1 CONTROL METHOD FOR PROCESS OF REMOVI NG PERMANGANATE REDUCI NG
COVPOUNDS FROM METHANOL CARBONYLATI ON PROCESS 5BACKGROUND OF THE

I NVENTION 1. Field of the Invention This invention relates to
an i nproved process for the renoval of permanganate reducing
conpounds and al kyl iodides formed by the carbonyl ation of nethanol
in the presence of a Goup VIIlI netal carbonylation catalyst. Mre
specifically, this invention relates t¢ an inproved process to for
reduci ng and/ or renovi ng precursors of pernanganate reducing
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synt hesi zi ng acetic acid, one of the nost useful commercially is the
catal yzed carbonyl ati on of nmethanol with carbon nonoxi de as taught in
US 15 Pat. No. 3,769,329 issued to Paulik et al. on Cct. 30, 1973.
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i s conducted by continuously bubbling car gon nonoxj de gas through a
liquid r &8Btinisimediats SEANhduRine te foreation phacgliq acidbypid abgrpatioprocesses.
i nprovenment in the prior art process for the carbonylation of an
al cohol 2o pr'EQﬂb@@aﬁF@kg‘E}’“Hﬁr boxylic acid having one carbon atom nore

than the al coffbng Butdifly @fngﬁ)?m&o&fsse@ fbh%@l&hgmiﬁgaa@hy atid] Snetifand ABQdseful
in commonly assigned US. Patent Nos. 5,001,259, issued Mar. 19,

1991; 5, 09®BmogRIlY is the catalyzed carbonylation of methanol with carbon monoxide as taught in U.S.

15 Pat. No. 3,769,329 issued to Paulik et al. on Oct. 30, 1973. The carbonylation catalyst comprises

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

0 161 874 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



i ssued Jun. 25, 1991; and 5, 144,068, issued Sep. 1, 1992; and

Eur opean Patent No. EP O 161 874 B2, published Jul. 1, 1992. As

di scl osed therein, acetic acid is produced fromnethanol in a

reaction nedi um contai ning nethyl acetate, nmethyl halide, especially
nmet hyl iodide, and rhodium 30 present in a catalytically effective
concentration. These patents disclose that catalyst stability and 2
the productivity of the carbonylation 2eactor can be maintai ned at
surprisingly high levels, even at very | ow water concentrations, i.e.
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inmpurities_in a car bonyl atjon process
include carbonyl comipounds 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.



3 The present invention is directed to reduci ng and/ or renoving
per manganat e reduci ng conpounds (PRC s) such as acetal dehyde,

acetone, nethyl ethyl ketone, butyral dehyde, crotonal dehyde, 2-ethyl
crot onal dehyde, and 2-ethyl butyral dehyde and the |ike, and the al dol
condensation products thereof. The present invention also |eads to
reducti on of propionic acid. 5The carbonyl inpurities described

above, such as acetal dehyde, may react with i odide catal yst pronoters
to formnulti-carbon al kyl iodides, e.g., ethyl iodide, butyl iodide,
hexyl iodi de ahe prdsent! inkentioh tis idredes ko sddhieing end/enmene vigk pdrman@hate seducing
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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
commeréial 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



commercially feasible to renbve mnute quantities of these inpurities
fromthe acetic acid by 4 distillation because sone of the
inpurities have boiling points close to that of the acetic acid
product . It has thus becone inportant to identify economcally
vi abl e nmethods of renoving inpurities el sewhere in the carbonylation
process w thout contam nating the final product or adding 5
unnecessary costs. U S. Patent No. 5,786,836, incorporated herein by
ref erence, discloses a nmethod for manufacturing high purity acetic
aci d by ajillionngcduse sane bhltieimpuistiesolnye rbiliag ipomtsofloseh thataaf theracetic acid
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Patent No. 5,625,095 al so di scl ose nanggfnent of reaction conditions
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of 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



