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This disclosure relates to integrated processes and systens for producing
acetic acid and vinyl acetate nononmers. BACKGROUND | NFORVATI ON 10 An
i nportant process for the production of acetic acid is the carbonyl ation of
an al kyl alcohol, especially nethanol, and reactive derivatives thereof,
wi th carbon nonoxide in a liquid reaction medium Such carbonyl ation
reactions awexgenersad |y carried out in the presence ofpc@ushigdlyst: € 9., a
Goup VIII netal catalyst such as rhodiymand iridium a ﬁal ogen contai ni ng
catal yst pronoter, e.g., nethyl iodide, 'and water. U S. Patent No. 3,769, 329
di scl oses the use of 15 a rhodj i on catal yst dissolved, or
ot herwi se dispersed, in a |iqu%‘%";%’[§§§f‘?“é§6w&f’nt or supported on an inert
solid, along wth a hal ogen-contai ning catal yst pronoter as exenplified by
met hyl iodid | A B CUED I ARG N | Wt ns,
particul arl ygg‘ﬁbﬁgg@}lﬁ%gfp%?%ﬁcng Gr%p VIOII n%?gfg?ﬂﬁngy e use%‘%set he
production of acetic acid through the carbonyl ation of nethanol. Generally,
t he car bony HELDOF €AEDISCLOSURIONduct ed with 20 the catal yst being di"ssol ved
ina liquid reaction nmedi umthrough i ch carbon nonoxi de gas.is,
conti nuously bub{q"ég‘?"l‘iﬁ"ﬁr@%tt‘éme t,e%@eésféa'lﬂ’is%‘?“@sf%té’r‘idﬂ%ﬁg Relfoeridmd be
added t o t hevinyeaetateabnomérXt ure to exert a beneficial effect upon the
reaction rate, and water concentrations between about 14 wt. %to about 15
w. %are typically used. This is sonetines referred to as the "high water"”
car bonyl at i BAGKEBROIAND DFORMATION nati ve to the "high water" carbonyl ation
process ks the "l %@Exﬁ‘ . i . i in U S
batent 51001, 259" (g, ?°§%f{°§@g%‘%%%%fbf éﬁgpﬁﬁfmﬁgﬁéﬂﬁmgﬁﬁ‘%& Vat er
concent r at i ceoheJeaspagiatiymethanolygnd seqctiye desiyatiyes herpd awith carpongaenexide inardigaidy | at i on
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medium or supported on an inert solid, along with a halogen-containing catalyst promoter as

exemplified by methyl iodide. However, it is understood that various catalyst systems,
particularly those incorporating Group VIII metals, may be used for the production of acetic acid
through the carbonylation of methanol. Generally, the carbonylation reaction is conducted with

20  the catalyst being dissolved in a liquid reaction medium through which carbon monoxide gas is
continuously bubbled. U.S. Patent 3,769,329 discloses that water may be added to the reaction
mixture to exert a beneficial effect upon the reaction rate, and water concentrations between
about 14 wt. % to about 15 wt. % are typically used. This is sometimes referred to as the “high
water”’ carbonylation process.

25 An alternative to the “high water” carbonylation process is the “low water” carbonylation
process, as described in U.S. Patent 5,001,259, U.S. Patent 5,026,908, and U.S. Patent
5,144,068. Water concentrations below 14 wt. % can be used in the “low water” carbonylation
process. Employing a low water concentration simplifies downstream processing of the desired
carboxylic acid to its glacial form. The more water there is in a reaction stream, the greater the

30 operating costs to remove water from the product acetic acid and the greater the capital
investment in product recovery and purification equipment. The efficiencies achieved when
operating at very low water concentrations makes it attractive to operate at the lowest water

concentration possible. However, when reducing the reactor water to minimize operating and



operating at very |low water concentrations makes it attractive to operate at
the | owest water concentration possible. However, when reducing the reactor
water to mnimze operating and WO 2005/ 092829 PCT/ US2005/ 005997 2 fi xed
costs, it is nore difficult to maintain acceptably high rates of acetic acid
production with good catalyst stability since the rate of the reaction
decreases as the reactor water is decreased as explained in U S Patent
5,026,908. O her nethods of producing acetic acid incl ude the catalytic

oxi dati on oWvoehéywbsme. 5 Nunerous nethods are known f g }U?f"gﬁ‘ﬁ’%ﬁ%yti C

oxi dation of ethylene to acetic acid. See, for exarrpl e, ents
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i ntegrated process
In other words, vinyl acetate is frequently produced from ethylene wherein a first process

involves reacting the ethylene to form acetic acid, followed by a second process of reacting a

20  mixture of the acetic acid and ethylene to produce vinyl acetate.

