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WD 2005/ 092829 PCT/ US2005/ 005997 | APPLI CATI ON FOR
PATENT UTI LI ZATI ON OF ACETI C ACI D REACTI ON HEAT IN

WORHERIBROCESS PLANTS 5 FI ELD OF THE DI SCLOSURET/TIS2®5/005997
disclosure relates to integrated processes and systens
for producing acetic acid and vinyl acet ate nononers.

BACKGROUND | NFORIVATI t% ocess for the
production of aceti é"gai\;%i}g he ca ation of an

al kyl al cohol, especially nethanol and reactive
d

rivat | ] (QUH
vE %aﬁig&ﬁ#ﬁﬁﬁﬁ%ﬁg@%%%ﬁ?m@m@%@&%gs PLANTS
generally carried out in the presence of a catalyst,
e.0., a Goup VIIl netal catalyst such as rhodi um and
FIEE&QRTIEEPS‘T’%QE UBEnt ai ni ng “catal yst pronoter,
€. 9. rhidefidsurk kb €10 iRREratéa peIcessbh and syat@ntor |§ﬁ)ducmg acetic acid and
3,769, 329 di scl oses the use of 15 a rhodi um based
mempn@ner&at al yst dissol ved, or otherw se
di spersed, in a liquid reaction mediumor supported
on an inert solid, along with a hal ogen-cont ai ni ng
BACKGROUNPINAORMAI IO enpl i fi ed by methyl i odide.
HOWevAe " mpotttant ro%&lq ?&%ﬁ@@ﬁd&éﬂ% of, L6 OM3 s %eaéa}b%hylatmn of an alkyl
systeée ose 1 ncorporating Goup VIII
aloehell pemlyy Ibethatmedmdi mactmeiemabldeﬁcﬂwr@rff with agrben morgxidg in a liquid

throu h the rbo r
1835;;1%&&%1 a]i) %aég ylah i %a%oorﬁlgg%%@%%ﬂyt ﬁ%r%g oﬂLi!n)fhe ﬂrgﬁnce of a
caalyal ¥ s, alﬁﬁbﬁ]ggVHI ms«al aamjyst such ab ihgdiuch andaddiimna hadetien gpntaining

t hrough whi ch car oxi de g t I
Biabist ]gamotgr &-2-pagt tloc@c? %réf uéagg 3]588 CPlsageélgng t%’gilté%\l;‘i\g d¥closes the use of
ARYdiRe-rskdiedioaylhliéh daedt <ﬂ1§sl®1vem ot btheswiteodigpeesed, ima 11qu1d reaction

beneficial effect upon rea rate, .and
TRRSHEB AT FURPPEHICIFR SR lﬁég% th% ‘W@’ge%c?%m%%uﬁg‘ Rjgmoter as
%ﬁﬁl@ﬁé&w h&hy1Yodi&L HowhbiS it I1§urﬁl6mbbd ﬁﬁsz{rﬁbﬁetatﬂyht LGRS,

" hi wat er" car bon)wﬁtl 0 &) dat% ‘ £ acetic acid
mrtmlariattw@ incerperéng HrQYR Wit esta ¥ S PEATHRT Bf Pb"f‘B%lé’E oA

tgr% % fﬁg cét%\%}yf@c{o%rof nfeffaRANGeAdrhIN the&ﬁfb@ﬁﬁ@t;on&&achon is conducted with
es U S. Patent 5,001,259, U S. Paten

the ORByQ0Osing diseplygddn a figuid mactugl rgg@mulg élgou%\ylg?h carbon monoxide gas is
con{jI guo,[aglg fg)lﬁ&is B! Paint 4,748, 324)/81%6@@13%&& thdy Beh@ded t8'\the reaction

onyl ation  process. Enploying a I'ow water
mmnnetudxattla@nnezfxcmpbﬂfefct ondlsieadtion e BRO RS MgeTdRtipHdetveen

esjred car I I L
z%altlt A B1Q aB%ﬁ% Ykig ‘f%%ac ﬂglg%fyéﬁ?(g gr}ln% 1?%(35%&2@;{%?@?&;2 afthe “high
\Bﬁewpaﬂ)aﬁymgmqm@dess to renove water fromthe product
g?gglﬁcx} e d angoﬁh%ﬁﬂgb‘ﬁ%e& |C%r§ la&%ﬁ %‘o%ess 1§ {l]lg e@%ﬂér”'aﬁbonylatlon

|one

§tbédsE 18 DG ABedas .2 Pa@ntthE01,250 P Sa]?atasrg 5@@6 9e8, ymdl Uvs Patent

wat er concentrations kes t cti 0“
Lk POubtiongapar i Lon BORY ndetol poBCr st & SPiREGR® bonytation

M@@e@s redpieying alde w&@ﬁ@&n@éntﬁ&lﬁbrﬁﬁmbﬁ)ﬁm dowmtfeemqpmeamngxg the desired

czuboxyhc acid to its glacial form. The more water there is in a reaction stream, the greater the

(D

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
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WO 2005/ 092829 PCT/ US2005/ 005997 2 fixed costs, it is

nmore difficult to nmaintain acceptably high rates of
waceadsioo2sagi d production with good catal yst st aboriuiseops/005997

since the rate of the reaction decreases as the

react or vvater is decreased as explained in U S.

Pat ent ;R t
] pricie g el AR S AP hish PG e BB ftuction it
Mar@fawsstﬁtﬁlﬁdy QiiiSe fhieeatk nberdactiontdeeressas & thie reectolxwdalt ip derreased as
of ethyl en acid. See, for exanple, U S
expaingehia UgS- g)@ gézﬁt%o%mz 087 and 3,970, 697. Vinyl
acet gigr ﬂn&hadsvwlpkocﬂﬁaag\@cdua dti8 ircludb tiehvarlycia on1dﬁ'ﬂ1m1 of ethylene.
production of vinyl acetate fr

Naverdie madiods 7S %GR e POHAPCOMIAET KARR: & R e o
eka?nﬂfgw Pa[bn%sl@éolgrﬁw 3’)‘92@8'7 2BCBPRI,T. S typi Cal ly used

asarawrraterla for vin resi ns such as Olyln
acet ¥ing! acetrteHs 8 tstlikaawn _\}nd)l/lvrlﬁflhef&%‘t é@% P%‘/Eiéiggt Oﬁéﬂ”&{ gpetate from

| eﬁ';?ﬂe Ut %&‘gé‘éﬁ%qd fac,re‘ﬁg‘a&ﬁ %sﬂé‘?&ﬁerﬂﬁﬁﬁevlﬂﬁ AccdtOntAsts is known in the art.

