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WD 2008/ 019873 PCT/ EP2007/ 007299 Process for working
up vinyl acetate The present invention relates to a
w@r@s®s®s7s or wor ki ng up vinyl acetate from a B@EEP2007/007299
m xture which is formed in the gas phase in the
conversion of 5 ethylene with acetic acid and oxygen
over palladiumor palladiumcontaining catalysts, in
whi ch the energy of the water vapour saturated carbon
di oxi de di scParogeds fooweHain@0okp désyl beetate used. The
production of vinyl acetate by conversion of ethylene
Wi th acetic acid and oxygen or oxygen-contai ni ng
gases over fixed bed catalyst in the gas 10 phase is
al ready known. The reaction is in general carried out

i BT IO 541 Fo AR ot STREIAY Upn gl o4 from
a g‘é‘%r}r&&&l‘%n@vlﬂehaﬁ 'ﬂé@ﬁﬁ:ﬂ RRT fheOlEas ThRagtohhethetdnversion of
portion consists of palladi um and/ or conpounds

ethyleseeokithi mcatidi ticdd, agdl doxygenc ooparurpidladienmeobr cpalladium
be present. The_ actjvator portion gonsists of 15
conct@xmp@gm@péabrst%l shewhichoithaaenergyonp theaw@ter VeRoOHr saturated

carlp et e EhsEACTEI 119, Gs SRUPHEL RO i1 oa or

al um na being in general used as the support

T ahislon 1 BE5R Ly BB RO SN e i

andbx9€n Ur bky“% ledfing gagsedvertfixed &Medaﬁamysanm the gas
anount of 4 % by wei ght. Each individual

phaaetisvalteadyi knowrge"ﬁbe: atacticn laduatnemalaﬂalamm Qut @t pressures

oféf"m 3 Meamng temiesioter of2800h 230beronpues En atalysts
oL AT L S BT I
por%%?@é@&ﬁ%?’of $alladRIMERRARL O8hB88nds thereof; in addition, gold
or compounds thereof can be present. The activator portion consists of
compounds of elements of main group 1 and/or main group 2 and/or
cadmium. These active components are applied to supports in finely

divided form, silica or alumina being in general used as the support

material.

In general, the palladium content in the catalyst is between 0.5 and 5 % by

weight.

If gold or one of its compounds is used, it is added in an amount of 0.01 to

4 % by weight.

Each individual activator is in general also added in an amount of from
0.01 to 4 % by weight. In all three percentages given, the metal content of
the component is in each case based on the overall weight of the supported

catalyst. The following catalysts are preferred:
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Pal | adi unf al kal i netal /cadm um and
pal | adi um gol d/al kali netal it being possible for
w@aloBathstan and/ or gold to be2present in the  PCI/EP2007/007299
ready-to-use catalyst as netals or as a conpounds,
and a preferred al kali-elenment being potassium
Potassiumis used in the formof a carboxylate, in
particular as 5 acetate. Especially preferred are the
Palldiwnyslkalipaidtalicadmawet and/ petladsimigoddaikale/ metal it being
cadm um acet ate and pal | adi um acet at e/ bari um
possibde daupallediysiandpn molddetla present héhenipady-dogise Catalyst

o R AT Sl N Bl v

T e

acegltyl ene, whi ch cannot be avoi ded conpl etely, co2 and
water are formed: 15 H2C=CH2 + 3 02 -* 2 CO2 + 2 H20
Thus, nore than 1 nole of water is fornmed per nole of
Especinjly peefeated are thgemtabbrsts ipalladiught agstateipotgss Brm acetate/
f or med conshtrbé one fourth of the ;1
cadiimy| ARG ATl cPRBRRRD A BRTHEL FSRIGRUEHE! pStassium
ace{)%-prpduct, C® is formed. The gas m xture leaving 20
“vinyl acetate reactor has a CO2 content of about
10-20 % by volunme. From U | mann's Encycl opaedi a of

In ﬂlﬁdﬂﬁﬂfﬂ-ﬁk p @Al pro¥®ds, Ang¥ acetlle &l wWaer l386forhied in

I's known to absorb the carbon”di oxide fromthe gas
equéiobamambants, aslshowc athe oMo win@netggeatisnpot ash

sol ution. The hot potash washing process besides an

absorption step al so conpri s?s desorption 25 step,

and is known in the field of (&Heni cal engineering for

Hpe=63hat fHCOOHAM. T Oom gas st e O €ef CHlz o H O

process (Chem -1ng.-Tech. 60 (1988), WD 2008/019873 -

3 - PCT/ EP2007/ 007299
Due to the total 0X9 at(l)on of ethylene, which cannot be avoided completely,

CO, and water are formed:
H2C=CH2 +3 02 — 2 C02 + 2 Hzo

Thus, more than 1 mole of water is formed per mole of vinyl acetate; in
general the weight of the water formed constitutes about one fourth of the

weight of the vinyl acetate formed.

As a further important by-product, CO, is formed. The gas mixture leaving
the vinyl acetate reactor has a CO, content of about 10-20 % by volume.
From Ullmann’s Encyclopaedia of Industrial Chemistry, Vol. A 27, 5t
edition 1996, it is known to absorb the carbon dioxide from the gas stream
in a column charged with an aqueous potash solution. The hot potash
washing process besides an absorption step also comprises a desorption
step, and is known in the field of chemical engineering for the separation of

CO, from gas streams as Benfield process (Chem.-Ing.-Tech. 60 (1988),
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No. 5, pages 410-412). In the absorbing section, CO2

i s absorbed in an aqueous potash solution. The
WQe@ss1asas i n t he absorber in3general is hi gherPCT/RRI00%007299

MPa, so that also a part of the gas to be cl eaned

di ssolves in the washing solution. 5 The efflux from

t he CO2-absorber section can be expanded by use of an

i nternedi ate exi)ansi on so that the dissolved gas is _ .
Nor &I, qzaged #h0phi2). amd tharabspebingc yetteen,t £Phds prhsesked in an

ks RTINS TR LR LB b e e
e RS B L3 RO, R 15 AT g ges i e

Waﬁ{igg@opﬁﬁ@ﬂi ling. Usually, the washing solution is
regenerated at atnospheric pressure or small

over pressure, and the potash solution |eaving via the.
ThaesflukefrobotthenCiOs-alesyrbeedettonheamibeoehpandat thyonsatof an
~ a tenperature of about 100 tg 120 C. . At .the head of
intermedoaiz- erpangien socdrtShe hatelyed gasnisvigd easedaibpart and can

renoyved at. a tenperature of about, 100,C. .15 In,the .
be [ERRICth S b ArBEPS. Y FuPhndid Fhateid Sqath sBeish is fed to
i e t t Q4
00 RlsgPlof RN o (ROl O, TR gt the
pot¥$¥bliaéen as anbyeadedtby lhahtiag. addh € Osds Fxpedled bgafeeding of
content in the working up of vinyl acetate by
diratitsstertmtdrohoilsngie disuablys . then wasbing cpdetiponisofregemgrated at
aceijat,e, besi des ot her by- 20 produgt al so et hyl . )
AtmQSBhSHE NTESHHEPHEWA nOKHPERTINE: 8] 386 ROtaYDSoBtinpleaving

via B85 Ba0f ECBUDIG! B SRR R Ehtharure
of SH&Lt 18001 20f °@5Q\ ¢ PRENHRAHYef The @@nge@bkm, atost Wthirated

acetate is energy-consunmng, and int art vari ous
withregtes sapoar és kernonedhit ahteaiparbture ediateouthied0 °C.
consunption of 25 energy in the purification of vinyl
acetate by separation of ethyl acetate and other
In the- priedwst shewpiedgeindigaiion theuste pag depbwoptenthaf the water

vap(rgﬁg?i L%ﬁéﬁﬁ%_ob%gn%dt P Cthe ﬁu[ag (\)/}" nt¥1|e %ﬁ;—gtegoribsér in the

working up of vinyl acetate by distillation.

The use of said heat content in the working up of vinyl acetate by
distillation is desirable. In the production of vinyl acetate, besides other by-
products also ethyl acetate is obtained in an amount of about 500 to 2000

ppm based on the amount of vinyl acetate formed.

Ethyl acetate may be present in pure vinyl acetate in a small amount of 250
ppm only. The separation of ethyl acetate is energy-consuming, and in the
art various processes are known which aim to reduce the consumption of
energy in the purification of vinyl acetate by separation of ethyl acetate and
other by-products. Moreover, also the separation of the remaining acetic

acid traces from vinyl acetate is energy-consuming.
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WO 2008/ 019873 -4- PCT/ EP2007/ 007299 1In the process
according to DE-Al -3 422 575, the hot gas m xture
wo e@siom373 t he vi nyl acet at e- deact or, whi ch conBCEHEB2007/007299
essentially of ethylene, acetic acid, vinyl acetate,
wat er, carbon di oxi de, oxygen and inert conpounds such
as nitrogen and argon, and furthernore contains ethyl
acetate, is fed to a first 5 distillation colum, the
In the- paidess aocerdiaigytlr XE-o%l -GolRan3 7 whihehhots gap merxdtradleaving
wi.t hout additional heating.. The gas, m xture |l eaving at .
the t(iByhaeetats reaqips \vb!qlhﬁomséa e$5§n@@é1dgﬁg C%}bflsn%aoﬁigeat& acid,

th th fl dehvd
wn»“afeafe%ﬁ%h%%@eerﬂxcaé FioRide, SELYeH 3hPerC bR such as
mtrfog fa%fd gié%dxfr A % 0%@%5?@ QBH@A1HS|eXh¥1TQ@etQ?e9 i pedU L a first

t he 'heat exchangetr to a condenser.