However, some processes are known to integrate production of the two products in
various degrees. For example. U.S. Patent 6,180,821 describes the production of acetic acid
and/or vinyl acetate from ethylenk, or ethane, using a first reaction zone with a catalyst active for
the oxidation of ethylene to acetic acid and/or active for the oxidation of ethane to acetic acid,

25  ethylene and carbon monoxide, and a second reaction zone containing a catalyst active for the
production of vinyl acetate. The Patent indicates that an advantage of the integrated process is
the heat of the first reaction zone product reduces the need to heat the feed to the second reaction
zone. U.S. Patent 4,188,490 relates to a catalytic oxidation process for the production of
mixtures of acetic acid and vinyl acetate comprising the step of contacting a feed mixture

30 containing ethylene, oxygen and water, as steam, with a catalyst composition to provide a
mixture of acetic acid and vinyl acetate. The catalyst system comprises a palladium metal on a
zinc oxide support treated in the presence of a sulfur modifier. The method requires the

subsequent step of fractional distillation to separate the acetic acid from the vinyl acetate.



the heat of the first reaction zone product reduces the need to heat the
feed to the second réaction zone. U S. Patent 4,188,490 relates to a

catal ytic oxidation process for the production of mxtures of acetic acid
and vinyl acetate conprising the step of contacting a feed m xture 30

cont ai ni ng et hyl ene, oxygen and water, as steam wth a catal yst conposition
to provide a mxture of acetic acid and vinyl acetate. The catal yst system
conprises a palladiumnetal on a zinc oxide support treated in the presence
of a sul f urworebsfob8fs. The nmethod requires the subseqyeplsHibssef fractional
distillation to separate the acetic acig fromthe vinyl acetate.
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di scl ose additi opal pj he.. ' f ,acetic acid
and vinyl acetat {e}%ﬁﬁh&;@l[&)ggs .I(E’%‘W%&ﬁ%%%fug%&&%%%@%ﬁgﬁ%ﬂh&I osure
rel ates to inndagoaoberelinasidankryl gestdtesyst ens for produci ng acetic acid and
vinyl acetate wherein a portion of the heat produced during the production
of acetic acid is rovided or transferred to the vinyl acetate production

and/ or pur i EREF RIS CRIBTIUSOE THERISCEASYRE f acilitate production and/ or

purificaty on of fiiedivdidine reked tAhtBgrREéDFbtGEses Ah /s OREFEIIME aeHS i Tnd
descri bed herein are useful .in conjuncti i of the wvarious known

ion wth an
processes f o™y #EREFISEEARETPY e%{@@fi?cﬁgﬁﬁnﬂthéﬁ’@g‘{?f‘?{wf ittt e, For
exanpl e, t herpidea esismsfermddo thy gihy? AR tatbeB@indtioe and/dd purfication pecdssai ¥y stenitopr ocesses

and System 4o eaatehl 6. agl o oSl adue sl Lhnaual..can Banylat | on

reactions or e ca I'C oxXIi I'0h° 0 an hane.

Furt her, t helesqpbaidesiose wefdl is gonjuestion @ik anyiobhd varonsinpwmprecesssefouthe i N pr ocesses
and syst gyrs Lkt GRacklid Wila an i Hefite! ForRkBHHE B pidYesleERAL) RbhsAELHibda aci d and
ethylene in'the presence of any type_o? active RS_ catal yst. Heat generated
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The heat may be rovided.to the productjon and/or purificatiqon systens at a
variety of IPé%cﬁisF%‘tg SYSHEP ERUIORYReGH ahrefulip aropesies and srtery i WAt ~ t he
systens to vdattaxbistpheluged 6g essiegacativtheid Wad atiytenel@sierprdsade dfanetype araetiva0 appl i ed.
Exenpl arys arrép%emants i nclude transferring the heat of reaction to the
acetic acld Fé&d to pre-heat the feed prior to esterification.
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provided to the production and/or purification systems at a variety of locations, depehding on the

