WO 2008/ 019873PCT/ EP2007/ 007299 Process for working up vinyl acetate
The present invention relates to a process for working up vinyl
acetate fr¥M2834%7}i xt ure which is forned in the gas %’2‘?0%’0?7%9
conversion of 5 ethylene with acetic acid and oxygen over pall adi um
or pal |l adium contai ning catalysts, in which the energy of the water
vapour saturated carbon dioxide discharged fromthe CO2-desorber is

used. The production of P\fio@l@s Poq.e%g}gia%}lﬁgqggggéqut@f ethylene with

acetic acid and oxygen Or 0OXygen-con es over fixed bed
catalyst in the gas 10 phase is already known. The reaction is in
general carried out at pressures of 1 to 2.5 MPa and tenperatures of
100 to 250 C. Suitable catalysts contain a noble netal portion and an
activatorﬁgortion._The nobl e nmetal portion consjsts of.p?IIadiu
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el ement s and/ or nmal n grou rcadm um

actige COPMONGR! Swithe a@pRti @did Oafd!PBRY&dh | dvdrl nRNMddin ded paliadium
silica or alum na being in general used as the support material.
| n gener atontalrengaddtalyistsm inomtlanh the ehergyaphlthet waterhetpmsnsgusatadd

5 % by 20weight_.. If gold or e-of i C ounds is used, it is added
in an am%ﬁfk’gﬁfdlﬁ’."@f 1681?r%§3r%itBﬁEéOEag%rBﬁ’a}W%fgal activator is

in general also added in an anount of fromO0.01 to 4 %by weight. In
al | thr eeTRENLEMAUGS oFI MR abdigtd™BY AonserieRlofdthgRhbBewRRMReAeMcid S

in each case based on the overall weight of the supported catalyst.
The fol | omd@xygetrlorsdsygmecputairingeghses over fixed bed catalyst in the gas
10 phase is already known. The reaction is in general carried out at pressures

of 1 to 2.5 MPa and temperatures of 100 to 250 °C. Suitable catalysts

contain a noble metal portion and an activator portion. The noble metal

portion consists of palladium and/or compounds thereof; in addition, gold

or compounds thereof can be present. The activator portion consists of

15 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

20 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
25 the component is in each case based on the overall weight of the supported

catalyst. The following catalysts are preferred:



WD 2008/ 019873- 2 - PCT/ EP2007/ 007299 Pal | adi unf al kali netal /cadm um
and pal | adi um %O| d/al kali metal it being possible for palladium
and/ or golVMORH3EE8At esent in the ready-to-use catal yst PRI/ERBOFPG2Yy
as a conpounds, and a preferred al kali-el ement being potassium
Potassiumis used in the formof a carboxylate, in particular as
S5acetate. Especially preferred are the catal ysts pall adi um

acet at e/ pot assi u cetate/ ,cadm um acget at.e,and | adi, um . .
acet at e/ b%?lﬁﬂfﬁ@g]%lgﬁ uPstal/c ’éﬂé‘%ia(ﬂﬁf Ralpdingy/ ggi?l‘baﬁ(alhn Thgfal it being
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H2C- CH2 +asCHRe@@OHbrt 43. & O Gits)- €aH Chi3 prefeir@dDuadk 410-el draentottaling
oxi dation of ethylene, which cannot be avoi ded conpletely, CO2 and
wat er ar epdtessivar. ProdpssgumHz usegl pp the fosn pf@oparboxyigte, Thparticipeas
than_1 nole of water is fornmed per nole of vinyl acetate; in general
the wei gh?ceé?tet he water forned constitutes about one fourth of the
wei ght of the vinyl acetate forned. As a further inportant

by- pr oductspdetily préfRiadarelfige gatalpitstpaliadieavidegateBbthdumi aydtate/
acetate reactor ‘has a CO2 content of about 10-20 % by vol une. From
U | mann' scadneipet operdalica aoid |padladivinalacelaserbaripn agstoaysate? pstagsium
edition 1996, it is known to absorb the carbon dioxide fromthe gas
stream i '8l urm charged with an aqueous potash sol ution. The hot
pot ash washi ng process besi des an absorption step also conprises a

desorpti of the multi-step catalytic process, vinyl acetate and water are formed in

