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*166166* S 10 15 20 25 30 35 TITLE METHOD FOR RECOVERING METHYL ACETATE AND
RESIDUAL ACETIC ACID IN THE PRODUCTION OF PURE TEREPHTHALIC ACID BACKGROUND
OF THE INVENTION The present invention relates to a two-stage process for
producing pure terephthalic acid according to a first oxidation stage and a
second purification stage, and, more particularly, to a method for
recovering methyl acetate and residual acetic acid in such two-stage
process. Terephthalic acid is produced on a commercial scale by oxidation
of paraxylene in the presence of a metal bromide catalyst system in acetic
acid solvent. A crude, i.e., impure, terephthalic acid product is isolated
from a slurry in the oxidation stage, usually as a dry crystalline powder.
The crude terephthalic acid in the form of a wet cake is washed as
necessary with acetic acid or water and is then sent to a dryer where any
adherent solvent is removed to form crude terephthalic acid. Water is
produced in a reaction off-gas stream as a significant by-product of the
oxidation reaction. The off-gas stream also includes acetic acid and low
levels of methyl acetate. A preferred means for separating and recovering
the acetic acid from the off-gas stream is through azeotropic distillation
of the off-gas stream condensate using an organic entrainer selected from,
for example) n-butyl acetate, n-propyl acetate and isobutyl acetate. In
such cases where the main feed to the azeotropic distillation process is
derived from the oxidation reaction overheads, the presence of methyl
acetate in the feed stream can adversely affect the amount of water which
can be removed azeotropically because methyl acetate's water azeotrope lies
in the single phase region, i.e. its water azeotrope will have a low water
content. In the second, i.e., purification, stage of the process, crude
terephthalic acid crystals are dissolved '    WO 00/09468 



10 February 2003 PCT/US99I16295 in water at elevated pressure and
temperature and the solution is subjected to hydrogenation in the presence
of a Group VIII noble metal hydrogenation catalyst. The purified acid is
recovered by crystallizing the 5 acid from the hydrogen treated aqueous
solution. A majority of the principal impurities, which are ptoluic acid
derived from the compound 4carboxybenzaldehyde and unidentified color
bodies, along with some other organic components, such as 10 benzoic acid
and residual terephthalic acid, remain dissolved in the aqueous solution.
This remaining aqueous solution is referred to hereinafter as "pure plant
mother liquor", i.e., PPML. More recent commercial two-stage processes,
however, have sought to 15 eliminate the need to recover the crude
terephthalic acid as a dry product with a separate drying step. Instead,
the terephthalic acid crystals can be separated from the slurry formed in
the oxidation stage by depositing the slurry on a moving band of filter 20
material to form a wet cake and then washing the wet cake with water or
other solvent according to a predetermined series of washing steps. The
resulting wet cake can then be dissolved in water for purification without
the need for a separate drying 25 step. For improved economy, it is
desirable to recover and recycle the resulting pure plant mother liquor.
However, under some process operating conditions, a residual amount of
acetic acid can "slip" 30 through the filtration/solvent exchange process,
i.e., residual amounts retained within the recovered crude acid, and find
its way into the aqueous mother liquor solution. The presence of acetic
acid in the pure plant mother liquor can be problematic.in attempting to 35
recycle it for use elsewhere in the process. Hence, a method is needed to
recover or otherwise account for the presence of a residual amount of
acetic acid in the pure plant mother liquor. 2   WO 00I09468 10 February
2003 PC1'/US99/16295 SUMMARY OF THE INVENTIONThe present invention is a
method for recoveringmethyl acetate and residual acetic acid in a
two-stageprocess for producing pure terephthalic acid. The two-sstage
process is characterized by a first oxidation`stage and a second
purification stage comprising thesteps of(a) reacting paraxylene with air
in the presence ofacetic acid and a catalyst at elevated pressure
and10temperature to produce (1) an impure terephthalic acidwhich includes
residual acetic acid and (2) a reactionoff-gas stream comprising water,
acetic acid and methylacetate;(b) cooling the reaction off-gas stream to
form a first15condensate and azeotropically dehydrating the firstcondensate
in an azeotropic tower in the presence of anorganic entrainer to produce a
bottoms productcomprising acetic acid and a tops product, and coolingthe
tops product to form a second condensate comprising20water and methyl
acetate as components of one phase andorganic entrainer in another phase;
(c) purifying the crude terephthalic acid by dissolvingit in water at
elevated pressure and temperature toform an aqueous solution and contacting
the aqueous25solution with hydrogen in the presence of a catalyst;(d)
adjusting the pressure and temperature of thehydrogenated aqueous solution
whereby pure terephthalicacid crystals precipitate and residual acetic acid
andorganic components remain in solution thereby forming30pure plant mother
liquor. The method of the inventioncomprises:(e) simultaneously introducing
the second condensateand the pure plant mother liquor into a decanter