specific configuration of the systems to which the processes and systems described herein are
20 applied. Exemplary arrangements include transferring the heat of reaction to the acetic acid feed
to pre-heat the feed prior to esterification. Alternatively, the heat may be transferred to various
components in the vinyl acetate purification section such as a vinyl acetate azeotrope column
feed, and reboil streams for vinyl acetate light ends and finishing columns. Alternatively, the
processes and systems described herein may be used to allocate portions of the heat transferred
25 among more than one of the locations within the vinyl acetate production process.
The process and systems described herein are useful to provide cost and energy savings

in vinyl acetate production processes.

BRIEF DESCRIPTION OF THE DRAWINGS
30 FIG. 1 is a schematic diagram depicting exemplary embodiments of the processes and

systems described herein.

DETAILED DESCRIPTION



feed, and reboil streans for vinyl acetate |ight ends and finishing colums.
Alternatively, the processes and systens described herein may be used to

al l ocate portions of the heat transferred 25 anong nore than one of the

| ocations within the vinyl acetate production process. The process and
systens described herein are useful to provide cost and energy savings in
vi nyl acetate production processes. BRI EF DESCRI PTI ON OF THE DRAW NGS 30
FIG | is a schematic diagram depicting exenplary enbodi nents of the
processes awo 20xsisens descri bed herein.' DETAI LED DESERiuESbbSddsovO

2005/ 092829 PCT/ US2005/ 005997 4 The prqcess and systens described herein
provide integrated systens for the production of acetic acid and vinyl
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by way Qb ap&adnlhkhadk bBactiGAfehdrtin b bO@IE df beeliSackif@isphR@hetddat t he
acetic acid may be produced 15 through other reaction nechanisns such as the
oxi dati on of logp#the eseeY RARIPSE et hane. Referring to FIG 1, continuous
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FIG. 1, continuous streams of an alky! alcohol and/or reactive derivatives thereof and carbon
monoxide are fed through lines 1 and 2 respectively into a stirred reactor 3, or other suitable
reactor, containing a reaction liquid comprising an acetic acid solution of a rhodium-based
catalyst system, a halogen promoter, a copromoter/stabilizer, water, unreacted akyl alcohol
20  and/or reactive derivatives thereof and carbon monoxide, and impurities such as acetaldehyde
and other PRC’s, and higher alkyl iodides. The reactor 3 is maintained at conventional
temperatures and pressures used in the production of acetic acid. Gases formed in the reactor 3
are withdrawn through line 4 and are sent to vent recovery for the separation of components
suitable for recycle to the reactor. Reaction liquid is continuously withdrawn from reactor 3
25  through line 5 and is fed to flasher 6 where a reduction of pressure causes a portion of the acetic
acid and most of the lower boiling compounds to be flashed off as vapor leaving a condensate of
the heavier components of the catalyst system.
The flashing process provides partial cooling for the reaction and separates crude acetic
acid product from the catalyst. In the embodiment depicted, the cooled flasher condensate is
30 directed through recycle line 7 to reactor 3 while the vapors from flasher 6 are fed through line 8
to light ends or “splitter” column 9 where most of the lower boiling components including
methyl iodide, methyl acetate, and acetaldehyde, and a portion of the water are removed

overhead. Column 9 is maintained at conventional temperatures and pressures known for the



20 and/or reactive derivatives thereof and carbon nonoxide, and inpurities
such as acetal dehyde and other PRC s, and hi gher al kyl iodides. The reactor
3 is naintained at conventional tenperatures and pressures used in the
production of acetic acid. Gases forned in the reactor 3 are w thdrawn
through line 4 and are sent to vent recovery for the separation of
conponents suitable for recycle to the reactor. Reaction liquid is
continuously withdrawmn fromreactor 3 25 through line 5 and is fed to

fl asher 6 wwereosassesducti on of pressure causes a port ipgnusdoddasonceti c acid
and nost of the |ower boiling conpoundssto be flashed off as vapor |eaving a
condensate of the heavier conponents of the catal yst system The flashing
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reactor 3 and to productively utilize this heat energy in conjunction with a system for the

