylic acid having one carbon atom more than the alcohol in the presence of a rhodium catalyst
is disclosed in commonly assigned U.S. Patent Nos. 5,001,259, issued Mar. 19, 1991; 5,026,908,
issued Jun. 25, 1991; and 5,144,068, issued Sep. 1, 1992; and European Patent No. EP
0161 874 B2, published Jul. 1, 1992. As disclosed therein, acetic acid is produced from methanol in

a reaction medium containing methyl acetate, methyl halide, especially methyl iodide, and rhodium

30  present in a catalytically effective concentration. These patents disclose that catalyst stability and



30 present in a catalytically effective concentration. These patents

di sclose that catal yst stability and WD 2005/ 087698 PCT/ US2005/ 005787 2 the
productivity of the carbonylation reactor can be naintained at surprisingly
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incorporated by reference. Tt has been found that although a | ow water
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are herein incorporated by reference.

It has been found that although a low water carbonylation process for producing acetic acid

20 reduces such by-products as carbon dioxide, hydrogen, and propionic acid, the amount of other
impurities, present generally in trace amounts, is also increased, and the quality of acetic acid
sometimes suffers when attempts are made to increase the production rate by improving catalysts,

or modifying reaction conditions.

These trace impurities affect quality of acetic acid, especially when they are recirculated

25 through the reaction process. The impurities that decrease the permanganate time of the acetic acid
include carbonyl compounds and unsaturated carbonyl compounds. As used herein, the phrase
“carbonyl" is intended to mean compounds that contain aldehyde or ketone functional groups,
which compounds may or may not possess unsaturation. See Catalysis of Organic Reaction, 75,

369-380 (1998), for further discussion on impurities in a carbonylation process.
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functional groups, which conpounds nay or may not possess unsaturation. See
Catalysis of O ganic Reaction, 75, 369-380 (1998), for further discussion
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with an amine compound such as hydroxylamine, which reacts with the carbonyl compounds to

form oximes, followed by distillation to separate the purified organic product from the oxime
20 reaction products. However, the additional treatment of the final product adds cost to the process,

) and distillation of the treated acetic acid product can result in additional impurities being formed.

While it is possible to obtain acetic acid of relatively high purity, the acetic acid product
formed by the low-water carbonylation process and purification treatment described above
frequently remains somewhat deficient with respect to the permanganaté time due to the presence of

25 small proportions of residual impurities. Since a sufficient permanganate time is an important
commercial test, which the acid product must meet to be suitable for many uses, the presence of
impurities that decrease permanganate time is objectionable. Moreover, it is not economically or

commercially feasible to remove minute quantities of these impurities from the acetic acid by



25 smal | proportions of residual inpurities. Since a sufficient permnganate
time is an inportant conmercial test, which the acid product nust neet to be
suitable for many uses, the presence of inpurities that decrease

per manganat WoRpes987688 obj ect i onabl e. Moreover, it is not RGHEMYAIBY or
commercially feasible to renove m nute quanti ties of these inpurities from
the acetic acid by WO 2005/ 087698 PCT/ US2005/ 005787 4 distillation because
some of the inpurities have boiling points close to that of the acetic acid
product. It has thus becong inportgnt to jdentify economigally viable
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distillation, resulting in an acetic acid product is with inproved
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Pat ent No. 5,625,095 describe a process for producing high purity aceti
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process to renobve acet . Streans suggested for processing to renove
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conbining the |ight and heavy phase. These references do not identify which

of these str ¢afSpeRPBAGHIPPlitdiRn NE EPTES7HB A2MHNHAL.§ APhtedk No. 5,625,095 describe a

process for producing high purity acetic acid in which an acetaldehyde concentration of 400 ppm or

less is maintained in the reactor by using a single or multi-stage distillation process to remove
acetaldehyde. Streams suggested for processing to remove acetaldehyde include a light phase
20 containing primarily water, acetic acid and methyl acetate; a heavy phase containing primarily
) methyl iodide, methyl acetate and acetic acid; an overhead stream containing primarily methyl
iodide and methyl acetate; or a recirculating stream formed by combining the light and heavy phase.
These references do not identify which of these streams possesses the greatest concentration of

acetaldehyde.