acet | acid and ]gen wth a zinc acetate
Vel abeyae is tmmlyme@bastal T mﬂﬁqﬁb} fopwiaylgesns sich gy podyyinyl acetate.
}gé (gr?ﬁu e dVéI];yg gc@tg ,gy%ﬂ}?{rﬂ%ﬂﬁﬁﬁa&?r@ff bR apst 1‘5%'5@1‘&@0’[10n of

adi um based cat al
ethyRhe nBetichaoid Mangee withta 7zire> aketetanatakystp Mde easert]ynyiny acetate is

f ogtgl?etar%algqeﬁé gg%@%@ gPa%g reea'c::tl% of Q%ylaﬁ? 369%{& a@ﬂqmégﬁtg'leﬁ with

conpri si ng° pal’l adi um and
§H’d@lﬁiﬁﬁ—b@d§d E&algst sgsteag. riioe exaple @S skidvedo mmdgb@mﬁaip@aﬁ: by reaction

303, 537. For , ot her Iar rocesses
oPibuats oniern@nbisiic wigs9nEs iR LaESRE R R GGy ydeotd, supported
oﬁ ’a%gl%zeig g@des@ﬂféd & U85Pa68 6, 303;650(/ e]F’ttrlodmaé){emplzwc pxtopq::ssaﬁgsed U.S.
vin acetate ar I o 1.n ent ac
P@tem’e‘r:* 19 %19 153 8\)‘/8’(%5500%?6 aAtggt g{? @f% de%héeg{ﬁol%
prod @%ﬁ%ﬁ&my%@u& zﬁ:ﬁkﬁaﬂ&h@{y@ hddtate frb pdugaddadpendently of each other.
i nvol ves reac

the ethylene to form.acetic .aci.d
Th ot owerds. bynyh acsidois drepreads gsodaqedrf@gbfftpﬂane Whesin ffigst grogess

18\;01‘;(3'3 g ﬁtjhg etﬁ?l'eﬁje RBFSEidaNd SRE £ wRE B¢ dGecomil Pitlcess of reacting a

wever, sone processes are known to
mmtumgmfah@aqgtl@@m@md(ﬂ’ﬁh}éﬁfnett%éfofl\‘/% VBPbERSES in  various

degr g_g)w ver {om%)&g?&%s%s at KRowi ﬁ‘)tlﬁt'égra@ p%&ﬁc@&ﬂofdﬁ‘esﬂo' PR&fucts in

t he uction "of acetic acid and/or vinyl acetate
vfamm depieyd. mﬁxmpletlh&r@tentj@ilw?é deparibes the arodigien ph pgstic acid

h a catal yst ve f t j I f
atn ox, wiay} a&et&{?% négtg eric; or ¢ Ql:ieglg \{gﬁg%)%L g[q%d)%?g% ?{ng ﬁhigya @R st active for
&S Haagioh of ahgkbhcioacdtid,aci@Snébhadientor drecxiatigroef ethane to acetic acid,

nonoxi de, and a se o react,ion,.zone
eélb}tl%eyg@ caé Q1) FHRnagX 2 se%ang aea&mnoznong fc,gr\{;%nﬁfg}g arégtagfst active for the
TB(ﬁlCP &t 8Mfinyl Aektaat Bise Rdﬂﬁlt 1rﬂﬂatﬁdmainatnag}ea1mfgetolﬁ the 1ntegrated process is

|nte rated process is eat of the first
tﬁ@)h@t Bﬁt@g {iest reaelipgZare PR ucltlga Bees 6heﬁ)§g tothﬁ%t tﬁ %ea(? ?)Cthff‘ %@ond reaction
SREO0S. PRaG 138,498 fidfes thlaDataljat exitlatibn bBide¢I0r the bﬁ)ﬁﬂx&non of

to a catalytic oxidation process for th roduct on_of
mixsren b scusi aaidand pinEkACaRITAPTGE S cleP 51 LG § SFRgIIe

£ hddGatér, i LLAmYivih dicBalFS copipbaiic lﬁg)rowde a
éo?ﬁayrﬁlté%iahﬁo%?y%nd V\a/at er, as steam wth a cat ﬁl dy
oo sf aqemacu@arplr\@lwl dectaie. 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.
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m xture of acetic acid and vinyl acetate. The catal yst
system conprises a palladiumnetal on a zinc oxide
weuppmosdreated in the presence of a sul fur nedTMIS205/005997
The nmethod requires the subseguent step of fractiona
distillation to separate the acetic acid fromthe

\L/JI ny e{??l{g% 42%?83%&? gy%é,%gggéé@ g)lgglé 1%9@2%& pro%esses for the

pﬁwﬂumhﬂﬁabamnmmmmavmal@ﬁ@t@sses for the production of
acetic acid and vinyl acetate. BRI EF DESCRI PTI ON OF
THE DI SCLOSURE 5 This disclosure relates to integrated

BRISFEESSRAEICN OFEMBE DISCROSURE ng acetic acid and
vinyl acetate wherein a Eortlon of the heat

ace : dsrﬁpuced fic acid and
dur i Agistdirelosyrg tiates ANERrtgE BOPRSSS @R S)fsgemsgpr PARCHPE foetic acid an
virly# Q&ftﬁé Rbeh JoRtfon\of M¢lhe@gRéAERL (ﬁﬁﬁg detpgréducaftidfatetic acid is
purl i cation process and Sy stemto aci it ate

pprvdhdor irapsterrrd/to eyt pacit { moshcgpn Pfrs’éor\ﬂuﬁwuae gtogesg and system to
chrﬂ?tgfegrodqu&l R Ft?r%ﬁc%ﬁgn SR @Hﬁ acél88 prddRad ThE pREEbs ah®systems
In conjunction w th any of the varil ous nown
dpsomﬂneeheenfamust:ﬂubmmpne@a ctithany of thayetique kaesypigergses for the
aocﬂ% io agt‘gatcakeamd':a%ﬁ ﬁ‘é Ptopgxaﬂ{rp%: BRHE e RBHarRG 6P described

eSCri ar use ul 1 n processes and systens
hereindnt akeftllie pm:@sescand systenissin phisd Wleceatetichgcdsbig produced through