production and purification vinyl acetate. The details of an exemplary pump-around condensate
20  loop in accordance with this disclosure will be described hereinafter. However, in order to put
the use of the pump-around condensate lo!op in clearer context, the remainder of an exemplary
acetic acid purification system and an exemplary vinyl acetate production and purification
system will first be described with reference to FIG. 1.
A crude aqueous acetic acid liquid is withdrawn from light ends column 9 through line
25 10 and sent to the acetic acid recovery system 14, the details of which are not shown. A bottoms
fraction comprising some acetic acid and higher boiling components is withdrawn from light
ends column 9 through line 11 and recycled to the reaction section. The overhead vapor stream
from the light ends column is condensed and fed through line 12 for further processing in
accordance with a variety of known additional processing steps, and then a portion of this stream
30 containing methyl iodide, methyl acetate, and some acetic acid is recycled to the reactor or
purification section. '
Recovered acetic acid 16 is then directed to a vinyl acetate production unit including a

reactor 32. The acetic acid steam 16 combines with acetic acid recycle stream 20 forming an
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15 excess heat energy |iberated during production of acetic acid. Wth
reference to no. 1, in one enbodinent in accordance with the processes and
systens descri bed herein, a punp-around steam condensate |oop is used to
absorb at |east a portion of the heat of reaction generated in reactor 3
and to productively utilize this heat energy in conjunction with a system
for the production and purification vinyl acetate. The details of an
exenpl ary punp-around condensate 20 | oop in accordance with this disclosure
wi || be deswoidoehotsey ei nafter. However, in order to pgkrukiiesdshsof the
punp- around condensate | oop in clearer ntext, the remainder of an
exenplary acetic acid purification systemand an exenplary vinyl acetate
production a I th reference
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Purge stream 46 is renoved. Purified carbon di oxi de stream 52 and
is separated from vinyl acetate from the vinyl acetate in overhead stream 58 in a decanter 62 and

a vinyl acetate product stream 64 is removed from decanter 62. The vinyl acetate product
20  stream 64 is then directed to a light ends column 66 for further purification of the vinyl acetate
product. The column 66 may be maintained at conventional temperatures and pressures. The
light ends are removed in from the overhead of the light ends column in stream 68 and the vinyl
+  acetate product is removed from the base of the light ends column 66 as stream 70. In the
-embodiment depicted, a reboiler 72 is provided in conjunction with light ends column 66. The
25 reboiler 72 may be maintained at conventional temperatures and pressures.

In a final purification step, the vinyl acetate product stream 70 is directed to a finishing
column 74 for removal of additional light ends in stream 76 and production of a purified vinyl
acetate product stream 78. In the embodiment depicted, a reboiler 80 is provided in conjunction
with finishing column 74. The reboiler 80 may be maintained at conventional temperatures and

30 pressures.
As mentioned above, an exemplary pump-around condensate loop provided for the
. purpose of removing and productively using a portion of the heat of reaction from the

production of acetic acid is depicted in FIG. 1. The reactor pump-around condensate loop may



10 carbon di oxi de-free ethyl ene effluent stream 54 energe from carbon

di oxi de renoving unit 50. Purified carbon dioxide stream52 is renoved.
Carbon di oxide free ethylene rich effluent stream 54 is added to stream 42
form ng recycle stream 28. The vinyl acetate nononmer and acetic acid stream
40 is directed to a purification unit. Wthin the purification unit, stream
40 is fed to an azeotrope distillation colum 56 where vinyl 15 acetate and
water is renoved as an azeotrope overhead stream 58 and acetic acid and
heavy orgamwo 2@grpemducts are renoved as a bottom streeanusosfoodsm col utm 56.
The columm 56 may be maintained at conventional tenperatures and pressures.
The water in the overhead stream58 is separated fromvinyl acetate from
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for renoval of additional |ight ends in stream 76 and production of a
purified vi nWO' acetate product stream 78. In the enbodi nent depicted, a
reboil er 180 i s pripwdcei@shc witlc aRjemb@lithentiof thaipkddesids AhdSdpbtéras destkibdderéth. thel he
reboil er 80 be i Nt ai ned. at . convent..onal t eratures an 30

ressur es. - b gt SR 0EdoR b FORE R B bR SRS Bl 1 00p
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by the flgw ghedalaly i@afbtah FERIUtI on stream 3A first through heat
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eat . ST | |
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tenmperature ggeta%t.) %‘l gne]i/;rcl)aglor? otI tl'(l)ls eamq)%%ner:xlt,qg&eg is transferred from the steam condensate

from low pressure flash vessel 100 as depicted in FIG. 1. The heat is transferred from the