25 EP 0687 662 A2 and U.S. Patent No. 5,625,095 also disclose management of reaction
conditions to control the formation of acetaldehyde in the reactor. Although it is stated that
formation of by-products such as crotonaldehyde, 2-ethylcrotonaldehyde, and alkyl iodides is

reduced by controlling the formation of acetaldehyde, it is also pointed out that management of



acetal dehyde. 25 EP 0 687 662 A2 and U.S. Patent No. 5,625,095 al so disclose
management of reaction conditions to control the fornmation of acetal dehyde
in the reactor. Although it is stated that formation of }r),gmg) 95266%%? such as
cr ot onal dth&’emosﬁ]sé@ﬁyl crot onal dehyde, and al kyl i odi des® e ed by
controlling the formati on of acetal dehyde, it is also pointed out that
management of WO 2005/ 087698 PCT/ US20054 005787 5 reaction conditions as
proposed increases the formati on of proplonlc acid, an undesirable by-
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15 made. Accordingly, there remains a need for alternative solutions to this problem to improve the

efficiency and cost effectiveness of acetaldehyde removal. The present invention provides one such

alternative solution.

SUMMARY OF THE INVENTION
20 In one aspect, the present invention provides a process for separating acetaldehyde from
methyl iodide by distillation. The method includes the steps of distilling a mixture containing
methyl iodide and acetaldehyde in a distillation apparatus to produce an overhead and a residuum;
measuring the density of the overhead; and adjusting at least one process variable associated with
said distillation apparatus in response to the measured density or a relative concentration calculated
2s  therefrom, where the process variable is selected from heating rate, column pressure, feed

composition, reflux composition and reflux ratio.

In another aspect, the present invention provides a process for separating acetaldehyde from
methyl iodide. The method includes the steps of distilling a mixture containing methyl iodide and

acetaldehyde in a distillation apparatus to produce an overhead and a residuum; extracting the
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates the prior art process, as disclosed in U.S. Patent No. 6,339,171, for the
20 removal of carbonyl impurities from an intermediate stream of the carbonylation process for the

) production of acetic acid by a carbonylation reaction.

FIGS. 2-4 illustrate preferred embodiments of the present invention in which a densitometer
is located on a stream having the same composition as the overhead from the second distillation

column.

25 FIG. 5 illustrates correlations between the measured density of overhead stream 54 and the

respective concentrations of acetaldehyde and methyl iodide in that stream.

While the invention is susceptible to various modifications and alternative forms, specific
embodiments have been shown by way of example in the drawings and will be described in detail

herein. It should be understood, however, that the invention is not intended to be limited to the
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Syst em BjipHigent 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. In addition to the coordination of rhodium and halogen, it is also believed that carbon
20 monoxide coordinates 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
such as the oxides, acetates, iodides, etc., or other 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.
25 Preferably, the halide promoter is present in the form of an alkyl halide in which the alkyl 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. 1
The liquid reaction medium employed may include any solvent compatible with the catalyst

30 system and may include pure alcohols, or mixtures of the alcohol feedstock and/or the desired



pr ovi ded by introducing into the reaction zone rhodiumin the form of
rhodium netal, rhodiumsalts such as the oxides, acetates, iodides, etc.,
or other cogfHopaish@g conmpounds of rhodium and the |ikepcda8§2005/005787

hal ogen- pronot 1 ng conponent of the catal yst system consists of a hal ogen
conpound conprising an organic halide. Thus, alkyl, aryl, and substituted
al kyl or aryl halides can be used. zs $referably, the halide pronoter is
present in the formof an alkyl. halide in which the alkyl radical
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unexpected that reaction rates substantially equal to and above reaction
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present and that the promotion is higher when both of these components are present simultaneously

20 (U.S. Patent No. 5,001,259). The concentration of lithium iodide used in the reaction medium of the
preferred carbonylation reaction system 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 iodide ion content is not a limitation on the usefulness of the present invention.

The carbonylation reaction of methanol to acetic acid product may be carried out by

25 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
promoter, methyl acetate, and additional soluble iodide salt, at conditions of temperature and
pressure suitable to form the carbonylation product. It will be generally recognized that it is the
concentration of iodide ion in the catalyst system that is important and not the cation associated

30 with the iodide, and that at a given molar concentration of iodide the nature of the cation is not as



act as rate pronoters only when relatively high concentrations of each of

t hese conponents are present and that the pronotion is higher when both of
these conpqRgRbesedfess Present simul taneously 20 (U. S. Patgnyudioesods@pl, 259) .
The concentration of lithiumiodide used in the reaction nedium of the
preferred carbonyl ation reaction systemis believed to be quite high as
conmpared with what little prior art ti®ere is dealing wth the use of halide
salts in reaction systens of this sort. The absolute concentration of
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t enper atpyneshohP15 GAHHERMY AhbPRerst.! | be approxi matel y 150 to' about 250C,

with the tenperature range of about 180 to about 220C being the preferred
range. The c & bypical reaction and acetic acid recovery system that is used for the iodide-promoted