5 reaction conditions as proposed increases the formati on of

propi oni ¢ acid, an undesirabl e byproduct. More recently, it has
been disclosed in comonly assigned U S. Patent Nos. 6,143,930 and
6,339,171 that it is possible to significantly reduce the undesirable
inmpurities in the acetic acid 5 product by performng a nmulti-stage
purification on the [ight ends colum overhead. These patents
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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
25 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



overhead with water to provide an aqueous extract and a raffinate;
measuring the density of at |east one of the overhead, the extract

and the raffinate; and adjusting at | east one process variable
associated with the distillation apparatus or the extraction step in
response to the neasured density or a relative concentration

calcul ated therefrom The adjusted process variable is selected from
the group consisting of columm heatingérate, colum pressure, feed
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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
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shown in FIG. 1. These are considered standard equipment now well known in the carbonylation

process art. The carbon)‘rlation 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



b) distilling the light Iiquid phase product in a first distillation
colum to forma second vapor phase acetic acid product stream which
is enriched with al dehydes and al kyl iodides with respect to the

first vapor phase acetic acid stream c) condensing the
second vapor phase streamin a second condenser to forma second
liquid 5 phase product; d) distilling the second |iquid phase

product in a second distillation colunppto reduce and/ or renove the
al kyl iodide, aldehyde, and propionic acid inpurities in the first
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It has been disclosed in U.S. Patent Nos. 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;



acet al dehyde, nethyl iodide, nmethanol, and nethyl acetate is directed
to a second distillation colum (22) wherein the acetal dehyde is
separated fromthe other conponents. This process has been found to
reduce and/or renove at |east 50% of the al kyl iodide inpurities
found in an acetic 30 acid stream It has al so been shown that
acet al dehyde and its derivatives are reduced and/or 12 renoved by at
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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
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sol vents and can renmoved fromthe systemonly by nechani cal
means. Thetomaep aheni F1TH(88.XChekthedop ph f splamnyExiting 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.
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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



conposition of the condensed overhead 54 from second colum 22 and to
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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 iodide 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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The aqueous extract stream 64 leaves the extractor from the top thereof. This PRC-rich, and
in particular, acetaldehyde-rich aqueous phase is directed to waste treatment. Also exiting the
extractor is raffinate stream 66 containing methyl iodide, which is normally recycled to the reaction
system and ultimately to the reactor.

The present applicants have now discovered that it is advantageous to analyze the
composition of the condensed overhead 54 from second column 22 and to use that analysis to
provide feedback control of the distillation process. While it is extremely desirable to remove as
much acetaldehyde and other PRC’s as possible from the acetic acid process, it is important to do so
without sacrificing cost-effectiveness. A major aspect of the process described herein is that
because methyl iodide is an especially expensive material that is also very expensive to dispose of
as a result of safe handling issues, it is especially desirable to implement process improvements that
can remove acetaldehyde to prevent formation of alkyl iodides and PRC’s but at the same time
conserve methyl iodide to the greatest extent possible. It will be appreciated that the challenge of
meeting these objectives at the same time is ﬂot insubstantial because methyl iodide and
acetaldehyde have similar boiling points, making it somewhat difficult to achieve an optimal
separation. ‘As one of ordinary skill in the art would appreciate, the distillation process to separate
methyl iodide from acetaldehyde is very sensitive to relatively minor fluctuations in temperature,
reflux ratio and the like. Consequently it is desirable to have the most accurate process information
available concerning the quality of the methyl iodide/acetaldehjlde separation.

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
density of about 2.3 g/cm?3, 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

would be introduced by a pre-cooling period.
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The density may be measured in any of streams 54, 56, 58, or 62 (all of which have the same
composition) using a conventional online densitometer denoted as 70 in Figures 2-4. For example,
the applicants conducted a series of experiments to correlate the measured density of the overhead
stream 54 with measured concentrations of methyl iodide (Mel), acetaldehyde (AcH), and dimethyl
ether (DME). The following data were obtained:

Sample No. 1 2 3 4 5 6
DME (wt %) 8.3 6.6 34 4.6 3.6 3.8
AcH (wt %) 59.2 49.8 279 353 32.5 2.2
Mel (wt %) 325 43.6 68.8 60.1 639 | 938
Density online 09793 | 1.0524 | 1.4082 | 1.3031 | 1.3166 | 1.6337
(g/mL)

Density @ 20°C | 0.9925 | 1.0832 | 1.4464 | 1.3334 | 1.3577 | 1.688
(g/mL)

Figure 5 depicts the correlation of methyl iodide and acetaldehyde concentrations with the
online density measurements. Reasonably linear trends were observed for both the methyl iodide
and acetaldehyde concentrations, indicating that under typical process conditions both
concentrations can be calculated 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
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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composition. Many other similar variations are possible.