08&)08)?;[?%/ | at | 1@@5{ (?e{y rou %ntﬁe g%talgnhé’ %cgﬁoﬁg @%r@l a¥1£1/‘o ethane. Further, the

ane
RERERS SRBsystdls ﬁesehmdﬂlecbasae npdd il gnoeessesamé sn@@fsun wihfeh vinyl

aﬁir:tgég%sﬂirg ang% E‘%issthegga%%lt& cvc\f;ang g} eng thea P]r%%eg%ee 01J a§1y t)ﬂjg of active
df.8sence of any type of active 15 catalyst Fbat

generated during.acetjc r.oduct i

t r andieat geagrated qlwceté%ﬁtg]frgd\%ﬂp% H)ﬂgh: g?{{rg rg? % vinyl acetate
PoclibE Ad/R ﬁbuﬁﬁi&h@ﬁfﬁystemséb@)énﬁ stiifaBle |heat|maﬂstfeﬁslyﬂﬁﬁf &he heat may be
system The heat ma pr.ovi ded to

Ao PP B CEpORGRIOR SR OB (PHRGTT Bipgnding on he
g&ﬁﬁ@gdnﬁ]%uﬁﬂoﬂ 519(he %ﬁ@ﬁﬂs fd whieRp Rleipgdteatd A sQdterh@scribed herein are
stens whi ch

processes and systens descri

ahvehei rExamlazomwsq:mw m@amnéﬁevl%rth%*ﬁ@b%?ﬁcgom o F%%Féﬂc acid feed
t% g?e eaF fhe 'fe!eq ﬁgleto Qﬁ%ﬁfl&]‘tloﬁ eRfdrhfelyOtht Réat 829 bk GaRdrebd to various

eat f eed prior to esterification.
chhtpenend m\ﬂm \ynyl tbrtathperifioatign ssetianrsupls e Yiksd 651G AFOBORS column

geﬁgﬁ ocgrseg P st streﬁmrs rtlor vY Aeta?eclz%a@&?ds RHE h{uﬁl‘r‘lﬁ% &cﬁﬁﬁngse A lte%htlvely, the

ace e azeotrope co
predesdel asd sys@n®d désoribad lteydm ma;ebau@d ftq @j}qypate gd@om the heat transferred

finishing colu Al.tern el d
aoyieanet e Ond e 1blonh Vb U s PLoPaRA Bl

por t iTaeprédbsstane sypesais describsd berein dre wSubtopngyidenoet ank anergy savings
one of the locations within the vinyl acetate

ip vEl et P RSB BIOCSHRE: process and systens descri bed

herein are useful to provide cost and energy savi ngs

N vin acet ate roducti on cesses. BRI EF
BREGHDRSCABEHON G BRRPRAMRCY

FIG.lisa schematlc diagram depicting exemplary embodiments of the processes and

systems described herein.

DETAILED DESCRIPTION
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30 FIG 1 is a schematic diagram depicting exenpl ary
enbodi nents of the processes and systens descri bed
woeomin2829 DETAI LED DESCRI PTI ON WO 2005/ 092829 PCT/US2005/005997
PCT/ US2005/ 005997 4 The procegs and systems descri bed
herei n provide integrated systens for the production

?Leagﬁ% ég%gsgéggggs egv c{f%c real}1 eraotVle nﬁte tgtseé syske?r% 01y tEle product1on
STRAedtYacidi dne R/ﬁxtyﬁﬁi:edw |1\m(ge %ﬂmmfpnlqd tetpranssef amcsybtems atdgehte the use

bet ween the ac tIC B ﬁduc{jarc ocess nd éhe.d ducti
Y onetg e, FRACET BB BAASEAS S50 o B ifgbaid production
P& sPARGRS BB Rtk YTk EdBh 2Bd plirgicafpafbeeseds. a8l pr‘deé‘slsdsgnd systems
substantlal ener%%tand cost savings.in vinyl aceta

P

e expable iobAcliAdnE PFPRtiak sRTEYANP PO S dnes lrby}ntslraaataetpr%mpn and
ﬂﬁtn i hfdnHodagat bfﬂt%ﬁﬁ%lvg}?%ﬁﬁﬂn% ReaCQRYS Y ds@A3h cdive@RaBIg ocesses

systens. The production acetic acid by way of
%dﬁbﬁﬂydatlon reactions or through the catalytic
oxi daf . %Po(dgttlcﬁtt JALERG AT ELNERG1akiSn ?d&ct?dﬁ@%f‘@&dﬂgﬁ the catalytic
process nventi onal f a Significant 10 portion of
dxtidatihe af ctbflemesmdfor guhargen g exodhgrniin prasessp Codvratipratly o significant

! ' 28, thereb

BT 4Bt R PTbERLER 1n HURE Y on FALDE g ERRBAN, threty
leﬁﬁgﬂkahygephﬂdkdents of the |ntegrated processes and
syst escr her ei Lel
acet i ag s &1 Sf:éenb 18 &?Péeésan %tlon of exegnotflgri e %%Rt]l {“ ﬁlg ‘1ntegrated
préaiics and sydteid @eghibéd heirsin. u]ndber stiemd dt}hetbd tahﬁlcacﬂtm produced by way

d d
M{lﬁgg%%éﬁogc tgﬁtég?td&lfs Blécr ?séoo%&?ﬁ gi‘eha}?F écn 2 Lmay b be produced

tﬁtdﬂ@ﬁ‘ StheReh@foh neghdn®msfshéh as the cx@datibm biodyl&leraadioB ethzinea Referring to
alk% al cohol and/ or active d rlvatJv s.there

SO 41 i HIEG AR Eor Ay foave teredt 3 carbon

hEsRE el A 2l YnrbfdhQirRs $hhd I REpdcBAL Rio BstirRH réhfcfd)@ B or other suitable
suitable reactor, containing a reaction |liq

I@m’m panitaiging A resetaqn iquikqompEising £1 Astie Acid S‘tlhtb‘d’t % mﬂb%dé%based
fslt %’%ten? )ﬁl‘éﬁg& ]]ﬁ'oﬁ@tep A&BpBMBRPL8HilizeR, water, unreacted akyl alcohol
copro ter/sta 1‘1 zer

water, unreacted akyl al coho
@@l/oa m@b@ve degiaatives thervef indmnibpp monpidice 8Rd pRITIESY Welas acetaldehyde

4 h e gEE angh llngﬁ)eg Ll i68id ;Irﬁ e Facf @ﬁs%gﬁ%i)ﬁg@ at C%H%ntlonal

er a i odl des react or
fesiperatundsand pnbsmesamdm titei poevbikctiont afmpasicarcidy éxsesrfgrmed in the reactor 3

gr e?}ég{&\eﬂ/ﬁ tll?'lrﬁlzgq}ll g t hg %rse%lr{(g gﬁg{eﬁgver §O§Eljhe Segﬁ%tgin 0%81%301’131’“5
ainablaf@ résole td mevemtor rEemum Ijlquﬁcbns cblitmuembawahdramn tybm reactor 3
conponent s ecyc