tothereby form an aqueous phase and an entrainer-rich' 35organic phase
wherein the residual acetic acid and themethyl acetate partition across
both the aqueous phaseand the entrainer-rich organic phase; and 3  



WO 00I09468 10 February 2003 PCTIUS99116295 (f) returning the organic phase
to the azeotropic tower to recover residual acetic acid and distilling the
aqueous phase to recover methyl acetate. In an alternate embodiment of the
invention, the 5 method comprises: (a) separating the second condensate
into an aqueous phase comprising water and residual acetic acid and an
organic phase comprising entrainer; (b) optionally preheating the organic
phase comprising 10 entrainer from step (a) and then simultaneously
introducing the pure plant mother liquor and said organic phase into a
decanter, optionally via a static mixer, to thereby form an aqueous phase
and an entrainer-rich organic phase wherein the residual 15 acetic acid and
the methyl acetate partition across both the aqueous phase and the
entrainer-rich organic phase; and (c) returning the organic phase to the
azeotropic tower to recover residual acetic acid and distilling the 20
aqueous phase to recover methyl acetate. BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic process diagram of one embodiment for carrying out
the method of the invention. 25 Fig. 2 is a schematic process diagram of an
alternate embodiment for carrying out the method of the invention. DETAILED
DESCRIPTION OF THE INVENTION The present invention provides for economic 30
recovery of methyl acetate and residual amounts of acetic acid within a
two-stage process for producing pure terephthalic acid. The first stage of
a typical process involves the production of impure, i.e., crude,
terephthalic acid by liquid phase air (molecular 35 oxygen) oxidation of
paraxylene in an aliphatic carboxylic acid solvent, such as acetic acid,
using a heavy metal and bromine catalyst as described, for example, in
Saffer et al. U.S. Patent 2,833,8l6. The 4  



10 February 2003 WO 00I09468 PCTlUS99/16295 oxidation reaction is
accomplished using a stirredreactor, and the reaction is accompanied by
theproduction of an overhead vapor stream comprising watervapor, acetic
acid and an amount of methyl acetate.5The concentration of the components
comprising thereactor overhead vapor stream can vary over a broadrange, but
typically the vapor stream will comprise inthe range of 69% w/w acetic
acid, 12% w/w water) 1% w/wmethyl acetate with the balance being largely
non-10condensable components, such as nitrogen.The overhead vapor stream is
withdrawn from thereactor and cooled to form a first condensate. Some orall
of this first condensate becomes a feed stream toan azeotropic distillation
tower. AzeotropicISdistillation has proven to be an economical method
forseparating acetic acid from water wherein separation isaccomplished in
the presence of an organic entrainerselected from, for example, n-butyl
acetate, n-propylacetate and isobutyl acetate. Separation results in a20:
atoms product comprising around 95% by wt, aceticacid, which is recycled to
the oxidation reaction, anda tops product comprising water, methyl acetate
andorganic entrainer. The tops product is, in turn,cooled, i.e., condensed,
to form a second condensate25which is separated into an organic phase and
an aqueousphase. The organic phase is returned as reflux to theazeotropic
tower and the aqueous phase is sent fortreatment as an effluent. Methyl
acetate tends toremain in the organic phase and will tend to
interfere30with the separation of acetic acid from water becauseits
azeotrope has a low water content and lies in thesingle phase region. The
present invention, therefore,is directed, in a first part, at recovering
the methylacetate.35The oxidation reaction yields a slurry of
crudeterephthalic acid crystals. The acid crystals can berecovered from the
slurry by any suitable solventexchange means, such as, for example, by
centrifuge(s),5   WO 00/09468 10 February 2003 PCT/US99I16295 rotary drum
filters? or moving belt filters) arranged with re-slurry as appropriate for
effective solvent interchange. Regardless of which method is employed, in
practice, crude terephthalic acid crystals are 5 recovered from the slurry,
usually in the form of a wet cake, which is then washed at least once, but
preferably several times in a series of washing steps, with either pure,
i.e., fresh, water or water which has been recycled from some other part of
the process. The 10 wash water, which now contains a substantial amount of
acetic acid solvent, can be recycled to the oxidation reaction. The
recovered crude acid crystals, which can be either dried or in the form of
a wet cake, are then dissolved in water to form a solution of the impure 15
acid to begin the purification stage of the process. Purification of the
crude acid is accomplished by contacting the solution and hydrogen or a
prehumidified hydrogen-containing gas with a Group VIII Noble metal
catalyst. Because of its low solubility, 20 terephthalic acid requires
either large volumes of water or high temperatures in order to obtain the
desired terephthalic acid solution. In practice, the hydrogenation process
can be conducted at a temperature within the range of from 200C up to the
critical 25 temperature of water, i.e, 374C. Within the preferred
temperature range, solutions of about 10% by wt. to about 35% by wt.