10 equimolar amounts, as shown in the following net equation:

(cat.)
H,C=CH, + CH;-COOH+0.50, —  H,C=CH-0O-CO-CH; + H,0

Due to the total oxidation of ethylene, which cannot be avoided completely,

CO, and water are formed:
15 H,C=CH,+3 0, — 2C0O,+2H;0

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
20 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
25 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),



25step, and is known in the field of chem cal engineering for the
separation of CO2 fromgas streans as _Benfield process

(Chem -1 ngVOP8M19860 (1988), No. 5, “pages 410-412). | BCTEB24BYGRYI ng
section, CO2 is absorbed in an aqueous potash solution. The pressure
in the absorber in general is higher than 1 MPa, so that al so a part
of the gas to be cleaned dissolves in the washing solution. 5The

efflux frgmthe COR2- r.ier ;sectign can b a d hy an
Cht ermedi Sk Sebts S10-ad 29n it ke MhotBhe SRR 000, &Y abEER0 Roan
and can bggUeRe¥ Passt QIR PEE PPesshie it XRARHSSkbet AT @aférPotsabither
solution is fed to the CO2-desorber section. In the desorber, the

vapour présaul MBh, shethpotadsh aspanitdfothei gad e beaskedney dissalves) imithe
CQ2 is expelled by feeding of 10 direct steamor boiling. Usually,

t he washiW@S@BElfP WYiPh-s regenerated at atnospheric pressure or small
over pressure, and the potash solution | eaving via the desorber bottom

is recycl t e S i et.at 0
150 &y Pl AARRCHBRP PO VOB SELOMer KooRoh MHICHE AAranRbd AP ke Ml0ad
vapour i Sintemadisteadxpankorpes ahatr theodisadload gh®QGs CelehSéd it Ipartpand camr t
there is no indication to use the heat content of the water vapour
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t he wor ki vinyl a te Pation esi

product i opotagh “bNitlorAeLiireasdE bl dastidlhaid 00, 20pkpélled Hyafesaimt by !
acetate is obtained in an anount of about 500 to 2000 ppm based on

t he l@nmoundiredt steayl oackoiding. f Uswaltly, ttchywashogt apbitimy ipaegereretad jah

pure vinyl acetate in a snall qVDunt of 250 . .
atmospheric pressure or small overpressure, and the potash solution leaving
via the desorber bottom is recycled to the absorber section at a temperature
of about 100 to 120 °C. At the head of the CO,-desorber, CO, saturated

with water vapour is removed at a temperature of about 100 °C.

15 In the prior art there is no indication to use the heat content of the water
vapour saturated CO, obtained at the head of the CO,-desorber 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-
20 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
25 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.



ppmonly. The separation of ethyl acetate is energy-consumng, and in
the art various processes are known which aimto reduce the

consunpt i IHO@I08PE8Eher gy in the purifidcati on of vinyl RESERRE7/PR7299
separation of ethyl acetate and other by-products. Moreover, also the
separation of the remaining acetic acid traces fromvinyl acetate is
ener gy-consum ng. WD 2008/ 019873- 4 -PCT/ EP2007/ 007299 In the
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aci d, vinyle \‘;‘iﬁ@f 3l &nte'BLlor ﬁﬁ{ipﬂrkoqg&ﬁ Q?senﬂﬁmge%ﬁ” &Rg1enRehtetic acid,

conmpounds such”’as nitrogen and argon, and furthérnore’ contalns ethyl
acet ate, vinyl @detate,awhidrstcatborddidxiliéabkpgercahdimmertt dvenpourndsl wch as
pre-dehydrati on colum, which is operated wthout additional heating.
The gas miitkoges anshergn, #nd fsthesmereicontaias ethylmrefatests fad i adast