REHER Do P g PG ALY U0 AT SO P Ry the acctic
i dRse boine ldwre bbilingebnhdufidddo beflishas b ks GapehkEenga condensate of

reduction of pressure causes a portion of the acetic
the hepvigs qompaEnts Ot thsSalyNeYS'HBi | i ng conpounds to be

f1 ashad mfkin@fro¥@p gfovldeaydriid c@olﬁt@ﬂ&&ﬂ@@h@dﬁfand bdp@rates crude acetic
heavi er conponents of the catal yst syste

acid product from the catalyst. In the embodiment depicted, the cooled flasher condensate is
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
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The flashing process provides partial cooling for the
reacti on and separates crude acetic acid product from

woheosopazsaabyst. I n the enbodi ment depicted, thePcowmiSews/005997

flasher condensate is 30 direcfed through recycle line
7 to reactor 3 while the vapors fromflasher 6 are fed

through Line 8..tn |ight S “spli r .
RO e &l S n gt B b b boo & ibuthional means
st Ryl coblivgdi vikger hamteiylangere e matiwihd tlecetddnsiehindbasheaodnay be
ortion of e water_ are renoved overhead lum 9 .
hShettis eI O OSHD TR ETIBIRE i 2 g ot T eomventional
pRICBSEHRE addtR¥iAg inGin-fah @ onOh R RFRORBF e to reactor 3. The second flasher
PCT/ US2005/ 005997 5 purification of acetic acid. The
oG T EHEREIBS GRS IeTEe S BY BBHIE: by
conv eptih ORGal BiRAti on SHE Broderdic ¢aRtib@kWa bREe MGd4ctor 3 generates
exchanger. Alternatively, the condensate in flasher 6
npragy hése than digsinated ingheiflashing gad pihergmesesy S dexaen) 2brker e
éogsencfigﬂﬁgrpﬁl‘?st &edsS nGR Y ESifafrli AR GORYRNLERDAithdrawing a stream
processes such as cooling in fin-fan condensers before
directiyciram the reastos piad rogtingrthe steeserotiepush & sdiisp obhgahgxchangers to remove

nai nt ai n : ' [
T hG S SALUADA B9y LSRR MeeSoRq S et

e exo
rélirnGhepstaen removed doiothe Beaglonsireamds somppimes Fréerteditp aha reactor

di ssi pated in the fl ' .nr.
RO e g teh EIRSe SR A8l A BN ASERCr AR ancrey
réthwid gaihedic pimpanned steatreps such as wit hdrawi ng a

stre directly fromthe.react.or _and routj the.

str eiﬁ%’ P’H’F?fﬁﬁﬁmg S%Séqn?secgs%lfb e??@eé?mé’ioé' aer{réeél?‘l’sfog grord Egrr[g\e/}g utilizing the
ek s NG SferfBderated digihig pAsiSitivg of hredugdid.t Wathhrefatence to FIG. 1, in one

exchangers, the co}%e}g streamis ret uiﬁ neq;t t ? t he und
erbadist InPReOTdANF W FeRERAEEFCE PV RS JesSiiieg et & REFP-41o '
sBRAREIh AR Sats BbE i Red toubasib at le8ag bértion PUNPhai ofieattion generated in

stream These conventional processes result .in wast ifgghe

refictar Bent EarrodisEr gy UIAS Y BEAL FRSH DISETIBRAHSD A frigstem

p%cfu%@tgq an}?@ﬁriﬁéa@i%ﬁ SREPaRAE. SIS UeBs Ra ekdfsty hemplafound condensate
provi de ans for productively utilizing the 15
lexrisgscandate witle g disdlosarearitl e describrgl Hsrearpiiet i pw e in order to put

t eri;gstelg‘f th%ﬁ)lugl;p-ayx&ﬁ cb eﬁga?@lg@% inQldatePeontext) e RBfAinder of an exemplary
enbodi ment Tn accordance wth the processes and o

aBytit aeivepurigis ttidntsgderh endamexemplauind reitiel progetipmand purification
caondensat e, | gop . e b,at | east a portion
SSHOp AL HELpe GOt llﬁlor%fe%eglﬁgggf?gdl'i n reactor 3 and to

pr oducéridedgpeatisiatdtizactitigsidiewithdrmen frgmilightendp aelemp Grihrough line

‘with a systemfor..the productjan j £ i
L S B Bl S AR U PO GRSy A botoms
fERASEEAIRIng Qoo agktic Acid andhighu deiling témpdmests di wittdosur fom light
w |l be descrihed her(si naf tdgr. HOV\ﬁver, .n ,ﬁ%der hté)d vanor stream
qdt colppp Guenggrlne e AphrHY AL Me EHHIRMSHYE 1ESPTRC o2
618 HeGizhCRAS Ethmn @ndepsd dndesd thfougnliex kot fuitier fe@bIINS in
acid purification system and an exenpl ar

. a y yinyl . .
sseatdance Wihsgaeey shkiovd 39ditiopsl ecPSRE S?ﬁ%tﬂa‘?{r{‘\%ﬁﬂ’(’%@il &f this stream

G gﬁégcﬁlétﬁ qd ch’Hé,'iheE 8deBRE and Qnfel dticlacidAs fclisl€d @AREERMSor or
ég)cteatl C acig1 (I)i qui d }lﬁ}i v?n t hdrrlavvn far\om i ght Se;ur:{ds col um
@rifiaatngkctionne

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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25 10 and sent to the acetic acid recovery system 14,
the details of which are not shown. A bottons

wonenstovza29 conpri sing sone acetic acid and hi ghecT/US2005/005997

boiling conmponents is withdrawa fromlight ends
colum 9 through line 11 and recycled to the reaction

B Pt 2 SBE R  PL S B RSl e s ansson
dobifatrivgy o;@@ﬁﬁﬂtbsmnzﬁ ind ac@ticaoiddame ZMﬁehd&d\xa eihgleye ©Eycle stream 28

om0 Sl B BCesel 10, SLEPS RIS RS0 2RO L e

iRindlifed ABshveARaBERbdrSuRe bl préssiRE Mé&d@zﬁjthé (prddhetlon of vinyl acetate.
reactor or purlflcatlon section. ReCOV%

re
Fyeqrging §ronsrepdienp2ds et thas 1spagielyt a st gémﬁﬁéd E‘c’fter%?g from the