terephthalic acid are used. Most of the impurities in the impure
terephthalic acid are occluded in the acid crystals. By re-dissolving 30
the crude crystals in water, the impurities are then in solution and
subject to catalytic hydrogenation treatment. Pressure conditions for the
hydrogenation process depend upon the manner in which the process is 35
conducted. Since the temperature of the solution is substantially above the
boiling point of water, and since it is desirable to maintain the aqueous
solution in liquid phase, the hydrogenation is carried out in a 



1     WO 00I09468 10 February 2003 PCTIUS99116295 reactor at a pressure
above atmospheric pressure, i.e., typically in the range of from 4000 kPa
up to 20,000kPa. The pressure level is selected to not only'maintain the
aqueous solution of impure terephthalic5acid and hydrogen in liquid phase)
but also to prevent'premature crystallization of the acid due to
minorprocess variations causing vaporization of some of thesolvent. This is
readily accomplished by use of aninert, non-condensable gas such as
nitrogen. By10"inert" gas is meant that gas which is not reactivewith the
terephthalic acid or the hydrogen or solvent.The hydrogenation process can
be practicedusing a suitable hydrogenation reactor arranged forintermittent
introduction of hydrogen into a bed of15catalyst during continuous
introduction of the aqueoussolution of impure terephthalic acid. The amount
ofhydrogen used is an excess of the amount required forreduction of the
dissolved impurities. Although inpractice very little hydrogen is consumed
in the20hydrogenation, i e., purification, process, the amountof hydrogen
used is in the range of from 1 to 7 molesexcess above the stoichiometric
amount required for theprinciple reducible impurities, 4-CBA and
thecharacteristically yellow-colored impurities, while25making allowance
for other impurities of unknownstructure. The nature of the end products of
a11 ofthese impurities is not known but, by optical densitymeasurement of
the terephthalic acid product recoveredafter catalytic hydrogenation
treatment, their absence30or reduced concentration can be noted.
Severehydrogenation should be avoided so that conversion ofterephthalic
acid to such other products ascyclohexane, 1,4-dicarboxylic acid and
p-toluic aciddoes not occur.35The hydrogenation catalyst is preferably
aGroup VIII Noble metal selected from platinum and/orpalladium supported on
adsorbent, high surface areacharcoal. Reference may be made to any of the
standard 7   WO 00/09468 10 February 2003 PCT/US99116295 texts on
hydrogenation or catalysts for materials which are catalytically effective
under aqueous phase hydrogenation conditions. The hydrogen treated aqueous
solution can be S filtered to remove any suspended Solids, such as catalyst
support fines and extraneous materials of about 5 microns and larger in
size. The purified acid is then recovered from the filtered solution
conveniently and preferably via crystallization, or via 10 a series of
crystallization steps in which the aqueous solution is cooled by releasing
the pressure, which, in turn, vaporizes water and dissolved inert gas from
the solution, and thereby causes pure terephthalic acid crystals to
precipitate leaving pure plant mother 



IS liquor as the fluid medium. Following a predetermined number of
crystallization steps, the slurry of pure terephthalic acid crystals is fed
to a centrifuge, rotating drum filter or other suitable means for
separating the pure acid crystals as a wet cake for 20 further processing
from the pure plant mother liquor. The pure plant mother liquor, which
contains a residual amount of acetic acid along with some useful organic
components as well as some dissolved impure terethphalic acid, is recycled
for further use in the 25 process. The present invention, in a second part,
is directed to recovering this residual acetic acid from the pure plant
mother liquor. The invention in its fundamental embodiment comprises
simultaneously introducing the second 30 condensate from azeotropic
distillation and the pure plant mother liquor which remains from the
purification stage into a decanter coupled with sufficient mixing to
thereby form an augmented aqueous phase and an organic phase across which
the residual acetic.acid, useful 35 organic components and methyl acetate