i nto.contact..,w.th the reflux to th re-dehydration ¢ m in..a, heat
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exchanger to a condenser. The portions liquefied therein are trapped

in a col | thig i cegumankjrsi nswhralghthéntoi qgonthcs epathattbe fedtux an thpigoes
and an organi ¢ phase, The aqt@ous pgase IS rgm)ved and the organic
phase. conPAIEroR ColHMBain 2 heat E2GRIEFTa S0 AhbIIZo drikTeHS &PoLFd
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i s washediheuhe® exbRaggs md x4 Usehdenser. WaHBI portiaisudiquefiedatiegein tahe
acetic acid as washing liquid, which is also designated as

recycl e- gagpneas e, catfrstingntdnki, np yhish ther bayid| saparetes Hata aadadyeoushe
ef f 1 ux fror’gthe bot.t om of ige I’eCéC| e-gas.washer &'éls %\Eﬂﬁl as_t.he.20
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t he conpl ete organic phase liquetied fromthe condensate is used as
refl ux fodehydeatpoecdbhyar ati on col uim. At the bottom of the

pre-dehydration colum a m xture is obtai ned, which 25 consists of
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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
20 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
25 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



WD 2008/ 019873- 5 - PCT/ EP2007/ 007299 condensate which is formed upon
cooling of the head vapour of the pre-dehydration colum. The bottom
product ofWORMBHIBIHehydrati on colunh>first is fed to ZCEEPROFHTRY
tank, which is also designated as collecting tank for raw vinyl 5
acetate, and is then worked up in a second distillation colum, the
so-call ed azeotrop colum. As a head product, water-saturated vinyl

tate i t ai ned, . f.urt t hyl t Lnj j
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i's recycl @hyideatibie codstem as feedback acetic acid. The ethyl acetate

containing side streamis renoved. 10 The water-saturated vinyl
acetate, which is not recycled as reflux to the head of the second

di stillatThn kettemm productombi el mietdehyideatbon t evtuaty | fisst ofs thd to a
recycle ga her and t.he renmi nder of the organi c phase |iquefie
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col um. e head vapour of this colum after condensation al nost
conpl et el azeosropecybimd. aAsref head produttnmacet-sitamted remyl | scetate 1s

separated into an aqueous and an organi c phase, and the aquequs, phase
i s renoveePtangds HerthegaaTe apheldsl psctaie yontaning side HHtams Mhtainedhe
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a head product vinyl acetate which is alnost conpletely free of ethyl
aceflit e i Bhobtateneaturated vinyl setasm prloducs wdt teviysledohemefluxhia hhe

contains acetic .acid, high.boiling, conpounds and, tr.aces of vin
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bot t om prfduictheafonidbfsate eyfche pgeslehadiaion solonin. di rectly conbi ned
wi th water-containing vinyl acetate obtained from

Then, the mixture is fed to a third distillation column, the so-called
15 dehydration column. The head vapour of this column after condensation
almost completely is recycled as reflux. The removed side stream is
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
20 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

25 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



WO 2008/ 019873- 6 - PCT/ EP2007/ 007299 the azeotrop colum, but is
first fed to a further colum, in which as a head product a vinyl
acet at e- wWQRWEPESTF op i s obtai ned, afid as a bottom pr BELEP20AFRTRY
acid is obtained which is recycled to the process. The aqueous vi nyl
acetate obtained in this additional colum is conbined with the
water- 5 saturated vinyl acetate obtained fromthe azeotrop col um