SHfHR%mg R gl 'afégwa strdBRCEthydehe-rich QiraHe 88, Gn@ 6 biebasil Lﬂﬁféhih&mg vinyl
ines W th acetic acid recycle stream 20 formn

@206 A0 80ld. PTrisemoshaisyn 78 isseppaied Miogiegms f‘? @5%44 Stream
4%215 f&fﬂe@&lbﬁﬁ%& o 2 Jr%@ﬁ?e% 4624hdQUYHE A3 ﬁﬁpﬁl‘&"}b B Bfbcted to a carbon
tream such as ah argon- contai nin gen stream 26
chwddfam:mowd w@gise. Buge atmamz%as enayed ltréleéwy%ﬁlemde stream 52 and
C| e.st ! it 50.
A B e IR le 5t Evyidy FOR ARB MEde rppoving un
Pﬁméled eabbmdloﬁlﬁe streamRi inteaioved Garbaodivadg fregeihylene rich effluent stream
e ur.es essur gl n the production of
i%lggﬁ£§3%ﬁﬁ?8‘ ra:c t%%%ﬂ%eactor 32 is stream 34
t hat Ths vags aeehtd lﬁomnnﬁa@ anrbéwmgaMstteaﬁiGlO iEdterctpidrigya purdfimation unit.

i BB R RS0 i b SRR s g splp g vere v
Atbtadel and G i Bmaved a @ hieOtréifei dVerhddibstieh BB amdaacreuc Iamd and heavy
stream 38 is separated into strea 42 a 44 tream
BRSO BOOHG T TOE HEBOE P80 SEPEANb Ay colmn 56 may

telrh 8AMnAS af LatentBYal BenpRiah el £ phe@sudesC ahb&iater ti X bdﬁ}head stream 58
removal unit 50. Purge stream 46 is repoved. P J

is st e o gl dselate SIS il AOESR BERSAF SRS SBanter 62 and

ae\tl | E0Gke ?I”JdUUt%&Eﬂrﬁ 21 ?se}gﬂl%d?ﬂs%[ 8Lar 7 ARk PR e fi6duct
Vi ng . Purif carbon di oxi de stream 5

sirsam évwbeh diceBana aglﬁﬁn@éoim%ﬁohW@?@“ﬂiﬁéﬁm@fof fhgeriyl acetate
pr%&uc? ml"lbe %thEn @@rﬂ%ﬁ?é rﬂalﬁttafn@@g@ Stvdnfbidl %ﬂeﬁa@l}f@ #nd pressures. The

acetate nononer and acetic acid
mhr eainateino vl in éotretie oerizap of the liglttendyrolmn in strggnp A% and the vinyl
purification unit
gtélgtprr%&ué{ i Ir%r{lclavlefl 1om the %z% Sfr’ltm: é%twﬁdsf &thirdiPs s&r%am 70. In the

ation ere viny

- aidahent aqdctwataedsboulsr mm;mexde@m canjuaqt@otmmpl'@hbsmlﬁ helanin 66. The

st r. nd a eti.c aci a

OoifE 2h By B0 Tl B R s e ) HRM s o
c 0| UIMA a3Mal ﬁﬂﬂﬂlcﬁﬁinut‘ép, thé vinplyacethe ppaxiunt saieae A0 dt directed to a finishing
convent i onal te ratulﬁs angﬁgressu

qoftEny (Ao éegxa,ovg{ ﬂlltlglgl glg eg Ftétfaéra’gffe ?,nélrﬂrceffuﬁ’wn fa purlfled vinyl

@(%ﬁ‘ﬁeﬁrgdlfcf Qa8 Y Y bmBed@maitelepibeO Ve hERE G rpﬁcﬁ/ﬁﬂe58n conjunction
in decanter 62 and a vinyl gcetate roduct stre

5 fgishigarerarn{ f.ohcrsbelst §) Moy be TRy coltigntapy emperatures and
§g&gt 20 stream 64 is then directed to a |ight ends
um 66 for further purification of the vinyl
ac et chemensioperithove. TR exeswl RSB apppd pendaagatstladngvided for the

- PXE 3 {e%@ing aﬁﬁ@ﬁh@&f%ﬁ%mﬂgg pBFt®A DEIHE Beat bR action from the

production of acetic acid is depicted in FIG. 1. The reactor pump-around condensate loop may
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light ends are renmoved in fromthe overhead of the
light ends colum in stream 68 and the vinyl acetate

wonrodwors2ps renoved fromthe base of the |ight Pemas2005/005997

colum 66 as stream 70. In they enbodi ment depicted, a
reboiler 72 is provided in conjunction with |ight ends

Be Jlslégrt] I?a%dle-m blﬁl? of tﬁ? Réalt Gf ch %a&?o\ﬁ b?%hé@&vv %)P ;i ﬂo%?ea%{oF solution stream
pres n a I Na

onvent i onal ures an ures.
@Auflrs‘tlthramghdmatsaxekmngem witnyiferdeeattat stepmoduizhsasd steam108. The

|sdrcte nis hi.n olum 74.f al of }
ko bOERARR sty 164 Bt a8 BRsof B ve TN & embodiment,
thu o peesuyd fitash vegelem)aﬁsemmmadmd tit asttmpanm®f absutib@ C to about 160° C

odi ment _depicted, a.r 80, i rovi ded in
FRSEIS 5 2O 6 SEIHT SR, Lo FEli 7 TR are o b vesge) 100 may
PYseB & g’%bﬂﬁteasltdﬁﬁﬁhsaﬁee&@ rammrlpmais mcﬁmr ﬂeﬂé@ﬁy,%ﬂgf a shill
pressures. ti oned above, an exenp

mx?ﬁ?t%ﬁ shitha he% ﬁ&éﬁ%@%&r@s PSEE PPGFE a@anfnbﬂu%rﬂ@m% Jfop ggnple, in one

&Bbcfd%ﬁ&if' Sy A0t $% O Hethb MK the YSicRh 1B uRQAth bR stéaﬁﬁn flash vessel
heat of reaction fromthe production of acetic acid

{®.depicted in FIG 1. The reactor punp-around
cond e[ﬁ%@&o?dzln@@%tﬂ@ﬂe A 201 PR8 ﬁl%cé? ek aH§o%@e%sQQ§:c@%Zd herein the

7 be used to handl e the bulk of the heat
heagganiersteddy thetpeoducbon offtheachida acidugsitiog isbP gendgpsatet streamof low