20 rhodium catalyzed carbonylation of methanol to acetic acid is shown in FIG. 1 and comprises a
carbonylation reactor, flasher, and a methyl iodide acetic acid light ends column 14 which has an
acetic acid side stream 17 which proceeds to further purification. The reactor and flasher are not
shown in FIG. 1. These are considered standard equipment now well known in the carbonylation
process art. The carbon)‘dation reactor is typically either a stirred vessel or bubble column type

25 within which the reacting liquid or slurry contents are maintained 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 from the flasher base, a recycled methyl iodide and methyl acetate phase, and a
recycled aqueous acetic acid phase from an overhead receiver decanter of the methyl iodide acetic

30  acid light ends or splitter column 14. Distillation systems are employed that provide means for



15 nonoxi de partial pressure in the reactor can vary widely but is typically
about 2 to about 30 at nospheres, and preferably, about 3 to about 10

at nospheres (E §9Of the partial pressure of by- prodllg.%trﬁlsg(plgm?Slgn{;\7 vapor
pressure of“t’ contained liquids, the total reactor pressure wll range
from about 15 to about 40 atnospheres. A typical reaction and acetic acid
recovery systemthat is used for the iog de-pronoted 20 rhodium catal yzed
carbonyl ati on of nmethanol to acetic acid is shown in FIG 1 and conprises a
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from t heqigiabany bat e MakirGh Phrt df thd dvaﬂleaémeammmtovtaﬂleamkt%aﬁi 13 dBrecte® to the
constant |level therein and iS introduced to the flasher. In the flasher the

cat al yst lightlendsi esrsplitéer colupmdrizasstreasn &6-base stream (predoni nantly acetic acid
containing the QM UEAARLatiR]y 5OPkER N&. %6,143,930 and 6,339,171 that there is a higher

concentration, about 3 times, of the PRC's and in particular acetaldehyde content in the light phase
20  than in the heavy phase stream exiting column 14. Thus, in accordance with the present invention,
stream 28, containing PRC's is directed to an overhead receiver decanter 16 where the light ends
phase, stream 30, is directed to distillation column 18.
The present invention may broadly be considered as a method of removing PRC's, primarily
aldehydes and alkyl iodides, from a vapor phase acetic acid stream. The vapor phase stream is
25 distilled and extracted to remove PRC's. An exemplary method of removing aldehydes and alkyl
iodides and reducing levels of propionic acid, from a first vapor phase acetic acid stream includes
the following steps:
a) condensing the first vapor phase acetic acid stream in a first condenser and biphasically

separating it to form a first heavy liquid phase product and a first light liquid phase product;



al ohg with lesser quantities of nethyl acetate, nethyl iodide, and water),
whi |l e the vapor overhead stream of the flasher conprises largely the

product aceyigQo@fisskog! ONg Wi th nethyl iodide, nmethyl acptBiSoosshsnat er.
Di ssol ved gases exiting the reactor and entering the flasher consist of a

portion is of the carbon nonoxide along with gaseous by products such as
met hane, hydrogen, and carbon dioxidetland exit the flasher as part of the
overhead stream The overhead streamis directed to the |1ight ends or
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directed to a&h cmdenheamersemdmpor@@m@mlﬁamé comdenbdr g formnadsscoqphligiad
stream 30, i ) @1' gect ed to distillation colum 18. The present invention may
broadl y ered as a nethod of renmoving PRC s, primarily al dehydes

and al kyl i oqiir) di%ﬁlhn?&ﬁ&@e@oﬂcﬁﬂ@ﬁd phas prodaettin & secdnd distillesnh coliitn apaicepRdBE
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froma f daaq]gql udes the follow ng steps:
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wi th al dehydes and al kyl iodides with respect to the first vapor phase
acetic dB¢®fraMy eam c¢) condensing the second vapor phase streamin a second

condenser tOAIIPérgB&luﬁ&ﬁ%Qhé M‘zﬁ'tas%:ﬁpﬁ&fmﬁﬁ@dl’&%mtm 6133@1'7'1'1& agw&mﬁ Fgcond