and is further worked up {n the s equent dehydration col ym a
pure vi nylheAZepHPR C(?iiI I’?’Hf ?Soﬁr%gtlbeantﬂ,a F‘Hﬂé‘irc%ﬁﬁ%énﬁ KR Réad
process Ogro%-fg-&n@%eﬁé-.wm? &%8&%?%8%@&5@5”&1& s EPb6RoR Frodubhs
requires About’ the Sane consunption of distillation energy for the
separ at i oftedic /)b odtahat evarht Rereciflegriocths pracess: AiegaquedBE- ALyB
422 575, however, a snaller nunber of columm plates is r,equt'hred and

thus the dastaset etainesbodn sthag eddatienal velumb s ceopipiSdd With tther Weiee
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15 dehydration colum are alnost free of ethyl acetate, and thus an
ener get i cdikstijiagapansuma, Separcardorceovitt byl paecssate PlomIsdi 42%idry|

acetate streams i s not necessar \Y; | S process, variant

requires The B9SEsY i36R0 mgnt%déﬁ“l&‘gﬁlf& s(Hg IrSEFHﬁS c%‘i’?}ﬁnt BridHe
litting_ of f.th f f Vel t
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DE- Ad- 3 9P aap6kdiiy AS- DE2B1-85822haT5,t hewaeet,i & smhlled aundidrabfied
fromthe bottomefflux of the recycle gas washer, the water-saturated

vi nyl acetaltmnf plotast iserequirgd mnsldithas the 1nvestaeabepys agelawsr. hheinoRe
remai nder of. the, organj hase |iquefied fromth onden of L
pre- d_(-:-hyd‘foof’cqeé‘ﬁeq:!?l"‘ﬂn# &%V%YZ?&S%? Ao t l?g?—dtegygwélof%u?@%gx}n iy
purificat is%afﬂefag@&t REFIOFIBA]d Bad RAusBEDISALEA SR §OBbGAMSHTEs
and pure vinyl acetate disti'llation colum, an acetic mxture is fed
f r om whi ciceaeeddlationiad weld aschbeorgepiar phiasd, oft thesondgusate rfgom thiegire-

consunption of energy. Furthernore, the deqhyd atli on WD 20Q81019873-
7 - PET1EPSYEIaoMR 900 e nATanalReY dif%e 9 niﬁ‘y cReHrE: PBE 1Y | Yh

col um nu - ' | L.OSI QR- [ ial ikl ve
o aceti conerpaicpl PREFuatl s deBARR BF SURT el MRRFIAR yirieRslae
col umm, wWatk&dind SisN@bt I BEYEkEE). aBlovadderX thix tftecbsad aefant heequires the
pre-dehydration colum, still contains 5 a certain amunt of ethy]
acet ate. @pwatioe ofhps additianel digdiionegolimm fondhgatrlittiag: offapbdhe
vinyl acetate oeg.h)(l ifter t he azleotrq)ﬁ %ol um, which is obtained as a
head prodPREOTSHUEATeMIbe JafYClS e8P %hcet at e contai ning streamis
fed to the subsequent dehydration colum and pure vinyl acetate

di stipl | at j10 GpraierisfiE Ty WhE GAngt BydtafC Kok RgCap frecesrarct PE-AnlY

A 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

25 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



10ener gy- consum ng process. In the non-published German patent
application with the file nunber 10 2Q05 036 930.8-44, in contrast to
t he proces¥@0BASES from DE 34 22 575 'A and EP 0 423 GGE/ER07/AE299
bottomefflux fromthe recycle gas washer is not fed to a collecting
tank to which further streans are fed and which are 15 then together
fed to the dehydration colum and pure vinyl acetate distillation

columm, but, the botromeffl ux fr . e f :
heating i oAU SRty PRI i PEMRele BifRRfort caRmARIRL 42 beigned
columm, t{us JdHFdNeh-risidtanpendtbBalRIdbh6IAed taGeEi€ abid.t om ef fl ux from
the recycle gas washer. This nmeasure inter alia |leads to a washing

effect in the pre- 20 dehydration colum, so that al nost the conplete
et hyl aceBatlefurthenashe ¢ondensatheofhtha pre-dehydratignecolammir ¥hidn it dotim