partition. The organic phase is then returned as reflux to the azeotropic
tower wherein the residual acetic acid can be recovered and returned to the
oxidation reaction, B   10 February 2003 WO 00I09468 PCTNS99/16295 and the
augmented aqueous phase is distilled to recover methyl acetate. In
practice, satisfactory results are achieved when the second condensate from
azeotropic ' distillation and the pure plant mother liquor are 5 introduced
into the decanter as a mixture. Satisfactory mixing is achieved by first
passing the streams simultaneously through an in-line static mixer. A
static mixer produces a controlled degree of mixing without creating an
emulsion, although other mixing 10 devices may also be used. A mixture of
this type provides good extraction and sustainable downstream phase
separation in the decanter. According to an alternate and preferred
embodiment of the invention, the second condensate 15 (which results from
condensing the tops product from 



the azeotropic tower) is separated into an organic phase comprising
entrainer and an aqueous phase comprising water and methyl acetate. The
aqueous phase is distilled to recover methyl acetate while the 20 organic
phase is preheated and then mixed with the pure plant mother liquor, and
the resulting mixture is introduced into a second extraction decanter to
thereby form an augmented aqueous phase and an organic phase across which
the residual acetic acid, useful organic 25 components and methyl acetate
partition. The organic phase is then returned as reflux to the azeotropic
tower wherein the residual acetic acid can be recovered and returned to the
oxidation reaction) and the augmented aqueous phase is distilled to recover
methyl 30 acetate. In practice and as described above in connection with
the fundamental embodiment of the invention, satisfactory results are
achieved when the preheated organic phase from the first decanter and the
pure plant mother liquor are introduced into the second 35 extraction
decanter as a mixture of the type which results from first passing the
streams simultaneously through an in-line static mixer. A static mixer
produces a controlled degree of mixing without creating 9   10 February
2003 WO 00I09468 PCT/US99116295 an emulsion. A mixture of this type
provides good extraction and sustainable downstream phase separation in the
second extraction decanter. The organic phase from the first decanter is
preheated to a temperature 5 at, but usually above,the temperature of the
incoming pure plant mother liquor, typically around 100C, to avoid the
possibility of precipitating solids when the two streams are mixed and
introduced into the second extraction decanter. The temperature of the pure
plant 10 mother liquor is not critical and can vary over a broad range.
Turning now to the drawings, Fig 1 is a simplified schematic flow diagram
of one embodiment of the invention. It is to be understood that this 15
embodiment is for the purpose of illustration and is not to be regarded as
a limitation of the scope of the invention. 



Referring to Fig. 1, pure terephthalic acid is produced commercially
according to a two-stage process 20 defined as comprising an oxidation
stage 26 and a purification stage 12. Crude terephthalic acid is produced
within oxidation stage 26 by air (molecular oxygen) oxidation of paraxylene
in an acetic acid solvent using a metal bromide or other suitable 25
catalyst system. The oxidation reaction generates a reactor overhead vapor
stream which comprises water vapor, acetic acid, paraxylene, other minor
components and an amount of methyl acetate which can range from 0.01s by
wt. up to 5% by wt. Typically, the vapor . 30 stream will contain in the
range of 69o w/w acetic acid, 12% w/w water and around 1% w/w methyl
acetate, although these concentrations can vary over a broad range. Such
variations will not materially affect the method of the invention. The
vapor stream is withdrawn 35 from the reactor, condensed and fed as.a first
condensate via line 1 to azeotropic distillation tower 14. Alternatively, a
portion of the first condensate may be recycled to the oxidation reaction,
in which 10   10 February 2003 wo ooio9a6s PCTIUS99/16295 case the other
portion is fed via line 1 as shown to azeotropic distillation tower 14.