i quid phase pro In a second disti tion colum to reduce and
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opt i onal (iry vésadicle) ab i sepprhte ethethemn pHase product containing the larger proportion of catalytic
components--which is recirculated to the reactor (not shown in FIG. 1), and a light phase (30)

containing acetaldehyde, water, and acetic acid. \
Either phase of the light ends overhead may be subsequently distilled to remove the PRC's
"2 and primarily the acetaldehyde component of the stream, although it is preferred to remove PRC’s
from the light phase (30) because it has been found that the concentration of acetaldehyde is
somewhat greater in that phase. In the embodiment depicted and described herein, the distillation is
carried out in two stages; but it will be appreciated that the distillation may be performed in a single
column as well. The light phase (30) is directed to column 18, which serves to form a second vapor
25 phase (36) enriched in aldehydes and alkyl iodides with respect to stream 28. Steam 36 is condensed
(vessel 20) to form a second liquid phase product. The second liquid phase (40) containing
acetaldehyde, methyl iodide, methanol, and methyl acetate is directed to a second distillation
column (22) wherein the acetaldehyde is separated from the other components. This process has
been found to reduce and/or remove at least 50% of the alkyl iodide impurities found in an acetic

30  acid stream. It has also been shown that acetaldehyde and its derivatives are reduced and/or



to relative concentrations of acetal dehyde and nethyl iodide, and
controlling the operation of the second distillation columm based on the
nmeasured density or the concentrations cal culated therefrom An enpbodi ment
of the pri &0 H}O%/’“séé”di sclosed in U S. Patent No.” 6,339, PETUSSOMBE in FIG
1. Referring to FIG 1, the first vapor phase acetic acid stream (28)
contains nethyl iodide, nethyl is acefate, acet al dehyde and ot her carbonyl
conponents. This streamis then condensed and separat ed (in vessel 16) to
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and/ or WO 2005/ 087698 PCT/ US2005/ 005787 . 12 renove ast 50%
of t en gP¥Eteie iy AR syevm ohthe Jieppsphase may be drepfgd &%\fi&aﬁa %é@ﬁb{fﬁé with the lig hght

concent pafl &E}eé}ﬁ 3@1'bf2>Phﬁﬂbed1§@méﬂloh'an& BarRE&! bfatfohfl iRIpAHMES. bel ow about 400
parts per mllion preferably bel ow about 250 parts per mllion.
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aldehyde components of stream 32 into overhead stream 36 by separating water and acetic acid
from the lighter components. Stream 32 is distilled in first distillation column 18, which preferably
20  contains approximately 40 trays, and temperature ranges therein from about 283°F (139.4°C) at the
bottom to about 191°F (88.3°C) at the top of the column. Exiting the bottom of 18 is stream 38
containing approximately 70% water and 30% acetic acid. Stream 38 is processed, generally cooled
utilizing a heat exchange/r, is recycled to the light ends column overhead decanter 16 via streams 46,
48 and ultimately to the reactor or reaction system. It has been found that recycling a portion of
25 stream 38 identified as stream 46 back through decanter 16 increases efficiency of the inventive
process and allows for more acetaldehyde to be present in the light phase, stream 32. Stream 36 has
Been found to have approximately seven times more aldehyde content when stream 38 is recycled

through decanter 16 in this manner. Exiting the top of column 18 is stream 36 containing PRC's

and in particular acetaldehyde, methyl iodide, methyl acetate, and methanol, and alkyl iodides.



conponents, and water into tw phases. A portion of stream 28 conprises
noncondensabl e gases such as carbon di oxi de, hydrogen, and the |ike and can
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Acetaldehyde polymerizes in the presence of methyl iodide to form metaldehyde and

20 paraldehyde. These polymers generally are low molecular weight, less than about 200. Paraldehyde

has been found to be relatively soluble in the reaction liquid, and primarily in acetic acid.

Metaldehyde, upon its precipitation, is a sand-like, granular polymer that is not soluble in the
reaction liquid beyond about 3 wt % concentration.

As disclosed in U.S. Patent No. 6,339,171, however, it has been discovered that during the

25 reaction, and with the heating of column 22, higher molecular weight polymers of acetaldehyde

form. These higher molecular weight polymers (molecular weight greater than about 1000) are

believed to form during processing of the light phase and are viscous and thixotropic. As heat is

applied to the system, they tend to harden and adhere to the walls of the tower where their removal

is cumbersome. Once polymerized, they are only slightly soluble in organic or aqueous solvents and

30  can be removed from the system only by mechanical means. Thus an inhibitor is needed, preferably
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stream of stream 54, is used as reflux for column 22. Exiting the bottom of column 22 is stream 44

containing methyl iodide, methanol, methyl acetate, methanol and water. This stream is combined

20  with stream 66, which will be described below, and directed to the reactor.