dlstTﬂQn@ﬁftdcﬂﬁihd i qhef isedcdlied eippe-debydtatégpedoiuma, which is
col l ecting tank, in which the liquid separates into an

opeaqu@dowsthoauudidalmtlon@lahca;tupg»aibe gﬂsemaqme@ sayingsat the head of

th 1sI r$ved dt;gse&)orrpg% I&ilr{%gazggtar%gg/ g? Tthlere r%ﬂlé& RS rthe pre-
deh'yteig%/} rr‘?t é)(furﬁl ol ugn%e 5@?&% %rt 8%1#‘2' 4 @rr?u%'ie 1s cooled

enser con aseo

andeH%y}ef@l‘f)?tlélth%atJJ‘ b%rﬁé‘sﬁ%hd?f%qya%e' gaé’vﬁﬁﬁﬁﬁeoﬂltenofs fd®® from

gas mxture in a washing Umm opérated with acetic

theahest axchaspengol iaqeotddenbérchThe pbstoonddsjupfac@dthesein are
recycl e-gas washer. The renmaini ng gas is recycled to
trapped in @a@@léectmméar@k,f inuswhicbnthenbqbust separates Hio an aqueous

| s the 20
and g hien s | i haueots BRReh & eaRauAl A theordaic phase
conﬁgl%ﬁe’lgem‘dfrﬁ éia% 1%0#’{%113& £0!] eekRg 1th ﬂhé‘ Weadelof the pre-

in case not the-conplete organic
dehl Hgﬁ@ﬁh@@hhhgn1the condensate is used as reflux for
he pre- dehydration colum. At the bottom of the
pre-dehydration columm a m xture i s obtained, which
The2portoorss sulsichfarei myti liguefiadan ﬁ@ecmdeatsled st captain gaseous

vinyhacetaier HHFf VoD (AR Radt PORTE Gt HAG THr BRI in o
washing column operated with acetic acid as washing liquid, which is also
designated as recycle-gas washer. The remaining gas is recycled to the
reactor. The efflux from the bottom of the recycle-gas washer as well as the
remained of the organic phase liquefied from the condensate of the pre-
dehydration column is collected in a further tank, in case not the complete
organic phase liquefied from the condensate is used as reflux for the pre-

dehydration column.

At the bottom of the pre-dehydration column a mixture is obtained, which
consists of vinyl acetate, acetic acid and about half of the reaction water, as
well as by-products. The other half of the reaction water has already been

split off without energy supply and forms the aqueous phase of the
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split off without energy supply and forns the aqueous

phase of the WD 2008/019873 - 5 - PCT/ EP2007/ 007299
weomwdersai e whi ch i s formed- dpon cooling of theCTERZH07/007299

vapour of the pre- dehydration colum. The bottom

product of the pre-dehydration colum first is fed to

a collecting tank, which is al so designated as

collecting tank for raw vinyl 5 acetate, and is then
condensatd whi¢hn ia foenwdduppst¢ooling of twl bead apour of the pre-

sqQ-cal |l ed, azeotrop columm. As a head product,
dehydratiory gpIWBRed vinyl acetate is obtai ned:;

furthernore an ethyl acetate containing side streamis
The\aﬁ;cﬁk&%d’proaﬂgﬁ f%f]atlhleyﬁ) e Rl %t‘?{)fi’dFSfu 8 ehteiReded to a

Ichis'recycled to the system as eedback acetic

colRetiflg tHMk, 8vhidh 3¢ ellad QlcePiatai g csildeting raak fer raw vinyl

renmoved. 10 The water-satufated vinyl acefate, which
acetate nand e el ebrksdrgs inne sewondedistifati oof calhenrs etberab-called

distillation colum, is conbined with the botto :
azegfrppuolwnnt hAsr achgad g)&@dua%h@fat%aatﬂlﬁ%teﬂeﬁﬁp%e%ceé?te 1

t.he .organi c phase liquefied from.the condensate .of .
obtgiigds (BFRer BTG e tfiatersaRBipHeE R4S SPEAr if eptained,

¢ : e ; ’ '
and @ity 3 bEHOhEprodRe R whith SreERHRtty fie system as
feed@bdcl aconc etsdt The ethlysttaegymirliyg isidé atianeds admoved.

reflux. The renoved side streamis separated into an
Theaguetoursatardteah vonglancetaphasdichnd noke reeydedsapmafiexi to the

renpved and e Qrgani c phase.is recycled.to.the
head b e SErad QR IboRoRe G it caByBEdcY @&Pbﬂfﬁ?%efﬂux

ry vinyl acetatelacef ¢ id. mxt i . ved:
of GietrFulie, gy S EmErrRE e PObf ettt fhe Sydithib PR iquefied
froMU4hg HndehsaRCot ﬁ{e%fy-aéhi'(ﬁ@ttio‘i’ﬁc&l%'rﬁkﬂn- In this

colum, as a head product” vinyl acetate which is

al nrost conpletely free of ethyl acetate is obtained,
Theapdthehenbaurenis feddtet a ofthitdi distidlaiom, ochioim, cthe adiasalled

acetic acid, hi_gh boi I i ng conpounds and traces of

a

dehyfratiomcslama. ahbe chend vapoustel this pelyencaften copdensation
alm®s ngc’nsipilgtgpy i%srgcypc%ai gé eAgam eci Rmove Vesqde stream 1s
separated into an aqueous and an organic phase, and the aqueous phase is
removed and the organic phase is recycled to the column. From the bottom
of the dehydration column, a dry vinyl acetate/acetic acid mixture is
removed and is fed to a further, fourth column, the so-called pure vinyl
acetate distillation column. In this column, as a head product vinyl acetate
which is almost completely free of ethyl acetate is obtained, and the bottom
product of this column, which contains acetic acid, high boiling compounds

and traces of vinyl acetate and ethyl acetate, is recycled to the process with

a partial stream being removed.

A further variant for working up of vinyl acetate is known from EP-A2-0
423 658. In this process, the bottom product of the recycle gas washer is

not directly combined with water-containing vinyl acetate obtained from
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A further variant for working up of vinyl acetate is
known from EP-A2-0 423 658. In this process, the
whoaosomspy oduct of the recycbe gas washer is PGI/EP2007/007299
directly conmbined with water-containing vinyl acetate
obt ai ned from WD 2008/ 019873 - 6- PCT/ EP2007/ 007299
the azeotrop columm, but is first fed to a further
colum, in which as a head product a vinyl
the agedb@bp-osdnem, dnedsrforst ifed abtaafurtbir eoldnas, m bdtebes a head
product acetic acid is obtained which is recycled to
prodiet pvorBsacetTHe WalEkaZeOWPRyiF obiaidieds @ngdsahaitem product

aceiigit%i(iggiﬁ) | ?ﬁf;::d %@ﬁ%ﬂ?%ir%gf@?ﬁLtgeﬁgw%{‘%ég-ggﬁgiﬁug%us vinyl
ace%?%u%ﬁafﬂ% iR Fl’ﬁ%t Q&Hi&id’iﬁrlkgglu%’?iig LHRbINES eRU@Nkhe water-
ehydration colurm and pure vinyl acefate

satithfdd ViRl afctaed Whiained fasArdrnagedvrép ddlanpr emelsss darther
DE- Al -3 422 575. The process according to EP-A2-0 423
worked unpqin the satbsetuent dehydrattomswdwmnoandf pure vinyl acetate

_distillation energy for the separation of
distaldetion &ojummelm aCHPItanse Wi pgoeessoet %E%J*Az% 422 575.
575, however. .a snall e[~ Of o) 3.l [
The daePe AnaraMe Ond Al riad e Hhe' fhe, same
- n f iRy I
confp S HERRRNIPR0H rkl ey Y eopbiheol M hetate s the
prot&sy ateoghing Was OE-Milth 422t 515,abod caed, ias sobtlkmedmier of

acetic solution as well as the organic phase of the
colemndplatest & faquiradhangthug the ényentaens osts artnlower. The non-

| rost free.of ethyl acetate, d thus.a ) :
congRBreLPREST Phe YiRvshriato Fam e pradetbRyptigrgolpmn which
s FTRIERLCT MY e RL G AL B aREF SRR gbrgnca o
acefit AMu@sFiasi WBH! aditfd btgAatic Phasel dfthel @nddigatdlfidithg pre-
off of the bottomefflux fromthe recycle gas washer.
deh®drdtion scohanactarei stlinost ofrdeheofvi ethlyl acettate, wamdi bns an

up processes of DE-Al1-3 422 575 and EP-A2-0 423 65
energeiical e expensivessinaraBAn ot ihd ;agatate fmean S@eﬂ% t\GﬁVF acetate

stregisy 158t aPEeToPbHn (RAORAn dPBuUEOCer  TeaBbefbfits the
opetAiSHTbf H%addeidreTBdiRARatidh E§Rimn for the splitting off of the

bottom efflux from the recycle gas washer.

It is characteristic for the vinyl acetate working up processes of DE-A1-3
422 575 and EP-A2-0 423 658 that the acetic solution obtained from the
bottom efflux of the recycle gas washer, the water-saturated vinyl acetate
from the head product of the azeotrop column, and the remainder of the
organic phase liquefied from the condensate of the pre-dehydration column
are combined. Thus, to the further purification stages performed in the
subsequent dehydration column and pure vinyl acetate distillation column,
an acetic mixture is fed from which acetic acid has to be separated, thus

requiring a high consumption of energy. Furthermore, the dehydration
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organi ¢ phase liquefied fromthe condensate of the
pre-dehydration colum 25 are conbi ned. Thus, to the

WO eooBleas7puri fi cati on stages/performed in the PCI/EP2007/007299
subsequent dehydrati on columm and pure vinyl acetate
distillation colum, an acetic mxture is fed from
whi ch acetic acid has to be separated, thus requiring
a hi gh consunption of energy. Furtherm)re t he

colaimy dndt then puce 20091 cacseaz distil PORERRIBMOFYYgbe designed
colum and the pure v acef.at %Pdl st.i |l ation colum

withgorrasiomae g Ml Bs S Tigh 1P ASFUEA et or | o

insensitive to acetic acid. Still further, the
a 0 h 0
Stll?ofglg% zdtﬂg% c];oe %SQ e ?he h f’é Heﬁy&%éfﬂg]:go‘(dmh&arvgﬁcgnls not