Other water-rich feed streams, shown diagramatically as stream 2, can also
be fed to azeotrapic tower 14. 5 Crude terephthalic acid is recovered from
oxidation stage 26 as a slurry which is then fed to a solvent exchange unit
16 via line 3. Solvent exchange unit 16 can be a centrifuge, a rotary drum
filter or a moving belt filter, but typically solvent exchange will 10
comprise a series of such units with a predetermined number of washing and
re-slurry steps. In either case, the crude slurry is deposited as a wet
cake onto a filter medium, and the medium moves the wet cake through
sequential washing zones for washing with fresh 15 water, recycled water or
other suitable washing liquid 



introduced via line 5. Spent wash water, which now contains a substantial
amount of acetic acid solvent, can be returned to oxidation stage 26, as
shown, via line 4. 20 According to the embodiment shown ii. Fig. 1,
water-washed crude terephthalic acid exits solvent exchange unit 16 as a
wet cake via line 6 and passes to re-slurry tank 18. Alternatively, crude
terephthalic acid can be supplied independently in dry form from 25
storage. The crude terephthalic acid is re-slurried in water in re-slurry
tank 18 and fed to purification stage 12 via line 7. The crude terephthalic
acid dissolves in the aqueous solution when heated, and then impurities are
selectively hydrogenated. 30 Azeotropic distillation is carried out in a
suitable tower or column 14 in the presence of an organic entrainer, such
as, for example, isopropyl acetate, n-butyl acetate and n-propyl acetate,
which can form a low boiling two liquid phase azeotrope with 35 water. The
tops or overhead vapor product passes via line 8 to condenser 20, and a
second condensate is recovered and fed via line 9 to decanter 22. 11   WO
00/09468 10 February 2003 PCT/US99/16295 As described in greater detail
above) pure terephthalic acid crystals are recovered via line 10 from
purification stage 12 following catalytic hydrogenation of the solution of
crude terephthalic 5 acid at elevated pressure and temperature. After the
pure terephthalic acid crystals are recovered leaving behind the pure plant
mother liquor, the mother liquor, now at reduced pressure and a temperature
in the range of 100C, is fed via lire 11 to decanter 22. 10 Simultaneously
mixing the pure plant mother liquor from the purification stage with the
second condensate (line 9) from condenser 20 and introducing the mixture
into decanter 22 results in augmenting the aqueous phase within the
decanter and thereby extracting a larger 15 portion of methyl acetate into
the aqueous phase which is then fed via line 13 to organic distillation
column 24. Residual acetic acid, which is present in the pure plant mother
liquor, is simultaneously extracted in part in decanter 22 into the organic
phase along with 20 entrainer and acid precursors, and those components are
returned to azeotropic tower 14 via line 15 as organic reflux. The bottoms
product from azeotropic tower 14, shown as line 17, is around 95% by wt.
acetic acid which can be returned to oxidation stage 26. 25 The aqueous
phase from decanter 22 is fed via line I3 to organic distillation column 24
to remove volatile organic components and methyl acetate. Methyl acetate
exits organic distillation column 24 as an overhead liquid or vapor stream,
while water exits the 30 base of the column via line 21. Intermediate
organic components, such as residual entrainer, can be recycled to decanter
22 via line 23. Most notably, the water produced as a bottoms product via
line 21 from the organic distillation column 24 can be combined with 



35 other waste water streams for effluent.treatment or it can be recycled
as appropriate for use in either solvent exchange via line 5, crude acid
re-slurry via line 25 or for other uses. 12   - 10 February 2003 WO 00b9468
PCTIUS99Il G295 Referring now to Fig. 2) there is shown an alternate and
preferred embodiment for carrying out the method of the invention according
to which the second condensate (which results from condensing the tops 5
product from the azeotropic tower) passes from ' condenser 20 via
line-9-and is fed to decanter 22 where the second condensate is separated
into an organic phase comprising entrainer and an aqueous phase comprising
water and methyl acetate. The aqueous phase 10 is fed via line 13 to
organic distillation column 24. The organic phase comprising entrainer is
passed via line 15A to extraction preheater 20A and then via line 15B to an
in-sine static mixer 27. The organic phase comprising entrainer (line 15B)
and pure plant mother 15 liquor (line 11) are fed simultaneously to a
second extraction decanter 22A via static mixer 27, i.e., the incoming
streams are introduced into extraction decanter 22A as a mixture without
creating an emulsion Which thereby provides a high level of extraction with
20 sustainable downstream phase separation. The mixture forms an augmented
aqueous phase and an organic phase across which residual acetic acid,
useful organic components and methyl acetate partition. The organic phase
is then returned via line 15C as reflux to the 25 azeotropic tower wherein
residual acetic acid can be recovered as a bottoms product and returned to
oxidation stage 26 and the augmented aqueous phase is fed via line 13A to
organic distillation column 24. A portion of the water produced as a
bottoms product from 30 the organic distillation column 24 can be recycled
to purification stage 12 via line 21A as shown. 