épssﬁ}erfﬁa%h 9&5& 485 36 8L tr@ﬁ%?é?l%g gﬂafﬁﬁs foQatfoBE‘GrﬁBﬁ 93%1 ab&ate

team condensate”stream 1 steam cond ensa
glbdtaamn iﬁIBpurEﬁCdmmlsmﬂ@obdmmcm SIysjem:ptloef@cahme prddastionaad petification

liraﬁesses nC‘él:r’%aHP exem gl m%lrr]l b(%nnegt(sé P%a o%c—:essessgrn {/slte%%gcﬁz\s/e%sg herem are
@hemﬁtlcitﬁjallﬁstﬁatahd FﬁGpr essur e of about 4.0 kg/cn2 to

about n2. The ure fl.ash vessel] 100 . .
IBé’ %%18@0‘5 e‘&ear%é‘?ﬂétt aePO 'f)oé’ %}f&e ek g?eeo“%ttc st P‘Q“C“‘m reaction 1s
@z{r@faﬁ‘é& td 1B€ Bdell ONthe atddAOpEdolivmn mlhly th pslﬁﬁl:eluon RevtioR fdr @gﬁfying vinyl

of the heat of tlonls us mi

Sl oy sk IR FEPeliTeH: B bee SO o g yeam condensate
AR Ww plhagite fiRB vBRAt100%s tdpretddATIG.0N Th he&ee i erred from the
produce steamin flash vessel 100. 10 In_accordance

sandenseiaas dipirier dine Ato thpeingraseials serotrapricolyyag feag 40. As noted above,
fﬂ@ 56t G Ue RERKREA frbhGhe &ﬁlﬂéns% B¢ Elﬁ}t Bifars RudhR aRRAANET IR heat

of the acetic acid residing in the condensate stream
exichangey ormﬂ@s standard TRMIA degigBeor app ethﬁdd}ﬂabféwhmh squppend. After

%?glgrﬂ%lhgﬁ%o h%%z dtIQ)P? CCYHIIBH k3 t4&?31 A ogénsgtg & @lufhed to atmos opheuc flash

tion and purifrcation an uction systens
Yeagil ll(i)lt%stseeépn@ductl on and purification processes.

Cert 0,

e ARSI B RTRORL TEDL PG 16 BTSSR W o prsu
stédtruﬂisha/bﬁell 100 té¢-th&rebibil TR vf dlaélghlrdndﬂd:qilﬁnm 66.aAgdm=,al$Et heat may be
porti of the ace

t c aci,d ct on
BRGked B ine' el B ura b o o G FRE N sfpngss or other
It ¢xERanat biiipméh an@iiisfanedtd o rebeit U2 andepiztedibylink B iAFIG. 1. The
vinyl acetate., In one_ variation of t
"mgé,‘ﬁ@ﬁf‘ t‘?@“ﬂﬁ&‘ﬁ% F%ﬁt M i FEHPehe aE’E‘%SBFﬁ E&ﬁ%ﬁ?&‘{{z& as stream B1.
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.
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from|ow pressure flash vessel 100 as depicted in FIG

1. The heat is transferred fromthe 20 condensate as
wdepisovzadoby |ine A to the vinyl acetate azeot POPAIS2005/005997

colum feed 40. As noted aboveg the heat may be

reaned fromthe condensate by any neans such as a

{

Abtjge S iyu(tﬁ ltteatJ % tH Boﬂ g@éa acggtg ngaﬁ% leS(}éethSl%% ?roe %tﬂg@'h?r %vessel 101

a$ §fpginy Chg heat to the azeotrope col um feed 40, the

cond ns e i.,S r S \Y,
101 { g(l t{) > rera#a rTIg\// e? t?ansﬁerre%i Tom tllebc?o%ﬁgdsate in flash

%Es@ﬂﬁfOnyl’ A0 Stﬁ1fa®m rttehiﬁs hioh ash@&mchmgd eqsphent |tmpﬂehmtt the acetic acid
pressure . stea a S 100. to .t he reboi

TRodE% 4o gric i LR G HICh: AABAT R H R E g g (40, he
JoBNRVALisfrEamel RtatGoGUenSadst veyelany a.‘ﬂﬁ&ﬁﬁl 1}su ch as a

shell and tube heat exchanqﬁgqor ot her t exc

ol e ot Parine) Foue 6 RSO T UG b Bducton

rpééﬁr o tPBsBrrtdsifibf@nedusly i3 @nors MaA 8RSIBERiod Miin tﬁélfzhﬁblydcﬁllgte product1on
heat in 72 is returned to atnnﬁgherlc fl ash vesse

aad putifiessinn Bystems3or gxamples Meme emBoimaRngt leas PR Ofﬁ%%/heat of the

R&id ?d;t?rgcﬁfcﬁ&gregé‘uoﬁ'?ﬂay%'t{aﬁQE&ﬁ@ Rfoaka Be@eh8Bleboil 72 of the
exchange equi pnent from hot steam condensate fromthe

ligbtenls eslsun &6 snédmrétod $A of B Simishinggolpgn Hih & BT thegpleast a

d l . re e
pga%leon f rt]haeclg%nt! C# rllgatcﬁ(%{#é\gl %kéﬂsf%tr@%&%él%%t%&é%é\g%n% boil 80 of th:

boi.l .
; Fag hn J& églélfo %T a HelOnSS ﬁenc %1&&69356%1' rl()]le? n{lal(?ntgﬁlgﬂ)%gﬁgﬁf)ecfature of about

r eam
1gobodd st 125 eant e@tesmg/ o%outrcaﬁlsg/enzrte dbdut 3 ketven”. This lower

condensat e | flash vessel. 100 ny suit.abl.e
(SBReES haseT L e FERT b o fr et YRR e
R6led andditRed te Bea@SxdﬂﬁEgeﬁ ] @hab}tednh ne2 d})alldiwéi'lt&‘npeiatuuéf The lower

| ying heat to acetic a t he co
PEbeR s Aled & RIS RO L AR (S GO EPITisnitcant

ddounfApdeiaQ P & Helo exBn BB IB iPAGEE SERQ¥emiwhhe heat of
reaction fromthe acetic acid_production %6@
GopP ne)g;]the

t r angfteeprbgria flagh vesalel i aray 49 br?ﬂ?eéultfﬂ%ﬁc%hgg

c\’(‘ﬂn&éys{&e Hﬂ@ctly e ﬂﬁﬁ oL RL1E 00 LAk ertdcircdMdtaRdek Fd)r(b&tlﬂnpllé if the vinyl
systens. For exanple, in one enbodi nent, at |east

qooiatei poorlughont et ifeeitoperptings dashoveaebiQlanaycdiedispst @&a%tltleoaﬁldlﬂonal
|
crogg%% +totge‘2£@1¥161g etfto?rpﬁ%ﬁ %s@% 130 Gei%te ReadRdnbEINERM e ihReat

t ends colum 66 and the reboi
Ohanpert 3t flnlshlng colunn 74. 1 n another the at | east

gn d gigft clggtgf: g{_jls ga e\}\set%o%ttlgﬁe Ilﬁcggﬁetri ?%8{%%36? EOlt Ilit?}p?ﬁ %Hjlﬁ%ed from