%Eam reflit ho qaetl@éams of 3hé p*rerd@iyalraﬂmmcmﬁnﬁtdml contains
acetate. Because this streamis conbined with the

a cowbier amaunt afedhyl ayétaseeBacasenthys afreem isheonbened @pth the

colum, which is obtained ? a head product froms
watepisataratesh \@nbf;ua%ﬁé@teat@lxoﬁ tar rihgg aZ%W@HnFP A fth is

obtél]ggpzilijg%e ? Igrpﬁy,%g L on ol c:ijllug}ﬁ \r,]\%l %#f‘g éy?é’ te ectoé]ttammg
stre%ﬁ{] 1?%3 etpatrh%t Seh Y uknk rﬂeﬁﬁdré’c@oﬁ'&%‘l%ncm BHire%vinyl acetate

cess. he non publ 1 shed Ger man pat ent

dlsﬁn%bﬁaddlﬁﬁm/\/l from Rehidhl ethidndsstattOca? M5 spdrated only in an
0.8-44, in contrast to the processes known from DE

enesgy-ZﬁnsﬁmlnglpranebsEP 0 423 658 A2 the bottom effl ux
fromthe recycle gas washer is not fed to a

1 50 BSE B S o Lo SRS, (o S 10
205D IEVOANE AL Yoiihs PPl Brodlssd khawmoqﬁ'ymzt 22 575

X fromthe recyc as wash

Al aa.lfntdeEP trepty 698'&2'ﬂ%r19@ﬂd61%defﬂ\b@ ffchﬁ ﬂh‘é\/‘ﬁcy@%’ ga®fwasher is
the pre-dehydration colum, thus further heating the

notnfiedt 008 exth | Receitnige tamnkt tomwlebhl fintHarostraanes raec;fedeandgaénch are
washer. This measure inter alia |l eads to _a washi
thenf fegathen fask tor ¢hgo dfé\wﬁaata@m ofokugny And s@“trﬁa{"myl acetate

dlsﬁﬁgpgm g cor@l{t elﬁé,tg &)gg{qm_ﬁh\gﬁf’?@?cgler %%}sgv eag_plgr after
heating is introduced into the lower part of the pre-dehydration column,
thus further heating the mentioned acetic bottom efflux from the recycle
gas washer. This measure inter alia leads to a washing effect in the pre-
dehydration column, so that almost the complete ethyl acetate is washed
into the bottom of the pre-dehydration column and is removed.
Furthermore, by this measure no acetic acid containing stream is fed to the
collecting tank before the dehydration column, but the acetic bottom efflux
from the pre-dehydration column is directly introduced into the azeotrop
column. The complete acetic acid is removed with the bottom of the
azeotrop column, so that the stream supplied to the dehydration column and
thus also the stream supplied to the pure vinyl acetate distillation column is

free of acetic acid. With the stream supplied to the pure vinyl acetate
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Furthernore, by this neasure no acetic acid containing
streamis fed to the <collecting tank before the
WQi2i9$dt73 on col utm, but the8acetic bottom ef f PGIKEPIOPTONT299
t he pre-dehydration colum is directly introduced into
the azeotrop 25 colum. The conplete acetic acid is
renmoved with the bottomof the azeotrop colum, so
that the stream supplied to the dehydration col um_and
distilason| soluma sbeign freppl dfedacesict hacigur atlse nghe  distillation
acetate distillation colum_.is free of

expwﬂﬁ;xrméogtqtgamlggpﬁm BHTY yiRYleagsiate s ,@E?%?Ls%flgigcwe the
8/ 019873 - / / i j
ool AR o aseT SRR Phcsdiold L oy

distillation expenditure for obtaining the pure vinyl
In MELARS] | Sodfe! Reatiff CHHRRsS NGesceRA dhi B Gfon-published

traces”of acetic acid fromvinyl acetate is very

Gere®gi | patehd bpplivatiyh adei athe dilet |ridrnbe10n1(ibr@6@§s 036 930.8
described in the non-published 5 Gernman_ patent

distalpption as iC@nrlv\ﬁt(hltt&feaf ower frmperature. 2H®65b93t9n93@m96rature in

B e e LR B
lo
confh 4L R O S5 Sy 4R string o D

34@2‘3‘7$SAI%RPEP'®@1213%5§A234 22 575 Al and EP 0 423 658
The process for working up of vinyl acetate

accordl ng to the teaching of the non-published German
Thepptaress dppmakingupwf MinHeadetate angopdmgl® tfootaghéng of the
930.8 can still be inp saturate

nowulsm&ﬁm%pmm.@pémaas%w'iﬁfmcoélwmr {005 036
930%%:3de3 rlrﬁgg?+ﬁ%a% g‘f&?@ WG4 vﬂ?ﬂqﬁr tte}%p%’ur' Which

re vinyl ace

is dbitsine P' Al ﬂh%”h&?ci wmheléomfes@%élsaff@ HERaS ¥éfp fapartuw ®f about
use of the heat content O0f the CO2 saturat ed W th

lromeCefls uegbfior thhebting ofbthei ped einyl Iaeetz&adilslﬁllahen column.
CO2- desorber and has a tenperature of about 100

Thef decisirec mecasumg for theeugsupé the hgat Feaptente of the COZ saturated
o o bl G LB e n
has“ ke%era%chéqo? alb%W?rl'O'@%@f fothd ﬁ%%?tolfrtﬁeiﬁure vinyl acetate
distillation column is the lowering of the bottom temperature of the pure
vinyl acetate distillation column. Such a lowering of the temperature is
possible without a decrease in the quality of the pure vinyl acetate because
the complete acetic acid is removed via the bottom of the azeotrop column,
and thus a supply of an acetic acid containing stream to the dehydration
column and the pure vinyl acetate distillation column is avoided. Through
the lowering of the temperature in the bottom of the pure vinyl acetate
distillation column, a sufficient difference to the temperature of the water-
saturated CO, which is obtained at the head of the CO,-desorber is built up,

which makes it possible to use the heat of the water vapour-saturated CO,,
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20 possible without a decrease in the quality of the
pure vinyl acetate because the conplete acetic acid
wo 20080m892d via the bottomoP -t he azeotrop col BETEP20aT0)7299
thus a supply of an acetic acid containing streamto
the dehydration colum and the pure vinyl acetate
distillation colum is avoided. Through the |owering
of the tenperature in the bottom of the pure vinyl
whighatant 8lsaSbelidstignaséd an desbrbur, exhasist viappent for the heating of
difference to the tenperature of the water- saturated
the pope winyhadesatgndistiNagiontcQligimead of the CO2- desor ber
is built up, which nakes it possible to use the heat

of the.wat.er vapour-saturated 2, 2 1019873 - D-
Thelnabsto 10 9855 erPinroa 105 (B SSRLTAIEN oY auy T acetate

e t 0 hakd o the & d¥érSion of
frOI!l\:/li ﬁl%lr Eg%erﬁg{igk%ibgﬁgﬁghngfg E:nolttgﬁ‘réﬁﬁe&nventi on thus on ©
ethylefigi Stishi Acatipr eeeds ahdr dxygenepareat ipwhladium nyt palladium

acetate fromthe gas m xture being forned in the gas
conpgiaseg catalysiscoileesisi on of 5 ethylene with acetic

aci d and oxygen over palladium or palladi um

cont ai ni catal.ysts,, wherein a) the gas m xtuyre .

v R thRe A QukTR LEBNEHS She AEROHR danentsoiFSdyqeg into a

distillati . GOl LI e gas m xture |eaving at the

head of ]#152%1‘@?% ! |§?)|illl+gti on 10 colum is cooled to

-20 to +50 C, so that a condensate is formed which

separpj ahei ph9 Miktassidedsinthasethentiead of adsi firstodasflation
c) the aqueous phase fornmed in step b) is renoved, d)

t he or ganilumphas edobeded +20stoed50) °Corsol thatl § eondansate is
part is 15 reintroduced as reflux to the headrg t he )
first difermedawhesh seppiates dRiyan rasiceys Hhaghend garerganic
of the argani c phase not used as reflux is renoved,

e) the Sfiot condensed in step b) which contains

vinyl acetate

¢) the aqueous phase formed in step b) is removed,

d) the organic phase formed in step b) completely or in part is
reintroduced as reflux to the head of the first distillation
column used in step a) and a part of the organic phase not used

as reflux is removed,

e) the gas not condensed in step b) which contains vinyl acetate
is washed in a washing column with at least 90% aqueous
acetic acid to yield a vinyl acetate containing acetic solution at

the bottom,

f) a portion of the bottom product of the washing column used in
step e) is first cooled during pumping over and is then
reintroduced into the bottom of the washing column used in

step €), the remaining part of the bottom product is removed
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is washed in a washing colum with at | east 90%
aqueous 20 acetic acid to yield a vinyl acetate

W@ 09B4i987hg acetic sol ution ldt- the bottom f)PGEI/EP2007/007299

portion of the bottom product of the washing col um

used in step e) is first cooled during punping over

and is then reintroduced into the bottom of the

washi ng colum used in 25 step e), the renainin? part

of the ot beatpdaduat léast BndUednddheodedototrs3lowen part of
PCT/ EP2007/ 007299 _and heated to at Ieass 30 C, and

t hen fedhe irshdistdiaiiongptumsn usedanssteRa)di still ation
colum used in step a), g) a gas streamis renoved at

e S e S
remai Nl APl ! i Whichey PoflohOis! diSchAAell A cxRAEst dHd the

t he exh i scharged in“step g) Is passed through an

aqueous reflai@nghpoidniid fetycldd td eheaguaeoion, zankal i ne
solution obtained in step h) is regenerated by
increasing the tenperature to 100-120C, 10 j) the CO2

st r eal sheueahaustyi dischatged viapstep r ghuist i PAFsedofhrough an

step i) is renoved,. k) the vinyl acetate, ethyl
acet at e,aqélééll?calgéﬂ‘ﬂ‘eaﬂﬂuﬁﬁper cont ai ni ng bottom
product of step a) is fed to a collecting tank and

the ppesguri l.qui,,h ] X S a gaSgi '
o oc U0 AR e BpNEh Sor ke gessis ) s
expansi QBgéRerated bl )intcpedsefle tige tempeaomct i $004 120N
colum, and from a concentration zone above its

bottom an ethyl acetate containing side streamis_

r emovpd the) Che streeti satwiadiedindtithawaterc orpauai regulting from

bott om product of st e(P 1)
step 1) 1s removed,

k) the vinyl acetate, ethyl acetate, acetic acid and water
containing bottom product of step a) is fed to a collecting tank

and the pressurized liquid is expanded so that a gas is formed,

1) the liquid which results from the expansion in step k) is fed to
a second distillation column, and from a concentration zone
above its bottom an ethyl acetate containing side stream is

removed,

m) the acetic acid and water containing bottom product of step 1)

is used completely or in part for the washing of the gas in step

e),

n) the head vapour of step 1) is cooled, so that a condensate is

formed which separates into an aqueous and an organic phase,

o) the aqueous phase formed in step n) is removed,
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20 is used conpletely or in part for the washing of
the gas in step e), n) the head vapour of step 1) is