It is important for the extraction mechanism that the overhead stream of column 22 remain

) cold, generally at a temperature of about 13°C. This stream may be obtained or maintained at about

13°C by conventional techniques known to those of skill in the art, or any ‘mechanism generally
accepted by the industry.

25 Upon exiting receiver 24, stream 58 is preferably sent through a condenser/chiller (now
stream 62) and then to an extractor 27 to remove and recycle small amounts of methyl iodide from
the aqueous PRC stream. In extractor 27, PRC's and alkyl iodides are extracted with water,
preferably water from an internal stream so as to maintain water balance within the reaction system.
As a result of this extraction, methyl jodide separates from the aqueous PRC's and alkyl iodide

30 phase. In a preferred embodiment, a mixer-settler with a water-to-feed ratio of about 2 is employed.
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ava11able concerning the quality of the methyl 1od1de/aceta1dehyde separation.

20 The applicants have found that the distillation process described above can be controlled
with greater accuracy by measuring the relative concentrations of methyl iodide and acetaldehyde in
the condensed distillate in stream 54, 56, 58 or 62. Surprisingly, this can be accomplished simply
by measuring the density of the distillate. Unlike acetaldehyde, which has a density of about 0.78
g/cm?® at room temperature (similar to many common organic compounds), methyl iodide has a

25 density of about 2.3 g/cm3, almost three times greater. This density difference is sufficiently great -
that the relative concentrations of methyl iodide and acetaldehyde in a mixture of the two
compounds may be calculated directly from the density. The density may be measured either at
normal process conditions or after cooling a sample to room temperature. It is preferred to measure
the density under actual process conditions to eliminate unnecessary time lag in the control loop that

30  would be introduced by a pre-cooling period.
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may be masnmtrehlomlc’amw cal¢ulated from a single density measurement.

These density measurements, or calculated relative concentrations based thereon, may

serve as the basis for controlling the distillation process in column 22 to optimize the separation of

methyl iodide and acetaldehyde.

This can be accomplished, for example, by increasing or
decreasing the heat flow rate to the distillation column in response to changes in the ratio of methyl

iodide to acetaldehyde. Alternatively, the reflux rate within the column may be adjusted (for

example, by varying the split between streams 58 and 56) in response to the concentration ratio. As

a further alternative, the concentration of the column reflux may be adjusted in response to the

measured concentrations of acetaldehyde and methyl iodide by increasing or decreasing the flow

20

rate of stream 50. This can be accomplished, for example, by adjusting the split of slip stream 46

between streams 48 and 50. Column pressure can also be controlled in response to the calculated

concentrations.
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to monitor or control the operation of extractor 27. It will be understood that extractor 27 functions

1s by facilitating a phase separation therein between a heavy methyl iodide phase and a less dense,

aqueous phase containing acetaldehyde. Consequently, a significant change in the measured

density of either the aqueous extract stream 64 or the methyl iodide-rich raffinate stream 66 would

indicate a loss of phase separation in the extractor, which in turn would indicate that methyl iodide

was being removed in the extract stream. As has been/explained herein and elsewhere, it is

20  desirable to conserve methyl iodide and reuse it within the process to the maximum extent practical;

in addition, the presence of methyl iodide in the aqueous extract can adversely affect the wastewater

) treatment process to which the extract is ordinarily subjected. Similarly, measuring the density of

stream 66 permits monitoring of the residual acetaldehyde concentration in that stream, allowing for

corrective action (e.g. an increase in watér flow to extractor 27) in response to an unacceptably high

25 acetaldehyde concentration. In a further refinement of the invention, a single densitometer may be
equipped to selectively measure the density of any one of multiple streams within the process.