13   10 February 2003 WO 00I09468 PCT/US99/16295 WSAT IS CLAIMED IS 1. A
method for recovering methyl acetate and residual acetic acid in a
two-stage process for 5 producing pure terephthalic acid according to a
first oxidation stage and a second purification stage comprising: (a)
reacting paraxylene with air in the presence of acetic acid and a catalyst
at elevated pressure and 10 temperature to produce (1) an impure
terephthalic acid which includes residual acetic acid and (2) a reaction
off-gas stream comprising water, acetic acid and methyl acetate; (b)
cooling the reaction off-gas stream to form a first 15 condensate and
azeotropically dehydrating the first condensate in an azeotropic tower in
the presence of an organic entrainer to produce a bottoms product
comprising acetic acid and a tops product and cooling the tops product to
form a second condensate comprising 20 water, methyl acetate and organic
entrainer; (c) purifying the crude terephthalic acid by dissolving it in
water at elevated pressure and temperature to form an aqueous solution and
contacting the aqueous solution with hydrogen in the presence of a
catalyst; 25 (d) adjusting the pressure and temperature of the hydrogenated
aqueous solution whereby pure terephthalic acid crystals precipitate and
residual acetic acid and organic components remain in solution to form pure
plant mother liquor; wherein the method comprises: 30 (e) simultaneously
introducing the second condensate and the pure plant mother liquor into a
decanter to form an aqueous phase and an organic phase across which
residual acetic acid, organic components and methyl acetate partition; and
35 (f) returning the organic phase to the azeotropic tower to recover
residual acetic acid and distilling the aqueous phase to recover methyl
acetate. 14  
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which simultaneouslyintroducing the second condensate and the pure
plantmother liquor into said decanter comprises passing thesecond
condensate and the pure plant mother liquorSconcurrently through a static
mixer first and thenintroducing the mixture into the decanter.3. A method
for recovering methyl acetate andresidual acetic acid in a two-stage
process for _producing pure terephthalic acid according to a
first10oxidation stage and a second purification stagecomprising:(a)
reacting paraxylene with air in the presence ofacetic acid and a catalyst
at elevated pressure andtemperature to produce (1) an impure terephthalic
acid15which includes residual acetic acid and (2) a reactionoff-gas stream
comprising water, acetic acid and methylacetate;(b) cooling the reaction
off-gas stream to form a firstcondensate and azeotropically dehydrating the
first20condensate in an azeotropic tower in the presence of anorganic
entrainer to produce a bottoms productcomprising acetic acid and a tops
product and coolingthe tops product to form a second condensate
comprisingwater, methyl acetate and organic entrainer;25(c) purifying the
crude terephthalic acid by dissolvingit in water at elevated pressure and
temperature toform an aqueous solution and contacting the aqueoussolution
with hydrogen in the presence of a catalyst;(d) adjusting the pressure and
temperature of the30hydrogenated aqueous solution whereby pure
terephthalicacid crystals precipitate and residual acetic acid andorganic
components remain in solution to form pureplant mother liquor; wherein the
method comprises:(e) separating the second condensate into an
aqueous35phase comprising water and acetic acid and an organicphase
comprising entrainer;(f) simultaneously introducing the organic phase
andthe pure plant mother liquor into a decanter to form an 15   WO 00/09468
10 February 2003 PCT/US99/16295 aqueous phase and an entrainer-rich organic
phase across which acetic acid, organic components and methyl acetate
partition; and (g) returning the organic phase to the azeotropic tower S to
recover residual acetic acid and distilling the aqueous phases from step
(e) and step (f) to recover methyl acetate. 4. The method of Claim 3 which
further comprises mixing the organic phase from step (e) and the pure 10
plant mother liquor first and then introducing the resulting mixture into a
decanter according to step (f ) .  16
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