W@omwBethS730 t hat a condensatld i s fornmed whi chPCT/EP2007/007299

separates into an aqueous and an organi c phase, 0)

t he agueous phase fornmed in step n) is renoved, WO

2008/ 019873 - 1 1 - PCT/ EP2007/ 007299 p) a portion of

the organi c phase formed in step n) is recycled as

ref | ug) taopotteohedctheforiganic pbasel farmeil linagtepm)cisl 1eeycled as

used in tep 1 and t he remainin ortian is :
removed T€ leto Fﬂe)théng?iﬁi 0 H?egéﬁ?%n‘gﬁﬁ%hﬁgﬂﬁvﬁﬂhﬁ‘ﬂn used in
step d) is panded, 5 .and the. durin

expansi SK°R ﬁ@&ﬁb&’ﬁe@%lp}{l% 38%%2% F%glgg 4 st gp k),

and the conbi ned gas streans are recycled to the

| sLren Yo
pr oceﬁ)z thé geﬁﬁﬁg%?}gsnﬁ Eﬁ&sé eeiloveddinf ERP a? 68 éRpanded,

i s conbine organi ¢ phase resulting from
step n) andnthet fas fermedidugingl @xpansivadspmrhboredvitththe gas
or gani cdphase of st eE p), which is not used as reflux,
i s intrdomeed imstepak)hind the sombinedogas sitgams age ferycled
head produgct of the third distillation colum of step

i éB&ﬁEd’rgﬁﬁsst’he resulting | ow boiling fraction
and the resulting water are separated, 15 t) the

2o LA g5 e S0 YA v e

col umm, gigafiy epvAsRY IreaeRirt efrom r eepved, f 40dn tie teeadgining
of the fourth ‘distillation colum used in step t};‘ _
char act eeimeced pottian of) thehergamtic qrhase cfustepop),t weich is not

fourth distillatjon colu is,. 20 renpyved, .and a
portion I{Sﬁéraéolfeﬂ‘éx,ﬂéd{l@ggpﬁe%h’étoo‘? t%&éﬂﬁ%ﬁ?tlon column,
exchangers, which are operated with the water vapour-

s) the head product of the third distillation column of step r) is
cooled and the resulting low boiling fraction and the resulting

water are separated,

t) the bottom product of the third distillation column of step r) is

introduced into a fourth distillation column,

u) pure vinyl acetate is removed from the head of the fourth

distillation column used in step t), characterised in that

v) the bottom product of the fourth distillation column is
removed, and a portion thereof is heated in one or more heat
exchangers, which are operated with the water vapour-

saturated CO, stream obtained in step j), and

w) the so heated bottom product is recycled to the lower part of

the fourth distillation column.



10

15

20

25

saturated CO2 streamobtained in step j), and w) the
so heated bottom product is recycled to the | ower part
wW@20080ks87f ourth distillatied2col um. WO 2008/ ORCBER2007/007299
12- PCT/ EP2007/007299 1In step a), preferably the gas
m xture | eaving the reaction zone first is cooled 115
Cto 150 Cin counter current heat exchange with the
col der recycle gas, which is thus heated and then
In dtepys),epreferdtly tteagasomixturet lavingtthp, reaction zone first is
condensation of the Iiquefiable portions, does ng

cootest il 5&id tohkS& “Gadn wornierechyenhheat GXERanEE 3v lttﬁ éﬁgtwlder

eyt Sy 80, GO UL SRR Y negon. T i
a .

sy S BEE B ERIEN BRI s hpDRAAiA 4 he

gas RARLAD i9intrbEues @RS IR ARt Aistil fpob kcoldina also designated
used as reflux in step d) 10 is renoved and is

as pee{ivhgddation sodpmg) froma first pressure stage at 0.5
to 2.0 MPa to a second pressure stage at 0.1 to 0.3

MPa, preferably 0.1 .to 0.15 _MPa., The resulti | i.qui d
The amew mdd the 9’6&%’1?)138?% formegh g}gnisﬁﬁpp#é)séﬂe%l‘apg on the
t he condensed head produgc £ h I st kil-at |
tempgTatHE c{gl ?ﬁ"cﬁe@\eglggg .e%ﬁ%tsu?]gazleso? Pég&g# Jﬁﬁnsl%’slttﬂelg %@B The
porﬁﬁﬁfoq‘”t"ﬁb,l dpgal?d BhasopRiste B?%ﬂﬁcﬁﬁ@ nb? RAAAATID i Reep d)
phase separator of the aZeotrop columm. The portion of
is rémevedrgahis eppaadedtincdtep sq)nfrton rat fiostupedsase stfgeuat 0.5 to
to the head of the azeotrop colum is intrqduced into

2.0 MPhitoch setanthpragisithsiageants® 1des) gnddRa prgferably 0.1 to 0.15
dehydrat i qn col.urm .Preferab

ly,. the cqoling :
MPRcrhier &N lGHED ib) MBI e g UFUH fee GrgaRic; phase
20,.ph i ) s i
frorg U P AET ip PR tle P e SRS AR BRI cofumn, also
desPrfiRe das @HRLAIPS cRmAYSRp #f. Mefytabdgebefleordinib plases are
s smal|l as possible and Contains, as far as possible,
conibiaeddnpthet ghaseoseptaratir &ff thel azadtep eolumn. The portion of the
organic phase which is not introduced as reflux to the head of the azeotrop
column is introduced into a third column, which is also designated as

dehydration column.

Preferably, the cooling temperature in step b) and the portion of the organic
phase formed in step b) and used as a reflux in step d) is selected so that
the bottom product of step a) contains an amount of vinyl acetate which is
as small as possible and contains, as far as possible, the complete amount

of ethyl acetate.

After step e), a portion of the bottom efflux of the washing column, which
is also designated as recycle gas washer, is pumped over, and the portion of
the bottom product of the washing column which is pumped over is cooled.
For cooling of the bottom product, means are used which are known to the

skilled person, for example heat exchangers. The portion of the bottom
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After step e), a portion of the bottomefflux of the
washi ng colum, which 25 is also designated as

WO awp01987has washer, is punpbll-over, and the pPCT/EBRINTI07299
t he bottom product of the washing columm which is
punped over is cooled. For cooling of the bottom
product, neans are used which are known to the
skill ed person, for exanple heat exchangers. The

effloar whoch of nbh@mmpetcbmv‘mlmeﬁmmsﬁ@m th® washing column and

is oaash 60 & IORPEREIOR 5 av M CarRrotiTabhaRTcel 16 120 °C, in
kSRS B o8 5 AR i 1P dPor
first 'HlEQﬂPﬁSH ¢S BIFI? ds¥ein %@%}5 a?f dhiebl{i et heatln the bottom

at1on columm used i ep a). Suitably, for

probigat ipgnpdie dat bOnthe agHitgd delupeditoid missédethnasphng heat
colum it is passed through a heat exchanger.

exchapger.abl y, the nentioned bottomefflux of step f) is
fed to the 2. to 15., in particular 5. to 10, col umm

e e TR ST
parﬁ%ﬁ{%?ﬁsg lﬁm’coﬂlrgﬁs ﬁatté SN Cf!sffrng‘aYﬁﬁl J‘Mﬁ'x Q,jblumn counted

y1 ene, r éact oxygen an

froMthl%fl%i%&h ofCﬁfebc%lunm oxide. Fromthis gas stream a
portion is renoved as exhaust, and the rest is

recycled to the reaction zone. The renoved exhaust
At cthat head chirthen wdishxiglecalughnri,s as gosi streaint és aeméved, which

was hi n% step with an a%eous al kal i ne sol gtl on for
contaimsy Ahyenenenearsanteddi oxyarn ibh 3% i BY-RIOHAGE: carbon

. Wa ps_are _known in.the. ar
diofies g IR FBearr o Rosus fovatil Bgktedit g e res
. exhaust. In a subsequent
18 r%é&%g%ﬁ?‘gﬁ@g?é@?@ ﬁghgot ash solution is 20 regenerated
by raising the tenperature to 100-120 C. The hot
Thagreaoosed petlealist Sobntding ¢arbpas shdxikckando ishsubmitted to a
absorber section, and at_the head of
washing step with an aqueous, alkaline solution for removal of the carbon

dioxide.

Such kind of exhaust washing steps are known in the art. Carbon dioxide
first is absorbed in an aqueous potash solution and is thus removed from
the exhaust. In a subsequent desorption step, the potash solution is
regenerated by raising the temperature to 100-120 °C. The hot aqueous
potash solution is passed back to the absorber section, and at the head of
the desorber water-saturated CO, is removed at a temperature of,

preferably, 90-120°C and at a pressure of, preferably, 0.1 to 0.12 MPa (step

j). The removed, heated mass stream is also designated as desorber exhaust

vapour.
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t he desorber water-saturated CO2 is renoved at a
tenperature of, preferably, 90-120C and at a pressure
wobqosprsierably, 0.1 to 0.124Wa (step j). TheRCT/EP2007/007299

renoved, heated mass streamis al so designated as

desor ber exhaust 25 vapour. WO 2008/019873 - 14 -

PCT/ EP2007/ 007299 The head product of the first

distillation colum contains only very snmall anounts
Theohead lprbdacedtthe finst diséiltasioyccethmafdantaifs onbp very small

dth ti f th i i ch .
amaps ol e thel Paatie Sapdahe Thontleg Tedo: af Stomd) anilthe RRrtion
furth d.without furth .whi
of (uptEags GRS OVTaL S et e dof cPHy Heobaph MRl acetate
and];%lfasﬂgén pc;eo?ﬁlrslg:eﬂ rotB&EMYESht AISREY ]mdMRASE wphich would

ed acco to step q) and the resulting |1 quid

reqhite £QEPARRIbiNofhethh aeegani FophAgehdreptdddsting,rthid removed
step n), which is obtained fromthe head product of

orgamie peasents eéxpandedtaconrdiogutm stegl §o amskithmacsetiag liquid is
azeotrop,. col umm. The conbi neﬂi organi c gha es Jjn part

cona?ieedewa ¢ argarac RIASEICEBI i IFRIBSIEP eV iirdoty gptained
T ; is fed. hi . : ;