While the invention has been described with reference to the preferred embodiments,

obvious modifications and alterations are possible by those of ordinary skill in the related art. In

particular, although the present invention has been generally described above utilizing the light ends

30  phase of column 14, any stream in the carbonylation process having a high concentration of PRC's
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corrective action (e.g. an increase in water flow to extractor 27) in
response to an unacceptably high 25 acetal dehyde concentration. In a further
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al though the pnocess\ hascdieerrdgssurthed ashigMehyiet HroneSpetiyl t OdRIR by
acet al dehyde renoval systemof a particular configuration, mnor variations
of the di sdisslatons spmpysipathestiepsiody exanple repIaC|ng distillation colums

18 and 22 wi th &0l & GELUID. (Ahe:AlSquean aomlat b Therefore the

i nvention includées s i 'ons’ an terations

ext ent tha&llsﬁlhetyorﬁ@mrmitblpﬂodddeaﬁ@O@ﬁeéﬁfanHrberesﬁi@du’nOW ng clains or the
equi valents thereof. 1 - 1 19 VWHAT IS CLAIMED IS: 1. A process for

separ ati ng aceta#@@#y&éh?d@ﬁﬁﬁé@ﬁWﬂOV@ﬁFﬁbaa@ distillation, conprising the
steps OT di .St' Ialalr%lpar a'{n lé%é‘frgne %@Jek?'ﬂgaﬁgt Qs\éémht%g g/?thagaq a&l@ﬁlﬂtfgﬁhyde in

a distillation uce an over hea ares uun1 measuring

t he densi tmppérataamdrssp@tsheadaldaﬂ@hsadﬂ Wiehditygorad rellzaazstcoﬁmmano@eslsmuadl abl e
associated wth said distillation apparatus in response to sald nmeasur ed
density or therefemy saik prospssevriable; beingosalectadalray the Bé‘r‘@f GopEstiag PH heptinges s

vari abl e b?ét@,gsoﬁﬁﬁr? feSchid. eréHé ogftfi’)&{pre‘ﬁﬁi?%bx% bﬁﬂg?lmcﬁ%ﬂhk Pflig rate, colum
pressure, fee Corrp sition, ux cofrposi t reflux ratiro. 2. A
process for separating acetaldehyde fron1nethy| i odi de,
2. A process for separating acetaldehyde from methyl iodide,
comprising the steps of:
distilling a mixture comprising methyl iodide and acetaldehyde in a
distillation apparatus to produce an overhead and a residuum;
extracting the overhead with water to provide an aqueous extract and a
raffinate;
measuring the density of at least one of said overhead, said extract and said raffinate;
and
adjusting at least one process variable associated with said distillation
apparatus or said extraction step in response to said measured density or a relative
concentration calculated therefrom, said process variable being selected from the
group consisting of a rate of heating said distillation apparatus, column pressure in
said distillation apparatus, composition of the feed or reflux to said distillation
apparatus, reflux ratio in said distillation apparatus, water feed rate to said extraction

step, and combinations thereof.

3. The process of claim 2, wherein the density of the overhead is
measured and the heating rate or reflux ratio is adjusted in response to said density

or a concentration calculated therefrom.



conprising the steps of. distilling a m xture conprising nethyl iodide and
acetal dehyde in a distillation apparatus to produce an overhead and a

resi duum extracting the overhead with water to provi de an aqueous extract
and a raffinate; nmeasuring the density of at |east one of said overhead,
said extract and said raffinate; and a2@usting at | east one process

vari abl e associated with said distillation apparatus or said extraction
step in response to said neasured density or a relative concentration
calcul ated therefrom said process variable being selected fromthe group
consisting of a4.ate Tfe hmatisngf shimd i whdrtinathie odenappp axf aheyvedehdinm pressure

in saiddistillatio ar at us, sitiaoan of the feed,or reflux to said
st Tl ot | oRessuiss il (B0 NI Fate ofr BOpTIed AR oty | P ot Aeashath B et or
feed rate tQ saidii6Xtiaghicd hersk&§R, and conbi nations thereof. 3 The process

of claim2, wherein the density of the overhead is neasured and the heating
rate or reflux ratio is adjusted in response to said denS|ty or a

concentration cal cul ated ther ef m The e wher ei n
The Gansi ty of the. ovEInBIRIEHS Cheiny ad Wit HECHEE R Hee HEhds Lot e | n
response tqnaam@d%asthé WaRh féed ﬁ%es‘awéltfa@ﬂo&%ﬁlﬂé gﬁge& herghsiRee 5. The
process of claim?2, wherein the density of the extra iIs neasured and the
wat er feed saattknsmy emd corerntramhicalvubtaphersiran usted i n response to said
density or a concentration calculated therefrom 6. The process of claim 2,
wherein the density of the raffinate is mneasured and the water feed rate to
sai d extraction gtep iz ficHS! 86 didim' @SRARREN t1Re RALIEY FENGL  MiHatd is

concentration cal culated therefrom
measured and the water feed rate to said extraction step is adjusted in response to

said density or a concentration calculated therefrom.