cont a1 ni TERCNEIELn TePLED et ol thecteraposRRi GE bl nfibl contains
dehydrati o Qeﬁginuﬁc%]ouﬁybf tehgylazf‘c‘acrt&tﬁ. RALLY 8fif ki#¥akl RMBJMined with the

pre-dehydration colum is directly introduced into the azeotrop 25
col um. Thetaroaplratel adayl acatite oslyr eftey ethewazdotrde ddummn whidhhes

azeotrop colum, so that the stream s%gpl ied to tt&? dehydration. .
col unn anebtemigs as goheark Psedieatnitonp sridegolugnn.pan Stivd KEte cRnipERS

distillatj,on cal i.S..fr ef i J: ' t e Led
o the pur€t iy toddartee hoBufieiyBshoh Sl 48, bt SRbIdEeIAe
di stil | at jRA1EALHNELIRAIN) Frbme & Heth At} Scagiedcardbgosdpacatdisénll | iat awn
expenditure for obtaining the pure vinyl acetate is decreased,

becdlse t émergppanatmong pfoeasaces of acetic acid fromvinyl acetate is
very costly. In the vinyl acetate distillation process described in

t he non-publjshed 5 r atent _application w esfil Wﬁ‘b
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The bot t onyd £ EBErPI0LE 214, Rntd¥ntRE B0 %h@%ﬁko&%@ésﬂkﬁoﬂhsﬁrbiﬂ BIH 94 200575M

in general I's about 80 C, in contrast to the tenperature of 120-135 C

in the pradessi BPcOrABNG5E ADEhSbop2nbelux froml the rocyds gasgvasher is

10The process for working u f vi | cet ate accordi to,the

t eachi ﬁg Bot %t%BrF-%]L?BngﬁgHgG@r %/Phpgir SIS At g‘% and RIRR 2FF | o
nu r 10 0 30,8 .ca t] ‘] ifat at d
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and has adiseMagbatdolemsf babeké bdOOnCefflex drad thetetyide haatwanhenhftche
pure vinyl acetate distillation colum. 15 The decisive measure for
the use oheating hedntredneeshtinisr thdowep paat @f thedpig-dehxdiatpn eiBmm,

which is gbtajned at the head of.the - desor ber_.and

t enper at uﬁ@so#urﬁk%ﬁ]??afﬂ@ %.e Fﬁ?ntf%e%g‘%tf%g’ogtprq ﬁéﬂBér%e}%\fQ}? glf/? reREI%t e
distillat 5 vERhEMThS HlaGsh@WATtENQ1iaf 1ehHS th0f bthiSsTREfeat Uh ethef prebe
pure vinyl acetate distillation colum. Such a lowering of the

t em@6r at udehydra@on qudssinhlse thdthamosh theccwnplett ethyleacgtats isy vwaishedhe

pure viny|l acetate because the conplete acetic acid is renoved vi
t he bot t ott®f tbﬁe%ﬁ’i@@?r&g C@Furﬁ{e“g“ﬁﬁ’dﬁf&%ﬂ aceligpny B als Jemved:

acetat o of LRhPides BTN O et eu Rl i S R S LM FRABG SO UG
t enper at ug8lédtinigheinkobdfore ehe deRydtat@nVédlumna et ahe acetic bottom efflux
from the pre-dehydration column is directly introduced into the azeotrop

25 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



25 distillation colum, a sufficient difference to the tenperature
of the water-saturated CO2 which is ohtained at the head of the