BB L b Bl 4 b
azeétﬁggpa?f nt hﬁléﬁsnziﬁﬁiéldt io?%%ﬁircoﬁhh&% §xPpARI 8ft irBecycled as

I's al so gnat ed f eedback gas and has
reflaRotet tHehhesdrof thempositidoprecodsmnhel e eelinackdgas fedbto a third
~resulting fromthe expansion of the bottomefflux_ of
distilhetién resfiuminst which iisrals@|designated taspdrhrydmdian column (step
f eedback gas streams are conbi ned, conpressed in a
1). f eedback gas conpressor and then recycled to the
process. Suitably, the conbined feedback gas is

The{ ;%tsg%su(mﬂgi Fr%qnw\é‘fs%eh xBEnE R gﬂa§‘c,e%aﬁi)gﬁs5 Widd bsifhRRY as

~acetic dc Ing in step e is al so
feediidlopaAk efn@dshiLaboe & game Ttoenpguvitibneds ghe ségdback gas

are conpressed and are recycled to the vinyl acetate
resuléiagt fromafther expahangef ohie dastomi efflwomfathe digst dastillation
col&%gpi%usnt%;k). Both feedback gas streams are combined, compressed in
a feedback gas compressor and then recycled to the process. Suitably, the
combined feedback gas is further combined with the residual gas resulting
from the acetic acid washing in step e), which is also designated as recycle
gas. The combined gas streams are compressed and are recycled to the
vinyl acetate reactor after discharge of a portion containing inert

compounds.

In the gas washing of step e), at least in part the bottom product of the
second distillation column is used (step 1). The bottom product mainly
consists of acetic acid and further contains water in an amount of at most
10 % by weight. A portion of the bottom product not needed in step e)

preferably is recycled to the reactor as feedback acetic acid, after a small
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In the gas washing of step e), at least in part the

bott om product of the second distillation colum is
wWQ2wd/o(step 1). The bottom-prfoduct mainly 25 PGHEP2DE007299

of acetic acid and further contains water in an anount

of at nost 10 % by weight. A portion of the bottom

product not needed in step e) preferably is recycled

to the reactor as feedback acetic acid, after_a snal
portién 2hessdles7Been dischapgad Eppoemogel pédighdrailing compounds

t hereof has been di scharged for renoval of high
andﬂvlynﬁﬁsconpounds and polyners. In step r),

preferably only such an anount of the conbi ned organic

h I
in §i53 mge%%aa%ﬁvarb& 1y B drgBEXE E BB et phases
of s@% g%lé&’ hs 26ALAL So itRatPthedh@UM b apsus 88lthe 86cond
tion of the or gani c phase, which is

dlstm)attlmedﬁﬂnhodorttbns ethyp@setate Sn amamodnt ed smald ashpossible.
third distillation colum, which is al so de3|%nated as .

Thedpotivmuifohecorgame phasst syhish, ist et Beedrehdet h@aﬁurpose is
product. of fhe.,t i.still ation colu

mtreéwr dBfg, t he il qq%tedhlaszonbiﬂlugnbow{wﬁ i§ 71PP fesignated as

dehygrat (;*hecg ation of Iow boiling conmpounds and wat er

enove n step t), the bottomefflux of the third
distillation col um, which virtually consists of dry

In sYérS‘)é} theedRidensed Hefa@l poduch @rthd tHirslt distidlation colugmm is not
the so- called pure vinyl acetate distillation colum,

confpletalyhisetl gauredlwi nyit agentios sufficientr fnrothedseparatippad low
e ling of the bottom

roduct (step Through r c
boﬂgng@empqm% ﬂfie%@é@h}%erew%ﬁn which is not punped
over, to the lower part of the first distillation
. . .
tn 5 LS, oL of b s AR Sy iy I rtually
congﬁltéJWf' dr ghvfngl tRR ALl §s \feaWo AgBhAheddtitdtidmtbRimn, the so-
colum c 20 operated at a tenperature of 70 to

callé@@uze wingt acatity d?i@tltlatlﬁﬁ @ lunirt, fpom whicdkeqruerasaniyhacetate
the q ualltg of the vinyl acetate. Said | owering of the
e

is removed as a head product (step u).

Through recycling of the bottom product from the washing column, which
is not pumped over, to the lower part of the first distillation column used in
step a (step €) an acetic acid free stream is fed to the pure vinyl acetate
distillation column. Thus, the pure vinyl acetate distillation column can be
operated at a temperature of 70 to 100 °C, preferably 70 to 90 °C, without a
decrease in the quality of the vinyl acetate. Said lowering of the
temperature causes a sufficient temperature difference between the pure
vinyl acetate distillation column to be operated and the water vapour-
saturated carbon dioxide, also designated as desorber exhaust vapor,
removed according to step j). This temperature difference is sufficient to
use the heat content of the desorber exhaust vapor for heating of the pure

vinyl acetate distillation column.
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tenperature causes a sufficient tenperature difference
between the pure vinyl acetate distillation colum to
wheoospessat ed and the wat er -vidpour - sat urat ed ceEDBP2007/007299
di oxi de, al so designated as desorber exhaust vapor, 25
renmoved according to step j). This tenperature
difference is sufficient to wuse the heat content of
the desorber exhaust vapor for heating of the pure
In accoydammeewatheth snvdntian,cnbottbummfflvi012 ¥esYcyEdsfT®@m the pure
_16- PCT/ EP2007/Q07299. |In accordance wth tFe o
vinylh\asstaten digt hatioBrcefumiy af sar &5mPetrtiFonPt he0 pif 100 °C,

ety T8 LR A AT P B o
onelGt SABrET hkh gk?%&?%é%%ﬂ@[@ﬂﬂﬁ h&dted b §$¥1%§)%}atﬁ?é“8f 80 to

exchangers an us heated to a tenperature of 8

110t eC Spieiferdblyp8@fter B0 Y C30Tlie sd Heafed boetosw preduetis recycled

bottom product is recycled to the |lower part of the |

to therlwwempartactithe eputiesvinyl aadesatecdistitiatignecelumnj where it is
e heat exc

A ST R PPV o
. desor ber exhaust 1.1 h - Of

said Bife phetAuaim e R EaMle: kbl STREhR! Wit B eeifberbfie of 90

to 1JRPC iCuEE D ]ﬁngﬁnﬁ?h%&%ﬁg’&&e[s gxRausd syapart thé energy

optimally used. The portion of the bottom efflux of"

of dahi@ desorberi exHauae etapoe idiopitirhaldy uead cGhenpordunchf itlse bottom
not Fun’ped over is fed to the |ow part of_ the,

efflaxeof thp pueuwmnydpeeetate) distildatépn Holumme whiehcissgot pumped

oSS AR 0 (P, | B 4008 L . o
propgﬁ%t é&%rﬁfnsé bs ig%lﬁtiéﬂl rﬁﬂlak@scfst ?Bgsiglé% lisglth@Meat content of
¢olum thus® I'eads to a signiflc€ant saving of energy In

the td¥k8rbdrnddhAaGevapRdr foRMdatthgupf PhopRss viiheatétasd distillation
second, third and fourth distillation colum in the

coluhai thed leadsl to ac sigtificant kianingipipenereys imrthiopanyk edetate
at such tenperature, pressure and feed back
WOIKRE UP REPSCHhi ch result fromthe overal | perfornmance
of the 20 plant.

The first, second, third and fourth distillation column in the claimed vinyl
acetate working up process are operated at such temperature, pressure and
feed back conditions which result from the overall performance of the

plant.

The process according to the invention is illustrated in Figure 1. Known

measures such as addition of stabilizer are not shown.

The recycled gas mixture, also designated as recycle gas, consisting of
ethylene, oxygen and CO,, as well as inert compounds and low amounts of
organic compounds such as acetic acid is passed via line (1) into an acetic
acid evaporator (2) designed as plate column in which the gas stream is

charged with acetic acid fed in via line (3). The gas mixture leaving the
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The process according to the invention is illustrated
in Figure 1. Known neasures_ such as addition of
W@ eaBlIgszer are not shown. -The- recycl ed gas mn REUER2007/007299
al so designated as recycle gas, consisting of
et hyl ene, oxygen and C02, as well as inert conmpounds
and | ow ambunts of 25 organi c conpounds such as
acetic acid is passed via line (1), into an acetic ac
acetivapodacsap@rafonid2) gisetehdnin dhe Waylmeetatewrastor r(éB via a
as . str charged with acetic acid fed in via
vapy uﬁ@ee§¥ﬁp%ﬁz4§as m xture | eaving the WD 2008/ 019873 -
17- PCT/ EP2007/ 007299 acetic acid evaporator (2) is

Thigtsieg‘fi??tﬁxjée é’%ﬂ}i#hgﬁ?t\ﬁha ra%%%t@rréa%}oﬁ’ '(S%ewl’ﬁéﬁow mainly

xture | eaving 't Vi nyl

condfstindl ®fT edslene,( bietivtdoil, vinyRiadktate covetest caghaf dioxide,
et hyl'ene, acetic acid, vi nyI acetate, water, carbon

oxygieoxasdwell &s oGy eFASES ‘sweh| asasitiogan agdsegonyishpassed via line
nltro en_and_.ar [ sse via l |nt t he
(6) flmcstt @.@&S.Hdlaﬂﬁaﬁoeom ﬂ*eﬂ pre: 4?2@{9!%@%? SiPRBY, 7). The
The t ned in a
ARV T A oo

pre- dehydratl on colum (7) at the head enters a heat

Th@%&i‘?fﬂﬂﬁire(l%hvi/ﬂ%tlﬁé pee(fBhydhaich cblurfin {7948 he iH¥ad enters a
counter current heat 10 exchange with the refl ux

heateixchaegdref®) viaalihen(8) (Wgreands |berough§/ aitedc aunteh eurrent heat
gre dehydrati on_col unn_(7) walmeé Fromt
exchange exithahgeveflwy wiieh ealersivia dine ehé agdis recycled to the

o0 SAGPEDE 4 U2 s e o
gas%%%u%@nté@sg? x*glt%r(%)%)led Wgﬂ%ﬁs&h i fa ﬁ?ﬁ'el qt) liege it is

ortion excee tal n

coollé@t@calblo@@tzxsngct em{e (ighrfied W élﬂ@i( thmit cqlubwena line (13),

pre-dehydration colum (7) by neans of punp (15) via
whénenﬁle(ylz&)e cdldexttedx dhanpertiqropt diqiiidi exeeeding a gdrtain kevel in
ertain period. o

the cqﬂlleéémgn ganlar(d 45 (1f4§’u§’é>6gr heek ngﬂs 2*1?6 &%L@@v@gtfﬁm column
) oEefAat B ISP i 08, U8, RO phit dine 10
Aftéllg)cérfsam period of time, the condensate formed in the collectlng tank
(14) separates into two phases (17) and (18); from now on, the aqueous
phase (17) is discharged via line (19) and only the organic phase (18) is
pumped back as reflux into the head of the pre-dehydration column (7)
completely or in part via line (16), heat exchanger (9) and line (10).