@ethinmbédinand it eoalemteivdthabé proteed ag@systemsglpgsribed herein.

gt oo sroLtsote 105 Solf iR Aok BBl fen

@wﬂh@&ﬁ@h&mﬂBBabout 0.5 kg/cn? to about 2.0 kg/cn®.
'(I)'If’ll f I';Flé 8@%&%@?\&&@ @% ssfrétgwgcgaég?e Séa %tgyr%ggs% & srygteé‘ms Heplcted in

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
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cool ed and directed to heat exchanger 3B via stream

102 at a | ower tenperature. The | ower tenperature
wakbawe2d20r a smal | er heat exchanger 3B t her ebpCT/US2005/005997

reduci ng capital costs by signyficant anmounts

especially if heat exchanger 3B if made of zirconium

eLLgml Lash OB HEEIH ad

iR e bt R s R S

dcktagh vessel 100 under certain circunstances. For

exanmpl e i f the vin roduction un

oper ﬁéoce?sF%%qﬁi sv%t%rgse esirgyfh %er@ ee 1l1Js§ eug t(% %rov&:le s1?raﬂ9ant energy and

QHaving@ler ccﬁﬁ@ﬂltidﬂ@l mécekﬁaearﬁknysiennsﬂir@rddnang ﬁdeas h01d and vinyl

vessel 100 befor irec épe conden %e to. ¢
EeaRa PSR o i eadoed P8 GRRL [ Gats s rrey savings o
AlIRSIBE KchCpek kashvivAssahte @&ﬂum;/ be el i ni nat ed from

certai n enbodi ments in accordance with the @roce

and S%lgpaéepés HEJup} 1%anngﬁelgechto ekl e %he]i)%lﬁlc porated by reference in
@lirpsphekgi ¢ flash vessel 101 would require nore
coolin%@ca pacity in heat exchangers 3A and 3B.

:

It
underdthengh tha ﬁtes%fﬁ aveRtionael E6Agn@sRsdaysbeeh dessbrddn é%téﬂ it
Sggﬁd%x %h&’e’?ﬁo&ﬁﬁht%ﬁgus cﬁang%p sﬂsgtutlgnsa Qﬁh DePEOMI ®81d be made without

escri be erein are exenplary only t hat

degaiiting émml the $nanifeand seapd pHihe inyenticaras ﬁ@ﬁ@gléw &hp feBorpias elainas.
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 to provide
significant energy and cost savi ngs over conventiona
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. Al
patents and publications referred to herein are hereby
incorporated by reference in their entireties.
Al t hough the present invention and its advantages have
been described in detail, it 10 shoul d be understood
t hat various changes, substitutions, and alterations
could be made without departing fromthe spirit and
scope of the invention as defined by the foll ow ng
clainms. WO 2005/ 092829 PCT/ US2005/ 005997 10 CLAI M5



What is clainmed is: 1. An integrated process for the
production of acetic acid and vinyl acetate
woanprowsng t he steps: (a) producing in a firsPCT/US2005/005997

reaction zone a first product gtreamconprising acetic
acid; (b) contacting in a second reaction zone an
acetic acid reaction stream%sed of at least a
portion of the acetic acid e first product
streamw th an oxygen-containing gas in the presence
g,f a cat al yst to produce a second product stream

g P Wi nyl acetate nononer: (c) directing at

| east1.a p@mtih@prael pid’ﬁ:essgeﬂﬁﬂﬁroﬂﬁmdﬂ of acstit eAdraidvifyl acetate
purifjcation section to purify at |east a portion of
‘i%‘é’“\?’inﬁ% esfP8tate in the second product stream and

(d) rEeNpvahand @l fikt 0Btsh zdrRaFlrstPrddRE L strédin @dmprignd zlcéﬁd acid;
product stream and providing at |east, a partion of

the HBREOIIHHEELR FoOR FERION Fonern 3pefig deic retcriemfHope cqmprised of at

o828 Hho%BE oPthe hh&ic %&@tﬂ'o?n R kit ?lroﬁﬁﬁ birath Witk 8p6Ry3BElcddMning gas in
puri i cation section Url I Ng the vi nyl acet at e.

the pIPBRICH ploteatalysto mp@cmafeqmép@riwt SlERANT GRS HE yENyL foetate
Sbigam i s produced by contacting in the first

reactlon zone a gaseous feedstock conprising a

hydr deladboting el lesst edortipmof the spsongt pragice gresingp i pyrifigation section to

%ur{fl% %teleast a Porgg &t tthﬂ%ylrgcxttaéé & alets&%ﬁg gxfodl}{)\éttsgea?rp an

resen cat a?yst.
3. The) parnmﬁgsheaif fnﬁl ai lmasia pdsrameoﬁtht fisst prodstt stm‘aududtproviding at
stream. s produced b car.bo ation of an
i BB o0 Lo L BORHAT Bet o au i aen P Bt of th aceic s
¥BdioH Rirdam drddahd puriicatidre@elidndtr FoifEng the viﬁ?kaqatam: ess of
Claim3 vvh re| n th?great rempved .from at

porti%on of! ?H@Ceslsl aing 1 syfigeein flésém‘)dg‘:tts?%?sé’f?délae%bé'

(ﬂ)n?atcﬁﬁg‘ﬂn%mﬁ@%&kl@n %&ﬂe@ﬁgﬁbéﬁﬂk £Rddisek s riding Phitochebon selected from
heat to at |east one of the acetic acid reaction

e eronRraisting el gurere eheo PSSy YiliAn LyYsTg-cop@ining gas in

t‘ﬁgg%gem@gg@attg st5. The process of Caim4 wherein the
st eam condens ¥e streamis directed to a flash vessel

mai nt3ai nedhaprosess ef b tlurhsreit the et produg seeamyis prlyeed by
Ja%ng{atlgn of &R AEER? with cSbdih ForoWEH %'hﬁuﬂdt}@acﬁl)@ﬁl@dmm in the first

'S mai ntal ned at a pressure of about
Ikrgdtn‘)mzomeo about 5.3 kg/cnR. 7. The process of CI aim4

wher ed n h?ﬁg gi‘o% stsro§&§aﬁlﬁ r:”rvﬁgreflr[ fﬂ Ezﬁ' C @@oﬁloﬂ ﬂa%{sd Rion of the

to avin ate azeotrope C eed stream
ROOEHOLR 8RAMPCHANIB205) 065089 Qondg_r]_sate stream which is used to provide heat to

at least one of the acetic acid reaction stream and the purification section for purifying the vinyl
acetate.