COR- desor %P 20080K873 t up, which makes®it possible to uSETERWIHYLI of
t he water vapour-saturated CO2, WO 2008/019873- 9 - PCT/ EP2007/ 007299
whi ch can al so be designated as desorber exhaust vapour, for the
heating of the pure vinyl acetate distillation colum. The invention

t hus consi.sts j.n a ocess for the separation of vinyl .acet
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containing catalysts, wherein a) the gas m xture | eaving the reaction

zone is igvpanudinedf irates af htetit acidsfroml dhybacetateusverpyosthe gas
m xture |l eaving at the head of the first distillation 10 colum is

cooled to -20 to +p0 C I hat . d i.s f whi ch . ..
schapar a]E esln the ‘gﬁy (ﬁ?&%éOﬁﬁ&i’]@ngﬁgggﬁ?%g?%F’I@%Bﬂg‘g’g&g%)n‘%’ﬁ'guaaﬁ]«’:\%s
phas or I b).. A t J h f [

ot opob) coenil oYER: inpiRay (Al e (R, B 10200 P e

head of tdietifiafish iflicatridd auit anadoemenpediture. Thepb@}orandmpepente of
the organi ¢ phase not used as reflux is renpved, ea the gas_not .
condensedhenpereeityl egatate denitlkation ¢oHymn ddegareal ds\wRHE8Y n'G@ In

. . .
washi ng Ccooln'%mngt % ttgeat%mlp%%gtturg %f/o PHE95%C in the process according to DE

3422 575 Al and EP 0 423 658 A2.

10 The process for working up of vinyl acetate according to the teaching of the
non-published German patent application with the file number 10 2005 036
930.8 can still be improved, if the CO, saturated with water vapour, which
is obtained at the head of the CO,-desorber and has a temperature of about
100 °C, is used for the heating of the pure vinyl acetate distillation column.
15 The decisive measure for the use of the heat content of the CO, saturated
with water vapour, which is obtained at the head of the CO,-desorber and
has a temperature of about 100 °C, for the heating of the pure 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
20 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
25 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,,



20acetic acid to yield a vinyl acetate containing acetic solution at

the bottom 0O a Fortion of the bottom product of the washing col um
used in st¥B2WP01%87% i rst cool ed during punpi ng over an8CTEPIREP)7299

reintroduced into the bottom of the washing colum used in 25step e),
the remaining part of the bottom product is renmoved WO 2008/019873-
10 - PCT/ EP20071007299 and heated to at least 30 C, and then fed to

t he | t of the first digtillati I d i )
0) a gas WPrEcsAn lsParmienEntiofin 2atb i M LA iy Fo TR BEs ey

e), fromyhi ?e%}r@ﬁrﬁe%ﬁiﬁstﬂiﬁ%&%%ﬁs exhaust and the 5renai ni ng

portion is recyc to the reaction zone, h) the exhaust discharged
in step g) is passed through an aqueous, al kaline solution, i) the
aqueous, Hh&ahvemticsothutsi cmsidts anreegroaesstfep the s¢paratge rmdraingt abgtate
increasing the tenperature to 100-120C, l}Ojg) tt}le Cco2 %tream sat ur at ed
with wat omagwg@ é%‘l}{t‘t“ienae‘lnlgo rmed 1n the ‘gas phase in the conversion o

5 ethylene with acetic acid and oxygen over palladium or palladium

containing catalysts, wherein

a) the gas mixture leaving the reaction zone is introduced into a

first distillation column,

b) the gas mixture leaving at the head of the first distillation
10 column is cooled to —20 to +50 °C, so that a condensate is
formed which separates into an aqueous phase and an organic

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

d) the organic phase formed in step b) completely or in part is
15 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
20 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

25 step e), the remaining part of the bottom product is removed



step i) is renoved, k) the vinyl acetate, ethyl acetate, acetic acid

and water containing bottom product of step a) is fed to a collecting
tank and t'WMe2M8E8TH i zed liquid is exddhnded so that a GEEFEPHOT#TAEC,

151) the liquid which results fromthe expansion in step k) is fed to
a second distillation colum, and froma concentration zone above its
bottom an ethyl acetate containing side streamis renoved,

m the acetic acid and water containjng-botto r.oduct. of ste

20i s used conpl etelai?gg?eait Bat T?%ﬁtngt gcwé’% itﬂ%‘f)g?éj'[f%éhgégw%%gé)e%f
e), N the head vapoup,Gfqishififidh dofuiAQlsedin SR diat a condensate is
formed which separates m?o an aqueous and an 0|Pg hi ¢ phase,