The gas mixture leaving the condenser (12) via line (20) is washed with the
acetic acid coming from line (51) in washing column (21) (recycle gas
washer) and is freed from uncondensed vinyl acetate portions. The bottom
efflux from the recycle gas washer (21) is divided, with a partial stream
being pumped over under cooling by means of heat exchanger (23) via line
(22) and being recycled to the recycle gas washer, and the other portion of
the bottom efflux being passed through a heat exchanger (25) via line (24)
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20 punped back as reflux into the head of the
pre-dehydration colum (7) conpletely or in part via

WO Re98/0(988) , heat exchanger -(I-and |ine (10). HEEEBRNG7/007299
m xture | eaving the condenser (12) via line (20) is
washed with the acetic acid comng fromline (51) in
washing colum (21) (recycle gas washer) and is freed
from uncondensed vinyl acetate portions. The bottom 25

in whidhuthé rhmmmeeffényalsehwsdmsnetermm)atur@ @if\Atdlé‘@st 30 °C,

with a artlal sirea bei n

Prefﬁfahb'aﬁ W 180atCe aﬁb@,ar%@gl)a tP| %Fge‘;-h us hated

o ISAEHEb 8 LB, DR g R i

t:4€ 5 V.
COI‘%%S;%%%%W o MO IR IS In AL, (S HhID. to 10. plate,

cal@inhiedfrofi thux colurhraiottbrho a tenperature of at | east
30 C, preferably 60 to 120 C, and in particular 60 to
100 C. The thus heated bottomefflux then is punped
Theraesiduel tgas Poviscypler gasf(ethelepee unerpaeredopxygen il CO2
cul ar, t0_th

f
B8 B it e TR R T o
comﬁ%eaewéﬁlgqa?e%{mﬁck é’s‘:l d 9%t ﬁ%tehgif}é%hﬁ‘mcﬁ}\éabhﬁﬂately

orne y product aving t

con‘ﬁ@i?@' aayraieand( %bréﬁv@r' i00,,( #fert icompowdsnedci 4 nitrogen
t he feedback gas fed via l'i ne (35), which

andpasgtoni aavedly ascavetad nsidtanygl smellaamoumss edveinyl Goztate and

i nert conmpounds such,as_ nitrogen 10 and ar wel |
ethyk agetats,candithe seembiad g&ﬁniifﬁaén%farﬁcrﬂﬂlpg‘éé?g?léy dngans of

recxﬁ%@?é@%%%@é%gﬁgs onb| nq%%l&gio i’%égﬁgggirvq? élf}e (1) and
aceﬁ@d 'Elee{/%géﬁ%ltgp (29 Aeﬁ‘gﬁgibn(@ tNé Gebl@R® s i@M&moved as a

ace Ic acl'd evaporat or A portion’ of The recycle

wasﬁ@séa§ viampined (28) ain wadére tgadischargé naef&omponernter Fresh
i scharge inert conponents. Fresh 15 ethylene is
ethjledevs fed i |vne lir9§2 Drend fresh cxyggansifed vad linea(3Wne

(30). The liquid obtained at the bottom of the

g e s a6 SRR om0
consisting mainly of vinyl acetate, acetic acid and water and containing
almost the complete ethyl acetate, is fed to a tank (32), which is also
designated as row vinyl acetate collecting tank, via line (31), and is
expended, preferably to a pressure of 0.1 to 0.3 MPa, in particular to a
pressure of 0.1 to 0.15 MPa. The feedback gas formed during expansion,
which contains predominantly ethylene and, moreover, CO,, inert
compounds such as nitrogen and argon, as well as organic components such
as acetic acid, is discharged via line (33), then is combined with the
feedback gas fed via line (57) which has about the same composition, and
finally, after having been compressed in feedback gas compressor (34), is
combined via line (35) with the recycle gas from the recycle gas washer

(21) fed via line (26). The organic phase obtained after expansion in the
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al nost the conplete ethyl acetate, is fed to a tank

(32), which is also designated as row vinyl acetate
w@oloBetasihg tank, via line-(I81), and is 20 expeEGHERR007/007299

preferably to a pressure of 0.1 to 0.3 MPa, in

particular to a pressure of 0.1 to 0.15 MPa. The

f eedback gas fornmed during expansion, mhlch contalns

predom nantly ethyl ene and, noreover,
rawcmndeamchllastmgttraoge@?e)nts drsybnarg@é \«A@Illln%ls(36) and fed
anlc co gnen such

cid, is,di
intoyithe| RS Rilion Colome dad vt s HB150e dipsspibted as

a line (57) which has about the sane
aze§%§805| and finally, after having been
conpressed in f eedback gas conpressor (34), is

TheCRERI RaBoY IF thieNgedodrdl) dwﬁmtmﬁcéﬁﬁﬁﬁl(wg% fEHOt@ ¢b6ler (39)
recycl e gas washer (21) fed via line

via digan(38) phad eonmdicas ed dhafdiar Exqoa:mudensane Wincld\ﬁs passed to
2008/ 019873 - 19- PCT/ EP2007/007299. raw vinyl acetate
phage| separatey (4dnk viading {408) separdfes nta an rrquessys Rhese (42)

Wh‘FEdéﬁ it Reditis (i anRoic oFERIC Rhahetditl v@wh i
|

coffghBrnscf gi’%aﬁgb.érz&se?@eg@ 1T 53,0 Bhoittnca organi

pha?@einCQHQ%‘%&)@rmer@ll)Slsp@ﬁs?(ﬂﬁrg@d Phaseasepst puaip (45). A

(41) via line (40) separates into an aqueous phase
portidf)of the disdlergedrmrgdnic phhsmes fad)to thedhead efgthei azeotrop

coligg @ 4@%&29% 445) Snﬁglg%eﬂwe&sgﬁf " Shageortion mot used
N T -
(48], eﬂis t@eﬁ aﬁ%ﬁdcglfulﬁﬁ‘eTﬁée&h PBcePa% WHletiRg) vidl Hné'(‘B%) into

is used there as re The portion not used

cohﬁﬁnr(afﬂ)uvs dscthsgatbfgan allcanbemtea(léﬁ)zc&mj abede ttheabottom of
third distillation colum (48), the dehydration
colwonu(@) vie lmm>(|49aac§tb@t boétmrerpr@gluvt ofl calumse(3neentains
colum (37). is dischar, ed fro entratl on, zone
o4 37 thy

almgBl Jee [ORPISES AHEHE a9 BPIRIRS glwlnec? 3ty WeTking up
stag%?této%(psrtmiiﬂc% o\;/a?eql, W1 3thof Rty %fnﬁlgh boiling components

and/or polymers, and only traces of vinyl acetate and ethyl acetate.

The aqueous acetic acid is discharged from the bottom of column (37) via
line (50) and divided. Depending on the design of the washing column (21)
and the temperature of the gases to be washed, differing amounts of acetic
acid are necessary as washing liquid. The portion necessary for the acetic
acid washing in step e) is fed to washing column (21) via line (51) and
pump (52). The remainder is fed to the acetic acid evaporator (2) via pump
(53) and line (3). Fresh acetic acid is fed via line (54) to the head of acetic
acid evaporator (2) in an amount corresponding to the amount of acetic acid

consumed during the reaction, and simultaneously serves as washing
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al nost the conplete acetic acid obtained in the vinyl

acetate working up stage, at nost 10 % water, small
waewents7df hi gh boiling cod$bnents and/or pobgIEP:N7/007299

and only traces of vinyl acetate and ethyl acetate.

The aqueous acetic acid is discharged fromthe bottom

of colum (37) via 20 line (50) and divi ded.

Dependi ng on the design of the washing colum (21)
solutieh t for tthepescaled @¢etn¢1ea<géségdtmaoellmas@d which is also

diffe |n% r](ts of ac,ﬁt acid are necessary as
esl&@ﬁ‘? 8s| P%]‘E?PD%F 8816819 on necessary for the acetic

acid washing in step e) is fed to washing colum (21)

Thevhe%lnn'?i%r ((&]t)heg&g\?n‘?&' ?H?gé %% fen I %T@cﬂ%g t(i?% { lqﬁ dﬂs $assed

acet via pu

to éﬂﬂh@isf&) tafk 36 t)av@ﬁt hﬁea(CS'Sq |1§ daee IY(btatHd RAtir&rghfic phase
head of ace acid evaporator (2) in an anount

( 18):ms nesdasdiefhut on tthe preedettydratianetolonaci(d). Thadaedback gas
during. the reaction, and sinul taneouslﬁ serves ?s
fonmérduxglg/@cm@@pm@swe%@uerﬂéﬁ BpaegrLodttig preterably to 0.1

o G R AL AR BB B ack o
fed a\9:1' :jlelgtgr@3r)t ;%L(P?&e ﬁe@%rcﬁeaebé’crl&]%' ﬁlepgﬁ%‘esgl@a ilﬁ@“? 56)) after

S passed to eXpansion tank

corﬁ@r@sélbﬁeo}( Bfdansidf hesfeedback bas e d;nesmxg@n)c phase 5
(18) is used as reflux in the pre-dehydration colum

(7). The feedback gas formed during expansion to a
Thqohqssimbtamed ip2tank (.0 iwFed tmph@&eawgaramo(ﬂl) Yig line (58)

%5 MPa, is scha ed.vig |line %
whegiiorg H{ber ERMIBRY GRbani G NAsES i Battsafe feity dhe azeotrop
col&r%ﬁy@e??dvl%aﬁgl t(?rleégns o%ﬁlgﬁsﬁ?a '1gbéér@eas(§1@ £ 54 11ne (47) as

comp SI on as conpress

supﬁﬁ}A)to tHe Tl'i‘l?d' Hﬁ‘t‘ﬂlﬁltﬂﬁi %bﬂﬁﬂn' %@?Wh(cﬂﬁhs |aﬂs6 ed’esﬁgnated as

phase separator (41) via line wherefromt he
dehgdrdtioredobrmgan T(hephqs;ﬂy tonthead¢hydratioadcolumimes virtually free
azeotrop colum (37) via line (46) as reflux, and in
of aggtic agédare fed via |ine (47) as supply to the third
distillation colum (48), which is al so desi gnat ed as

The E%‘%SHP i éoc?$%§%§ls fTa:}aZieﬁ)eD Pér}/lafn(%ntghv%afje?h%gl tes®Contained in

the head vapor of column (48) are removed via line (59) and are discharged

from the working up process.