20 condensate as depicted by line A to the vinyl acetate azeotrope column feed 40. As noted above,
(  the heat may be removed from the condensate by any means such as a shell and tube heat
exchanger or other standard TEMA designs or any other heat exchange equipment. After
supplying heat to the azeotrope column feed 40, the condensate is returned to atmospheric flash
vessel 101 as stream Al.

25 Alternatively, heat may be transferred from the hot steam condensate in low pressure
steam flash vessel 100 to the reboil 72 of the light ends column 66. Again, the heat may be
removed from the condensate by any means such as a shell and tube heat exchanger or other
heat exchange equipment and transferred to the reboil 72 as depicted by line B in FIG. 1. The
condensate after supplying heat in 72 is returned to atmospheric flash vessel 101 as stream B1.

30 In another embodiment, the heat may be transferred by any suitable means such as heat -
exchange equipment from hot steam condensate from the low pressure steam flash vessel 100 to

the reboil 80 used in conjunction with finishing column 74 as depicted by line C in FIG. 1.



5 and a pressure of about 4.0 kg/cn2 to about 5.3 kg/cnR. Thd | ow pressure
flash vessel 100 nay be used to generate steam as needed at ot her process

| ocations. Generally, only a small percentage of the heat of reaction is
used to produce steamin this manner. For exanple, in one enbodinent, only
about 5% of the heat of the reaction is used to produce steamin flash
vessel 100. 10 In accordance with one enbodi nent of the processes and
systens descri bed herein the heat generated in the production of the acetic
aci d resi di wg 2005001329 condensate stream of |ow pressumperikasivygssel 100 may
be transferred to various locations within the vinyl acetate production and
purification and production systens to facilitate production and
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cooled and directed to heat exchanger 3B via stream 102 at a lower temperature. The lower
temperature allows for a smaller heat exchanger 3B thereby reducing capital costs by significant
amounts especially if heat exchanger 3B if made of zirconium.

20 Atmospheric flash vessel 101 may also be useful for receiving and cooling the
condensate directly from flash vessel 100 under certain circumstances. For example if the vinyl
acetate production unit is not operating, flash vessel 101 may be used to provide additional
cooling of the condensate from flash vessel 100 before directing the condensate to heat
exchanger 3B.

25 Of course, it is understood that atmospheric flash vessel 101 may be eliminated from
certain embodiments in accordance with the processes and systems described herein.
Elimination of atmospheric flash vessel 101 would require more cooling capacity in heat
exchangers 3A and 3B.

It is understood that the system components in the processes and systems depicted in

30 FIG. 1 and otherwise describer herein are exemplary only and that additional, fewer, and/or

different system components may be incorporated in accordance with the processes and systems

described herein. It is also understood that the processes and systems described herein may be



After supplying heat to the reboil 80, the condensate is returned to

at nospheric flash vessel 101 as streamd. In still another enbodi nent, the
heat may be transferred fromthe condensate in flash vessel 100 by any
sui t abl e means such as heat exchange equi pnent to preheat the acetic acid 5
feed 22 as depicted by line Din FIG 1. After supplying heat to the acetic
acid feed, the condensate is returned to atnospheric flash vessel 101 as
stream D . Additionally, as nmentioned above, the heat of reaction fromthe
acetic aci dwpr@gusison nmay be transferred sinultaneopghisb@@oidese t han one

l ocation within the vinyl acetate produgtion and purification systens. For
exanpl e, in one enbodinent, at |east a portion of the heat of the 10 acetic
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t her eby redWﬁ&?&m&ﬁ&'tal costs by significant anounts especially if heat
exchanger 3B | e of zirconium 20 Atnospheric flash vessel 101 may al so
be useful for redédhighthe amsenidovsntiongnd isadvaptaprs bavs Aeee desrribed indptaflyibm f | ash
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t he condensate to heat exchanger 3B. 25 O course, it is understood that