0) the aqueous phase forned in step n) is renoved, WD 20081019873-
11 - PCT/ EP2007/ Ogyaggaspétreamds trearovetl dthibe dregdrofcthehwashihgrerddminnof
step n) is recycled as reflux to the head of the second distillation
col umm used in st egtep) e). drem; WhiGte A aiting ipclischanged af erpous and thene

remaj ni ng organi ¢ phase.renov I t i 5 and the
gas fornmed during g%ﬁﬁgpgﬁqrgg%olrg’rﬁ%ﬂgge&vjjotﬁ%trﬁéptgglg% 8%med in step
k), and the conbined gas streans are recycled to the process, r) the

organi ¢ phase regulhé ngkiduem disthathed Sincamy N ivi phsdelde thrgph can
phase resulting fromstep n), and the remaining
aqueous, alkaline solution,

i) the aqueous, alkaline solution obtained in step h) is

regenerated by increasing the temperature to 100-120°C,

10 j) the CO, stream saturated with water vapour resulting from

step 1) is 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,

15 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)

20 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,



10 renoved portion of the organic phase of step p), which is not
used as reflux, is introduced into a third distillation colum, s)

the head pPYO3MIOIB3 the third distillHtion col um of sPEREPJ007/E7299
cooled and the resulting low boiling fraction and the resulting water
are separated, 15t) the bottom product of the third distillation
columm of step r) is introduced into a fourth distillation colum, u)
pure vinyl acetatge is renov fromthe.head of the fourth

st 11t i on col Bin? BREHN ff SrepHAnIC ahar Lo 4 sl Phil resyelsdees
bott om product of thAuk ol the Heshidf atd QBcSHR WIil&iRP col@RRVERd and
a portion thereof is heated in one or nore heat exchangers, which are

operated with the wedpel), ungohe rembinizg pdriP isteneevadybt ai ned in step
j), and w) the so heated bottom product is recycled to the | ower part
of the fourth di sti*\l ation colum. V\g 2008/ 019873- 12 . . 4

- PCT/ EP2007/ 00729b the) TERRNIAL, O1528i % PABTS TRAVESdN iIRR (Hels @RANIG:t he

reacti on zone first,_li opl.e : N : t
exchgnge with the Lagpgtgr% %gc%%%gﬁég%ﬁggﬁﬁlgﬁtlﬁSgﬁtbgg%g 12{;(1}5@[ E%ﬁ
recycled to the redethed.inldiep )5 asll ehe dnslpinednmat stosaned atdreecycled
| i quefiabl e portions does not yet occur and the 5 gas mxture is
i ntroduced into thdéofthe proefissiillati on col urm, al so designated as
pre-dehydration columm. The anount of the organic phase formed in

step b) depends gn perat ur . Whi ! i ed
down in this st e@. tﬁ.%é)régﬁrlp: Igl?aslé r%sﬁﬂm\g]fr%lf]n tstb% g7 3s Thifeth€d Wit apd
organic phase resulting from step n), and the remaining
10 removed portion of the organic phase of step p), which is not

used as reflux, is introduced into a third distillation column,

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,

15 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 1is
20 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.



portion of the organic phase of step b) which is not used as refl ux
in step d) 10 is renoved and is expanded in step q) froma first
pressure WAZWSASHB 5 to 2.0 MPa to-d2second pressure ECHEB2081/00029 to
0.3 MPa, preferably 0.1 to 0.15 MPa. The resulting liquid is conbined
in step r) with the organi c phase fromthe condensed head product of
t he second distillation colum, also designated as azeotrop col um
(step n). Preferably, bgih grgani Cc .phases are lg conbi.ned in the .
phase separeBralofPieherakiv dhe o3asc BIGHTC PRI LRT JHAGHOR HETG é&?ﬁ o
phase which.i to DF rQGU