The virtually water-free vinyl acetate which is obtained at the bottom of
column (48) is passed via line (60) to the fourth distillation column (61),
which is also designated as pure vinyl acetate distillation column. The head
vapor of this column is fed to condenser (63) via line (62). The obtained
condensate is pure vinyl acetate free of ethyl acetate. A very small portion
of said vinyl acetate is fed as reflux to column (61) via line (64). Pure vinyl
acetate is discharged via line (65). The bottom product of column (61)
which contains small amounts of ethyl acetate, polymers and high boiling

compounds is in part recycled to column (37) via line (66) and pump (67).
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15 of acetic acid. The |ow boiling conpounds and the
remai ni ng wat er residues contained in the head vapor
W@R0080198MN (48) are renoved i a |ine (59) and BEEEP2007/007299
di scharged fromthe working up process. The virtually
water-free vinyl acetate which is obtained at the
bottom of 20 columm (48) is passed via line (60) to
the fourth distillation colum (61), which is also
A pslasiahsateach as rpomaved mid limee(@it)e fudins tacetist #od evapgrator (2),
~ The head vapor of this colum is fed to condenser
intq gayichi Anallnell eape valamshreampoment, AR RYAGTS 3§ tecycled,

inyl acetate free of ethyl acetate. A very snall
to %6%r8ﬁ tESfpo ¥ nyl acetate is fed as reflux to

colum (61) via line (64). Pure vinyl 25 acetate is

\ e e
Th%}&ﬁﬁ‘éﬁf@ﬂ&% \}19%1@@8? Tooaketd e aBseiptRin 66luAR (68)

contalns small anounts of ethyl "acetate,
chap@éd reith arxd ho gt BGi by ngeigho rppieais, iatkaln qrabonate solution,
recgcl ed to colum (37) via_line (66) and pupp %67).
prefpabospotessizan.- carbongeT/sobpoon owig@rom\ sagt hgpad of the
streamis re d via li.ne (67) fr.om.acet] cigd.
adspyRtioR SOBMAROE) eHiamshit ekl Vo Ty (605 akh s free from
S d . , - .
carBRERBERYHe Y pREBUREhAT JE SEUTIE 1o, hE fpSETRad s fed to
liné’gééf.dTh@ B6tt8RS ST PhcOAbSHptiBh cORIMn Sreghiav &b d/idi lifle 70) is
20 to 40 % by wei ght aqueous, al kali carbonate
expaoldetiiantankpi7df) efirabl 3 prosassistage af Kbhdvel .SdVilai tona pressure
and fromthe head of the adsorption colum

stag |¢E£LQ;112! t© _QénMB@, ang gasREus OYLIQAS @Re irgcyql‘ggggor the process
i RaCaSL0E 5 0 YL ) SRR AR S o 0 e
oo B SIRED P T it s ) spohy by mean
of ezt M¥hadnPeds.PTRE HiteregehagedfalRaliZarbofatd ddtatioans passed

X gaseous portions are _recgcl ed to the process via_ line

adk7®) ttenabsorptivadcelanii K68) $8) therhettomyof dhp despmisomeelumn
(64&5?@{«, ?i@fqgf@df?; olégtﬁ]:yo ,rcl)ff g&'bry‘gnn@gs?rﬁ’é gelscinrf)%io(n? :?Rfd gbosorption
columns are designed in a known manner. The carbon dioxide which is
saturated with water vapor and has a temperature of 90 to 120 °C is
removed at a pressure of 0.1 to 0.12 MPa via line (77) and is used for the
operation of the heat exchanger (78). The water vapor-saturated carbon
dioxide cooled in the heat exchangers (78) then is removed via line (79). In
general, one or more heat exchangers (78) are operated by use of the

desorber exhaust vapours fed via line (77). The heat exchangers operated in

the process according to the invention are designed in known manner.

The desorber exhaust vapours fed via line (77) have a temperature of 90 to

120 °C and are cooled in heat exchangers (78) to about 80 to 90 °C.
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of heat exchangers. The hot regenerated al kali

carbonate solution is passed 15 back to the absorption
W@ 200800198(58) via the bottom -the desorption RGI/EM07/007299

(64) and line (65) by neans of punp (76). The

desorption and absorption colums are designed in a

known manner. The carbon di oxi de which is saturated

with water vapor and has a tenperature of 90 to 120 C
Froirs the drostasd producprisseenas gia dine (@0 a1pomren vs glerjved after

por Nz 761 o S al A desorter
LX) | ' he h h .
oGP GRhRRLSS "5 SXeLeners L) e i

9). In general, one or nore heat
exchangers (78) are operated by use of the desorber

Thee¥BREA pYSBRSY ferh8dedifeom B6IUN(H ) 61 hRsheaémperdiarg@fsio to
operated in the process according to the invention

100a?€, pesfegalely 70 ton®OufGreamdis h2stethen desb ekehargérausi8) to a

vapours fed via line (77) have a te rature of 90 to
tempeoatgraed &0 docbd} e@,imeﬁ"é@bl)é%@h%ﬂwg@Ss 7§;etla>eaé66mumped

A Y s i gy
mof el GleuP 46D (a0 ghmbedoton o, i

parfistiRksto VP Bbtiond offithe puf@)vinyhacératd distiltatibiccolumn, and is
renmoved fromcolum (61) has a tenperature of 70 to 5

evapOfated thewf.erably 70 to 90 C, and is heated in heat
exchangers (78) to a tenperature of 80 to 110 C,

f bly 80 to 100 C Th t ed d t
Thqp:hlgfgflgrelr é@yimggl Vgoog ﬁhﬁﬁ?&%g%?l?g guPFngBg%ér %\égh ’mrgez%n the
o BT A0 i, ERRE BRGE P L PPbh8m produce rom

the gﬁﬁé! Gl Rlacetdle tditilatibAn Suni €6 Py Rehivh ¥l peptatever, with
istillation colum, and is 10 evaporated there. The
the nizastiser eslsandti vdpdurs ihhiseatoeidhaggeps BV dr ésd vas dorad(hg). By
to the invention consists in the heating of a po ti%n
thisomeapieren he datimdueduct snheeied o averiperagige flepreferably

70 ‘(cjol @bIJ(IZ %Iaoperﬁgleya re( g%)SOV\PoI ?TOI"%,pﬁJre eer%b?gll%r ’ to\Nile °C. The
thus heated bottom product is recycled to the pure vinyl acetate distillation

column and evaporated there.

The water vapor-saturated CO, stream cooled in heat exchangers (78) and
removed therefrom via line (79) is further cooled in a water cooled
condenser (82). The CO, gas stream resulting therefrom is removed via line
(83) and finally discharged. The liquid phase obtained in condenser (82) is

removed via line (84) and recycled to the desorption column (74).

The measure according to the invention, namely the heating of the bottom
efflux from the pure vinyl acetate distillation column by means of the
desorber exhaust vapour furthermore makes possible an elegant analytical

control of the operation of the pure vinyl acetate distillation column. For
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t he desorber exhaust vapours in heat exchangers (78)

fed via line (77). By 15 this neasure, the bottom
Wee@wdots7d s heated froma t'e%gper ature of pref ePGHER2007@®7299

to 90 Cto a tenperature of 80 to 110 C, preferably 80

to 100 C. The thus heated bottom product is recycled

to the pure vinyl acetate distillation colum and

evaporated there. The water vapor-saturated CO2 stream
thiscpaipasei an Heng (&4):ﬁan@@iléloms)coawnemﬁ%bﬁ@uel@p installed as a

line I s, further. cool.e

th f
contisd] GpaEHTa s?s?sizsrngrﬁsed&er@a@nspfe ngwmg acetate

I T Sy e
(85; &b liguid ﬁHEé’e%dal\é Poﬂnhétﬁ ah84heaskturtsne 6f atlﬂldsﬁeseparatlon

desorption colum (74). The neasure according to the
canibeealized, innasihple inanhendung gothet derboonarh thesplaht.l ux
fromthe pure vinyl acetate distillation colum by

means of the desorber exhausf vapour furthernore
Furthgraorgo byi means o dhegetrelhal ¢ agssuge sonpditigns fmghe pure

vingb e Rl diS iR 808  Brda 251 5% Thet Bbseratiaso Fobymn (74,
i.e.?%/' S?xeﬁ% RISF rés@uH Mfcre8dd 11‘?‘%9@1‘3‘5{)1‘&% cSRIHAI(78) and/or by

can be nsta as a control "contal ner. In case

medhsr bAG f)f&sap@rcwcr@a“seofn the pureeviviyhcetatetdistllation column
distillation colum there is a breaking through of