at nospheric flash vessel 101 nmay be elimnated from certain enbodinents in
accordance wth the processes and systens described herein. Elimnation of
at nospheric flash vessel 101 would require nore cooling capacity in heat
exchangers 3A and 3B. It is understood that the system conponents in the
processes and systens depicted in 30 FIG | and otherw se describer herein
are exenplary only and that additional, fewer, and/or



di fferent system conponents may be incorporated in accordance with the
processes and systens described herein. It is also understood that the
processes and systens described herein may be WO 2005/ 092829

PCT/ US2005/ 005997 9 used to integrate systens for the production of

chem cals other than acetic acid and vinyl acetate. The processes and
systens described herein are useful tol%rovide significant energy and cost
savi ngs over conventional processes and systens for producing acetic acid
and vinyl 5 acetate. The processes and systens descri bed herein are useful
for providing energy savings of at |east 285 Kcal per kg of vinyl acetate
produced. All patents and publicati cbkAMMSrred to herein are hereby

i ncorporated by reference in their entireties. Al though the present
invention and its advantages have been described in detail, it 10 should be
under stood that various changes, substitutions, and alterations could be
made Wi thout departing fromthe spirit and scope of the invention as
defined by thelfol | éwiinépgeated mrocessofor theapmomuctiongf deatie geidtand yndcasswte or t he
productiogmggﬂggehk%uggjd and vinyl acetate conprising the steps: (a)
produci ng inta st reaction zone a first product stream conprising acetic
acid, wherein {he apriducingdnd firSt REQUCAHe dSIriGpradu@xatiifcoprisigaté@n, and
wherein at _|east a portion of the heat fromthe production of acetic acid
i s renmpvedcifly whetehetheiacetic agid e prosiwcebneng an cxptheenistreactionr epdmherein Ae heat

ove fetleiacsy cRbHENEAT cHprERSL I |90y
{ranster S &aorRUTAE hall A e bueE B bauk BN TeREYd Rl BB, |

reacti on sdac@ainzoncOM atSRastQf pétioh @8Ske BeddQethbdd Abmt the pré@ickion AFiadetid om t he
first product streamw th an oxygen-containing gas in the presence of a

cat al yst eeidpy Gensésred islecoirat BrsGRIGYSteMi eam conpri sing vinyl acetate
t streamto a

nmonomner; (c) digecpiqglgglleasts% 8r&i QmOf Hpe sqggndcg ogu%o Jeal

pur  fication  S8ct i SNTPEIElT i STABSVieRSOragetcarB FaRUTY yodop o,

portion otohpesed dtydt ledsehdiortidof tH acetic acid from the first product stream with an
oxygen-containing gas in the presence of a catalyst to produce a second product stream
comprising vinyl acetate monomer;

(c) directing at least a portion of the second product stream to a purification
section for purifying vinyl acetate to purify at least a portion of the vinyl acetate in the
second product stream; and

(d)  removing at least a portion of the heat transferred to the heat transfer
system and providing at least a portion of the heat removed from the heat transfer system
to at least one of the acetic acid reaction stream and the purification section for purifying
vinyl acetate, wherein the steam condensate stream comprising the heat from the
production of the acetic acid is transferred into a low pressure flash vessel maintained at a
pressure of about 4.0 kg/cm® to about 5.3 kg/cm?, wherein the first product stream is
produced by carbonylation of an alkyl alcohol with carbon monoxide in a liquid reaction
medium in the first reaction zone, and wherein the heat transfer system comprises a steam
condensate stream, and wherein at least a portion of the heat removed from the
production of acetic acid is transferred to the steam condensate stream which is used to
provide heat removed from the production of acetic acid to at least one of the acetic acid

reaction stream and the purification section for purifying vinyl acetate.