5. The process of Claim 4 wherein the steam condensate stream is directed to a flash
vessel maintained at a temperature of about 150° C to about 160° C.

6. The process of Claim 5 wherein the flash vessel is maintained at a pressure of
about 4.0 kg/cm® to about 5.3 kg/cm?.,

7. The process of Claim 4 wherein heat is transferred from the steam condensate to

a vinyl acetate azeotrope column feed stream.



8. The process of Claim4 wherein heat is transferred
fromthe steam condensate to a reboil streamof a
woOigistooza29s col umm in the purification secti onPEDUS2005/005997
purifying the vinyl acetate. $ The process of daim
4 wherein heat is transferred fromthe steam
cond e§ sat e[‘hte%roc@ss o? Iafl)idn Nﬁe?ﬁﬁnh&ﬁ ?S aln&e gﬂr&ﬁ ?ﬁe s?égm condensate to
with a finishing colum in e puri I'Cat T on Sect
& oabojd Lsmahwfraglghheldv poiyinnam:éne@ueflcamn sethien for pnrdiymgmﬁe vinyl acetate.
CCIO ﬁld ers a}mﬁ't E’rocesas ng%r%zﬁ: f%rf]ef“é a(r: ¢ %c{r @’irpee&a iom %%?S?er%]ﬁlecondensate to
ﬁ)[e(b@ﬁ sgeanf usell i m aonfhnvdverveiiina fisisting a)lﬁmmmsﬁepwrﬁdaﬁdrm&ction for
sate to a reboil streamof a |ight
fie purification section for purifying
the V1myl ’1&1@@&@%@ of @Nfmtdonterdif Beit ks tRisfeadn fuse thel sfeam condensate the
conjunction with a finishing colum in the
ﬁﬁp?ﬁ? BRePEH Y& i on for purifying the vinyl acetate.

12, An.i nte@haiced of ﬁcﬁlﬁﬂﬁ \fflfb'felﬁ) heeiGiangedstidif tRGAmAMddensate to
vinyl acetate conprising a) means for producin
wecbpil sread) of alisoLgis SOIpA & ﬁhé RUGETEPREcT e ‘l%éﬁ‘iﬂfYJPS%‘e vinyl acetate
ﬂﬁﬁﬂ% rE81 sREh §1360 MY RGBS B Qlel'éﬁiQ}_f' 686mh th B BuRAASn section for
produci ng acetic acid; (c) neans for producing
mnﬁymgﬁwemaﬂemﬁa@nwat | east a portion of the acetic
acid od t i
(0 ans gl AR e B A A6 o pflbrsin:
means(af meamfoldmdwglg\mﬂt}d acgttboeghey reactipl g¢nedatinp hews; f or
It La? ﬁ( E)n;eglq Cﬁgur f?l%% taceglgg Eli:)lro%ﬂce fl{l ?‘hlg?%ea a%or ﬁro ﬁcrlgé e?c%’uc acid;
pr Od uej If@aﬁscﬁet pnodanmgjvm}d aattate dat atdenst Oportibreofithanstit atid produced
u0|ng X ac ahﬁ and the neans for purifying
Vﬁ‘?@ﬁﬁﬁ ?ﬁ?%u‘T§a“’ %t egrat ed system for produci ng
acet i(@) agiats fanpurifiyiny lvingt sdeaitecpro@tpd insth® @heans(fey pradidcidgStinyl acetate;
reactor for producing acetic acid though a reaction
nerating heat; (b) a first purification section for

puri fyj Rgeads Sirit@nddeiridg Bf RAUGESbriich e hédt gEndi@EC trOthe production of
(02 a second reactor for producing vinyl acetate from
1

%ehe add dn egBrans &7 RIPIRCHIS et dd S pid'eashPBR At B efng fr producing
Jihy19beth 364 BE mebsh foPp i BGiAR dinplidckficcat i on section for
purifying vinyl acetate produced in the second
reactldr ; Adnicgptc sxereic REYYEnS disfip Ak end ypyl acetate comprising:
t r an?(a £ it G abtbr d0f ﬁ&ﬁu&n@&b@hé 8 &%ugﬂhereﬁt% Qfe?eﬁf gth%’c
e production of. acetic acid I1h the ctor
t 0 at(b) ediett pufication sehtiorster pHrifying aedtio ramérpepdvemi in ﬁ@cfustdeactor
pur ' &E) %ts%\cﬁﬁd ?G%.gt{)% ﬁ)@ p¥cﬂiﬂcmg Oﬁ 1I JLEQ tn?gt 15464 Egﬂl&fl of the acetic acid

ctor has reacti on zo

e SR R

produced in the first reactor;

(d) a second purification section for purifying vinyl acetate produced in the second
reactor; and

(e) heat exchange equipment for transferring at least a portion of the heat generated in
the production of acetic acid in the first reactor to at least one of the second reactor and the
second purification section.

14.  The integrated system of Claim 13 wherein the first reactor has a reaction zone

for reacting gaseous feedstock comprising a hydrocarbon selected from the group consisting of



for reacting gaseous feedstock conprising a

hydr ocarbon sel ected fromthe group consisting of WO
waQoB/0%2829 PCT/ US2005/ 005997 12 et hyl ene, ePOas2005/005997

and m xtures thereof with an opygen-containing gas in

t he presence of a catalyst. 15. The intjegrated system

4 t : Q. reacti

St el et Wi P RR plR Rl AR H ¥ prosence of o

@aalypon nonoxide in a liquid reaction nmedium 16. The

I nt egy, te system

exchoger o Reake pifeol pEC R I8 Wielstt ¥ PordEftor s a reaction zone

for eedbl@ftwhtlbm of frealkyl mEbhal @&athtoatboﬁ moaodtean lpphitiessioh enedium.

stre The inteqgrate mof .Claim1l6 :
conpribsi ndadrerett AL SR AS A Rt Foal Grclipgs gor tansterting
Kaetrorth h @R dubEprédieadinG R ESNS &dter 16 b kR aTcbitieasaw dighm.
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