In addition to measuring the density of one or more of the streams mentioned above for the
purpose of controlling the distillation column, it is also desirable to employ density measurements
to monitor or control the operation of extractor 27. It will be understood that extractor 27 functions

15 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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invention has been described with reference to the preferred

enbodi nents, obvious nodifications 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 Iight ends o phase of colun-m 14, any streamin the carbonyl ation
process having a high concentration of PRCs 18 and al kyl i odides
may be treated in accordance with the present invention. Simlarly,
al t hough the process has been descri bed above with respect to an
acet al dehyde renoval system of a particular configuration, mnor

vari ations of the disclosed configuration, for exanple replacing
distillation colums 18 and 22 with a single columm, are also
contenpl ated. Therefore, the invention includes




5 all such nodifications and alterations to the full extent that they
come within the scope of the following clains or the equivalents
thereof. 19 Cains 1. A process for producing acetic acid conprising

the steps of: reacti ng nethanol with carbon nonoxide in a
reaction medi um conprising water, netfayl iodide, and nethyl acetate
in the presence of a Goup VIIlI netal carbonylation catal yst;

separating the products of said reaction into a volatile product
phase conprising acetic acid, and a | ess vol atil e phase;

distilling said volatile phase in aClimsi | | ation apparatus to yield a
purified acetic acid product and a first overhead conprising nethyl

i odi de and acet al dehyde; condenS|ng at |l east a portion of said first
over head; nmeAdUiPieryior Adnans peclic a¢1d somprisphthe S€8YOF i r st over head; and

adj usting at rd.gast memsnd@rmﬁ%&b&pmornehdg% %”F%E&fonarﬁécﬁ&haéo iy gw&e

distillation of said volatile phase in response to sai sur

densi t ymsthyh iehids emtl raethplnacstate il dteeprresdnee of raofroup VIII meal cErnylation
pr oce5508£1 gl aim1, wherein the purified acetic acid product contains
| ess than dbout 400 parts per mllion by weight of propionic acid.

3. The procespantinglied productwioérseidnrebétionplikd biwihtAc giddactaphade RbMPHSHg
contains |ess, th n abouk g %@parts per mllion by weight of propionic
acid. acetic acld, anfigdessvg fclaim 1, wherein said at |east one

process cont Hi@!ﬂllﬁé"sﬁm%ﬁlé Iﬁma§eeine& bRf o8 Mph 8 i %@lcpepﬂlﬁjiﬁetd' J&gué)ém@
rate of heati ng said distillation apparatus, a conposition
B

feed or progdf¢timd pdiry OE@h@ﬁﬂmOmnSlagmedl}éuqdldfmnd@net@lpﬁa'lde:t us, a refl ux
ratio in sai Qon(akﬁsﬂrga{t%a'st%n@?@(?nﬁ%l nalﬁtsﬂm LG u&m pressure in said

distillation appar 'Ong “t hereof . 5. The
process of cheasuridg thetiengiyrof saitl dostleasdd firktngetiea]y adnpri ses at | east
two successive dist |f | ati ons, said process further ¢

step of suppPYPgeat leps QaE PRCES ContEH Parameter é%sloﬂlﬁi‘}%“fl&‘d @ﬁtéuag‘f’n ghad
di still bla@RHhaR iRrdsprlst¥o Sid Bedbuicd RAGENLE Bhicefifhtthn calculated therefrom.

2. The process of claim 1, wherein the purified acetic acid product contains less

than about 400 parts per million by weight of propionic acid.

3. The process of claim 2, wherein the purified acetic acid product contains less

than about 250 parts per million by weight of propionic acid.

4. The process of claim 1, wherein said at least one process control parameter is
selected from the group consisting of a rate of heating said distillation apparatus, a
composition of the feed or reflux to a column in said distillation apparatus, a reflux ratio in
said distillation apparatus, a column pressure in said distillation apparatus, and combinations

thereof.