second product stream and (d) renoving at |east a portion of the heat
transferred to the heat transfer systemand providing at |east a portion of
the heat renoved fromthe heat transfer system to at |east one of the
acetic acid reaction streamand the purification section for purifying

vinyl acetate, wherein the steam condensate stream conprising the heat from
the production of the acetic acid is transferred into a | ow pressure fl ash
vessel maintained at a pressure of about 4.0 kg/cnR to about 5.3 kg/cn®,
wherein the first product streamis produced by carbonylation of an al kyl

al cohol with carbon_nonoxide in a liquid reaction mediumin the first
reaction zone,2and WhePEssss 9E Gaim I rabpseiar the yashnyesselpisi memtainest akm
condensat{% L&A £ BiS t‘i"@@fceﬂoglbgﬁt I6%aét a portion of the heat renoved from
the production of acetic acid Is ]tran'sferred to the steam condensate stream
which is used to provide heat renoved fromthe production of acetic acid to
at | east one of the acetic acid reaction streamand the purification
section for pu?ifyi hee Prasgss alElamel, wherginehqst sermeeedofrog g‘ﬁrﬁ@(}u@mér@ n the
flash vessel. .l s ;nR| ine t 0] ut. 160C. 3.
The proc e%%h%fl glglr{glhgﬁss?é,l{]evﬁfé%itﬁe ﬁtgglﬂgg{é%ﬁl\gég 0? £h§ %R:g ﬁ%a%?%g Y %‘:tg Ilngtﬁ %o\%m};iac etic
acid is ticosd seoedpd ¢dumh fie:dstreadn condensat e of the heat transfer systemto
a vinyl acetate azeotrope colum feed stream 4. The process of Caiml,
wherein the heat renoved fromthe production of acetic acid is transferred
fromthe st ean}l.cOnd?ﬂéﬁl{oﬁes%foftdl?m{]?%hér&ﬁqg{ ﬁéat??rﬁ})\?er@ fSmand gl%‘ahéu n34f €am of
a light ends colum in € purification section for purllel ng Vi nyq acet at e.
5. The praeesscidfis hidiferrcl, frovh eliceitearh Bendeasdte LB hest tfanefer biterp i@ wboilon of
acetic acid is transferred fromthe steam condensate of the heat transfer
syst em t osteeamedfai light sndseeohnmg éythe pusSegtionsestinn far pwrifyisg vinglhica@teeol urm in
the purification section for purifying vinyl acetate. 6. The process of
Claim 1, wherein the heat renoved fromthe production of acetic acid is
transferred frem t hehspRREISCATTILIAS & wherbintthe hdi aémbvanBo R the peidesidnoft he
acetic acid reaction stream 7. The process of Claim1, wherein the heat
renoved faSHF apid ipirarpieiredoisomthe geam cendgasate pEthe hapidfansiee dystem e & Kbodt eam

condensat &re%In Hlpeed Iﬂ?%&)nﬁﬂlg@cﬂ Qith> Xsﬁl%@uhg c%hﬁﬁr? O1h | the purification section for

purifying vinyl acetate.

6. The process of Claim 1, wherein the heat removed from the production of
acetic acid is transferred from the steam condensate of the heat transfer system to the

acetic acid reaction stream.

7. The process of Claim 1, wherein the heat removed from the production of
acetic acid is transferred from the steam condensate of the heat transfer system to a reboil
stream of a light ends column in the purification section for purifying vinyl acetate and to
a reboil stream used in conjunction with a finishing column in the purification section for

purifying vinyl acetate.

8. An integrated process for the production of acetic acid and vinyl acetate
comprising the steps:

(a) producing in a first reaction zone a first product stream comprising acetic
acid, wherein the acetic acid is produced using an exothermic reaction, and wherein at

least a portion of the heat from the production of acetic acid is removed from the first



streamof a light ends colum in the purification section for purifying
vinyl acetate and to a reboil streamused in conjunction with a finishing
colum in the purification section for purifying vinyl acetate. 8. An
integrated process for the production of acetic acid and vinyl acetate
conprising the steps: (a) producing in a first reaction zone a first product
stream conprising acetic acid, wherei B the acetic acid is produced using an
exotherm c reaction, and wherein at |east a portion of the heat fromthe
production of acetic acid is renoved fromthe first 12 reaction zone and at
| east a portion of the heat rempved fromthe production of acetic acid is