(61y ity keraperatueg differaneeabetaveen #8) bettor effluy qfHhsepure vinyl
are forquEa&F and the occurrence  of hase separation 5

aceadp AstHalion etoiuMn aptipthe ndrsRIPetuFXAg Stheapours can be
congl%i]{e ’Pﬁ'lf?, ﬁeh% ‘PJn?IT& ugd’ fﬁ%&%rgf%’c}?ﬁ&?@ o?fthtehSFsorber

essure con ons ure vin

exhﬁﬁ@tt %%o@'@tééﬂ 315&‘, Oib}ﬁ@{fé’dmni( &l)simpdle | fhah'ﬂ@r dey Ofrféfah‘s?nof a

colum™(74), .e. by neans of a pressure increase in
purpdﬂ&fdbsmrnmlomfcdhmrpreéﬁﬁ)e godftioy inmHenspure &inyl acetate
pressure decrease in the pure vinyl acetate
dlstdula,twm catumn (&) @md/anin B desprptiomsealymuy €74 f f er ence
bet ween the bottom efflux of the pure vinyl acet ate

By B s B 1 bR SRS Bl Wburs o
the Y HPOLEAL irpfthé r}ﬁxr@%ﬂf}ﬁe{lcetate distillation column the heat
consumption for its operation can significantly be decreased without that
there is a lowering in quality, so that the mode of operation according to
the invention leads to a significant saving of energy during the operation of

the pure vinyl acetate distillation column.
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exhaust vapours can be achieved in a sinple manner by
nmeans of a purposeful control of the pressure

W@ 200di0198Bhs in the pure vi rTy34 acetate 15 di stPCT/EP1007I007299

colum (61) and/or in the desorption colum (74). By
means of the use of the heat content of the desorber
exhaust vapours for the heating process in the pure
vinyl acetate distillation colum the heat

consunption for its operdl@MEan significantly be
decreased wthout that there is a lowering in
gquality, so that the node of operation according to 20
the invention leads to a significant saving of energy
during the operation of the pure vinyl acetate

o di AT b I RIEEONfROIEM e p WA tZAP Y0183 acddte from a gas mixture

PCT/ EP2007/ 007299 ains 1 A process for the

seffarmtcdoin ahevgawy lphasetiat thd convarsyas of xthylenef withedcetic
in the gas phase in the conversion of ethylene with
acaci¢ amsl gaiygeanavex pgbladovar oppalladivm eenpaininglicatalysts,
contai ning catal ysts, wherein a) the gas m xture

| eYRHG R he reaction zone is introduced into a first
distillation colum, b) the gas m xture |eaving at the

head igg%és' hikt Esl%hurg] RO redQiGR! AR fs%rﬁ%(?@%& thto a

-20 t so that a c ensate 1s fornmed

separ firgsdistillatian eslugmls phase and an organi ¢ phase,
c) the aqueous phase formed in step b) is renoved, d)

the organi c phase forned in step b) conpletely or in_
part bk the egas mokiuesl laavingf latixtheohehd aedbieofirsthdistillation

pir © GEER 15 CGANE [OnA08or500 Lodonthal o eidenseie o5 formed
cont alpicl et eeiuBan AORRINRpech ER atkallt Bie,

with at | east 90% aqueous acetic
c) the aqueous phase formed in step b) is removed,

d) the organic phase formed in step b) completely or in part is
reintroduced as reflux to the head of the first distillation column
used in step a) and a part of the organic phase not used as reflux

i1s removed,

e) the gas not condensed in step b) which contains vinyl acetate
1s washed in a washing column with at least 90% aqueous acetic
acid to yield a vinyl acetate containing acetic solution at the

bottom,

f) a portion of the bottom product of the washing column used in
step e) 1is first cooled during pumping over and is then
reintroduced into the bottom of the washing column used in step

e), the remaining part of the bottom product is removed and
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acid to yield a vinyl acetate containing acetic
solution at the 20 bottom,f) a portion of the bottom

W@e@dotss7df the washing col'Umh used in step efCI/BP2007/007299

first cooled during punping over and is then
rei ntroduced into the bottom of the washing col um
used in step e€), the renmaining part of the bottom

product is renmpyved 2008/ 019873 - 25 -
PCT/ EPS¥IGH/ 1003 I5gst 3@2‘% a@fg then [fed 4o t§8%@W%errf gérthe first

fed tg. - st distillation
colu ‘S{‘J‘?Eaélﬁl\rq@é]t“g*gﬁﬁa‘f?adg‘@ge%% streamis renoved at
t he head of the washing columm of step e), from which

a por gy Anga$ sty B8oded thaeHeRNEf the washing column of
remai Nl ng portion is recycled to the reaction zone, h)

t he estepus), fliomehahodd ai posti@p ig) disshppzsleds tdwhaugh anl the
aqueous, . al kaline solution, i)_ the agueous, alkaline

sol ut fesp2ignegipestionds seeyrlgy tpghe reaetien 288, by

increasing the tenperature to 100-120C, 10 j) the CO2

stre turate i th water vapous.resul ti fromste
)"+ oh} Bt vahts dskatRiCin YEBOR if BEitk) Mokl B idfous,
acet i gkafind YMdti¥at er contai ni ng bottom product of

step a) Is fed to a collecting tank and the

pressurized liquid is expanded so that a gas is

formed, tid Bhpuebas) i alkadinehi sblutesul bdtdined tine step h) is
expansion in step k) is fed to a second distillation

col uriegeasmted dii megearingithatemperainge 4bd08-120%C,

bottom an ethyl acetate containing side streamis

bt o FROkit Seped sfuiyied S Bl men deyulihg from step

head VanetPOS® ep’e) i s cool ed. so that & condensate

> k) the vinyl acetate, ethyl acetate, acetic acid and water
containing bottom product of step a) is fed to a collecting tank

and the pressurized liquid is expanded so that a gas is formed,

1) the liquid which results from the expansion in step k) is fed to
a second distillation column, and from a concentration zone above

its bottom an ethyl acetate containing side stream is removed,

m) the acetic acid and water containing bottom product of step 1)

is used completely or in part for the washing of the gas in step €),

n) the head vapour of step 1) is cooled, so that a condensate is

formed which separates into an aqueous and an organic phase,

o) the aqueous phase formed in step n) is removed,
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WO 2080 exd73 WO 2008/ 019873 - Z26=

formed which separates into an aqueous and an organic
phase, 0) the aqueous phasezéorned in step n) is

PCT/ EP2007/ 007 29BCT/BF2087/007299
portion of the organic phase fornmed in step n) is
recycled as reflux to the head of the second
distillation colum used in step 1), and the

remai ni n ortion is renoved, he r,emai ni ng or gani
oDy B gion Pl hE SRS Hbath famted B HAR The faycled as
forme i i | S ' bt S )
O g LPORREAT A s EOURY DB B used i e

r ecycl)f;@nHOthetﬂaﬁld%ﬁf%egértidsa i$ peneveani c phase _
resulting fromstep ) is conbined wwth the organic

phase resulting fromstep n), and the remaining

r enovgyl thé reprainimm crgahive phasg@memoyedsm sfepsdepspgxpanded,
which is not used as reflux, is introduced into a

t hi r dand sthie| Bas ifermed) duringsyXpaesineald pewdired ovithpthe gas

hird.distil.l at,i | f ' | ed d
Lhe r ESRTY 1B TBR o randhine Bt DRttt swESRs Sttt Tarycled o

wat er rated, 15 t) the bottom product of the
t hi rdtlﬁ@{(ﬁ%ﬁg“ on colum of step r) is introduced

into a fourth distillation colum, u) pure vinyl

acet at)e the drganikephbsoresiieingefidnofstéhe)fisusdmbined with the
distillation colum used in step t;, characterised in

t hat oygame Mwseorespliveg droms stepenk, and bheliremiainizg removed
colum is 20.renoved, .and a po%ti on ther i.s heated

f
' onEOBFomRT: tRERTEABC RIGEr ST AP PP Bitlbdsatien used as
W RS RO R bR RS O oR oDt & ned

in step | e SO0 heate uct is ‘
recycled to the lower part of the fourth distillation

col ung) the head product of the third distillation column of step 1) is
cooled and the resulting low boiling fraction and the resulting

water are separated,

t) the bottom product of the third distillation column of step r) is

introduced into a fourth distillation column,

u) pure vinyl acetate is removed from the head of the fourth

distillation column used in step t), characterised in that

v) the bottom product of the fourth distillation column is
removed, and a portion thereof is heated in one or more heat
exchangers, which are operated with the water vapour- saturated

CO, stream obtained in step j), and

w) the so heated bottom product is recycled to the lower part of

the fourth distillation column.
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W@ RG084MmM8%xat urated wi th wat er

. ondT8FesHascerdiggaionclaim ol Fhapastsrized e

WD 2008/ 019873 -27- PCT/ EP2007/ 007299 2. Process
according to claim1l characi_gri zed in that the CO2

apour used in stBEI/EP200E6807299
a tenperature of 90- 120 C. 3. Process according to
claiml or 2 characterized in that the CO2 5 stream
saturated with water vapour used in step v) has a

ressure of 0,1 to 0.12 a. 4. Process according to
b ; ' ' ghmnthq r{ng stream

th Lstyllatjon caolumm. i s, _op ed at

t onpERAT s sbiteBy BGui Gl SicBEPLBRS % Rhmbergysg of 90-
90 169 906. 5. Process according to one or nore of clains

1 to 4 characterized in that the bottom product of

the fourth distillation colum resulting fromstep v)

. 1 s Prenessecicabrdingenpeclaimr ¢ ot ZO0charatfidiZed pnefleatathey CO,

70 to 90 C. 6. Process according to claimb5
chatgeme spigatad, withatvaiepoiepoon usedtinestepsv )y Basilat pragsure of

bot t r of the fourth distillation colum is
hethEgg){bo%;ﬁP@nperature of 80 to 110C, preferably 80
to 100 C.

Process according to one or more of claims 1 to 3 characterized in
that the fourth distillation column is operated at a temperature from

70 to 100 °C, preferably from 70 to 90 °C.

Process according to one or more of claims 1 to 4 characterized in
that the bottom product of the fourth distillation column resulting
from step v) is removed at a temperature of 70 to 100 °C, preferably

70 to 90 °C.

Process according to claim 5 characterized in that a portion of the
resulting bottom product of the fourth distillation column is heated to

a temperature of 80 to 110°C, preferably 80 to 100 °C.