5. The process of claim 1, wherein said distilling step comprises at least two
successive distillations, said process further comprising the step of supplying at least a

portion of a residuum from one of said distillations as a reflux stream in another of said



20 distillations, wherein the proportion of said residuum supplied as
reflux is adjusted in response to said neasured density or a
concentration calculated therefrom 6. The process of claiml1,
further conprising the step of extracting said condensed first
overhead with water to produce a raf fjfonate conprising nethyl iodide.
7. The process of claim®6, wherein a flowrate of water associ ated
wWth said extraction step is adjusted in response to said neasured
density or_a concentration calculated therefrom 8. The _
pr ocess distilletioai.nwherefny the herepertiap raf ssaity resideinmg saplipd as treBwp oy efjostedfin
said raff] . e rhe tr i d wth said
distill g{SF"g}?\SE g%%gé&r ae%é%e%\ﬁ%%ér}{ i"%%ﬁgceg{r}aati‘{‘ﬁ %%mo%%?%%aﬁéfﬁf finate that
is mxed with the feed or overhead streamis adjusted in response to
sai d nmeasur eg den:ﬁ'let LN %2%%” rati on ccaI %ul at ¢ d ttheroifer oM. o caid
9. A process for produting’acetc aci'dConpP & hg fheCepdtiafne sat
react i ngondehdedripbt owkeihBadowitly aaterNRBdde airiffinate eagptisng Medhyliddide.
conprising water, and nmethyl iodide in the presence of a Goup VIII
met al carbonyl ati on cat al yst; perform ng a |iquid-vapor
separation of.. sai the pactssT dEM BMwhéeRr OVoGerate yRRafer RESIAted with said
conprising acetic acld, nethyl iodide, acetal dehyde and water and a
|i qui d [BRERSEON step is adjyséad; ip respense 49 gaid Asavurgshdepsity pr Hcancerifatipn calgated
appar at s dfproduce a purified acetic acid product and at |east a
first overhead conprising acetal dehyde and net hyl i odide;

condensing said first overhead; extracting said first overhead with
wat er to progduce i 0 I S . i:od| .
oxtract: [ OB Bt Blbla i gl BoliBhl, iR 3F A0, BloBTNERE
from t heaffinge pvithan&ed bi ngerbdad saean fassosiated weitth edd] disg it nrappdratng tveh eainl
sai d aqueous  extr.act,; d . adjustin t .| east ,on I ocess,. .
control a#%ﬁlr‘gflé)rf s lgs%%nnﬁfteetaaw tnPfxéch’Vht rtg? ﬁeﬁddﬁrs"tVF‘th%{fftgeﬁmo‘IS aé&is@d n
vapor phapenseho shemexdufdcdehaty @fa BadirhiidrSdal R¥RINBALHbA. r ESPONSE tO
sai d neasured density or a concentration cal culated therefrom

9. A process for producing acetic acid comprising the steps of:

reacting methanol with carbon monoxide in a reaction medium comprising water, and
methyl iodide in the presence of a Group VIII metal carbonylation catalyst;

performing a liquid-vapor separation of said reaction medium to provide a vapor
phase comprising acetic acid, methyl iodide, acetaldehyde and water and a liquid phase;

distilling said vapor phase in a distillation apparatus to produce a purified acetic acid
product and at least a first overhead comprising acetaldehyde and methyl iodide;

condensing said first overhead; extracting said first overhead with water to produce a
raffinate comprising methyl iodide and an aqueous extract;

measuring the density of at least one stream selected from the group consisting of said
first overhead, said raffinate and said aqueous extract; and

adjusting at least one process control parameter associated with either the distillation
of said vapor phase or the extraction of said first overhead in response to said measured

density or a concentration calculated therefrom.



21 10. The process of claim9, wherein said at |east one
process control paraneter is selected fromthe group consisting of a
rate of heating said distillation apparatus, a conposition of a feed
or reflux stream associated with a colum in said distillation
apparatus, a reflux ratio in said disfillation apparatus, a pressure
in said distillation apparatus, a water feed rate to said extraction
step, and conbi nati ons thereof 11. The process of claim§9,
further conprising nmaintaining the concentration of propionic acid in
sai d acetic Htid Prooess perlaip Soshsreinceaidshleast gemrosers sasfrobpariestght .
12. The;p, S 1m-11. f r LSk B Tl

concent Fas ool Bn e onshiid UFa TR AOKRE SR A E BobRus, o
about 2&@npaition per feed lor gnflipy sinering ssociated with a column in said distillation

apparatus, a reflux ratio in said distillation apparatus, a pressure in said distillation

apparatus, a water feed rate to said extraction step, and combinations thereof.

11.  The process of claim 9, further comprising maintaining the concentration of

propionic acid in said acetic acid product below about 400 parts per million by weight.

12.  The process of claim 11, further comprising maintaining the concentration of

propionic acid in said acetic acid product below about 250 parts per million by weight.