t ransf er r E8Cion gong Huaat legshdspartion p§ thadheat symevndt Hemi the predugtise ©bweeticeact i on
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acetic acl rom ITst Freamw th an oxygen-containing gas in
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vinyl acetate nononer; (c) directing at | east a portion of the second
product stpmamsed it deast pinortqnopf the asetiopcid dromp e figst Repduchstreage stithtaa t o
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heat transdmprisisysinghacetute poaymei;ng at | east a portion of the heat renoved
fromthe heat transfer system to at |east one of the acetic acid reaction
stream and t he(Qur i firedingc least a iporiioncef theiseqopd mgodugt siyeamy tep puaficslindr ei n
t he heat nsf - rj.se (o) I 10 which
the hoat FranmiRer B S Fa sl Ry T A I B RIS ) EiRe i e st

reacti on s&enéptddueisgieameatd exchange between a hot reactor solution stream
and a steam condensate stream wherein the steam condensate stream
conpri si ng t he(deat Mg Bk least adpetiomaf dhe hepd transteried e deiheat frandeter r ed

intoalo - I i ' 0] .0
ol o 1 o uROTREPE I ERERER Beopd vl A ooy BB Wy B Whelh i
the fl ashtyvggest ohsoMit At&icneil reattich dteameindtthie pudficatioa ytctidnOor parighput
160C. 10. The integrated process of Claim8, wherein heat renmpved fromthe
vinyl acetate, wherein the heat transfer system comprises a pump-around condensate loop
in which the heat from the production of the acetic acid is removed from the first reaction
zone through heat exchange between a hot reactor solution stream and a steam
condensate stream, wherein the steam condensate stream comprising the heat from the

production of the acetic acid is transferred into a low pressure flash vessel maintained at a

pressure of about 4.0 kg/cm? to about 5.3 kg/cm?.

9. The integrated process of Claim 8, wherein the flash vessel is maintained

at a temperature of about 150°C to about 160°C.

10.  The integrated process of Claim 8, wherein heat removed from the
production of acetic acid is transferred from the steam condensate of the heat transfer

system to a vinyl acetate azeotrope column feed stream.

11.  The integrated process of Claim 8, wherein the heat removed from the
production of acetic acid is transferred from the steam condensate of the heat transfer
system to a reboil stream of a light ends column in the purification section for purifying

vinyl acetate.



production of acetic acid is transferred fromthe steam condensate of the
heat transfer systemto a vinyl acetate azeotrope colum feed stream 11.
The integrated process of aim8, wherein the heat renoved fromthe
production of acetic acid is transferred fromthe steam condensate of the
heat transfer systemto a reboil streamof a light ends colum in the
purification section for purifying viH&I acetate. 13 12. The integrated
process of Claim8, wherein the heat renoved fromthe production of acetic
acid is transferred fromthe steam condensate of the heat transfer system
to a reboil streamused in conjunction with a finishing colum in the
purificati on $&cti dhe ﬂlﬁ?grpmd. Hrweﬁ@ ofi(gim f¢ athgrein thesheatempyieds o By
process o idiﬁ‘ & a ‘8{ Nist e RERN P{ee ehih JB@EQ% ('t;t‘){i%%cﬁeh {}ar%fferacet | €
acid is tfans erred st eam con nsa e of ﬁ rans system
to the acsfsietn aca @hbroelamteaxﬁ russd ireedjuribdion With d fihieBihatcothnpt Br®s %)uﬁﬁczfﬂoﬁhl m 8,
wherein the heat removed fromthe production of acetic acid is transferred
fromthe sacHaRfEPNEEHBRYVEYbACHHR heat transfer systemto a reboil stream of
a light ends colum in the purification section for purifying vinyl acetate
and to a reboil streamused in conjunction with a finishing colum in the
purification segti ofhé ategrdteldf procgs \of TGlhind@etwdieein the heat removed from the

production of acetic acid is transferred from the steam condensate of the heat transfer

system to the acetic acid reaction stream.

14.  The integrated process of Claim 8, wherein the heat removed from the
production of acetic acid is transferred from the steam condensate of the heat transfer
system to a reboil stream of a light ends column in the purification section for purifying
vinyl acetate and to a reboil stream used in conjunction with a finishing column in the

purification section for purifying vinyl acetate.