Col am- 1 SO0 AE0eka™ Aol S iprenyly] b hDR, BRGang: I8 e I s

dehydr at irggyd1e!dagn wiRclefie tatd Yeatelearab hdmeedyeiqetathy ecdctiont dp thjs
and the portion of the organic 20 phase fornmed in step b) and used as
a refl ux step,st epndgnsationediethetiquetiablst pentiwnsodacsmel wefuetcusfand By a)

contains an amount.of vinyl acetate jgh. i.s. as small a i bl nd
cont Ai ns, B NPPIGE BHE%‘?%@ ,”’?‘P\Zﬂ%éyﬁwﬁ]* éfséllffﬁ\?%?&glfnrétaai‘/(?%%gl@?lg&éf
After Steagsp‘?lade%y i dPRoRind. he bottom efflux of the washing col um,
whi ch 25 1s al so“designated as recycle gas washer, is punped over,

and the portion of the bottom product of the washi ng colum which is
punped oVEre ianmod! ed. tHeororgemici phass fommedotn ostepr biiudependsans e
used which are known tgithe skilled person, xanpl e

for ; geat Th
exchangert§MPFHEUFfo e | BRIGE the Zasomizire\ip oorlsfodeynain fhis step. The
- Pcr EP20Q7 ff : i i i h
wnshi g GSTOA ChihE chbiic R rbeciob) RATPET: APhsed ol SRS fn slepmy e

pr ef gr abliy refno®@dtahdlR0ekparidedpiar stepud)afroaf abfrst préfr€ stapedat 8.5 tren
introduced to the |ower part of the first distillation columm used in

step a). S0iMBbltg a sasondepressige skagepait@-dried -3 gYiBaupteipiabpe§- bir Odkd

t he washi colum it .is passed throu a heat exc. r.. Pref Y,
e e B Tesuhut ) PR BB, Py DAL o7 SRR INE e B0
particul afom- t}teoc Rdense8! O ProdEt0bs the skbésd dHisNatibRtdodimao!alww,
counted fromthe bottomof the colum. 10At the head of the washing
col umm, aleggmaséd esmzestroprohadn (stepch). Rrefaibly, dotly loeganic minseeart ed

oxygen and, as a . by-product, carbon_ dioxide. Fromthig gas stre a
por tPon i®mipsdda the ﬁ%@%?%raémdofiﬁw %@&rqw&@s}}u@& Paﬂ{%of the

reaction ozr%Qr?i'c 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
20 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 €), a portion of the bottom efflux of the washing column, which
25 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



The renoved exhaust contains carbon dioxide and is submtted to a 15
washing step with an aqueous, al kaline_solution for renoval of the
carbon di oXPAs0EEEh ki nd of exhaust- Washi ng steps ar e PREGRAOT/A7ENe
art. Carbon dioxide first is absorbed in an aqueous potash sol ution
and is thus renoved fromthe exhaust. In a subsequent desorption
step, the potash solution is 20 regenerated by raising the
tenperaturg to %&)&120 C. Thedhot ueous o&ash sol utjon i@ passe
back to tHd Wp¥ IS BREPEBIPCdaRYE Tl HER REalioBY then W agRing, plpmi an
wat er - sat yr i elat rab oC i
90- 120C aﬁdﬁEg aagg%%)r%e{sezntﬁ%gg]}f?dop%f %ra %ﬁ?@ %.%Eﬁg%lﬁgﬁk/ga@( !s%loepcf )In
The renovpsttichiat 60160mes1 G0 P€amnidsisalhea desidgoed ed ths ldesorgzet of the
exhaust 25vapour. WO 2008/019873- 14 -PCT1EP20071007299 The head
product ofirsthdistillagen gzadumn ysedrincygrpm- contekinsfanhsating yhe hetiom

f hyl h . | ed_ref
por t Pon oPrhe! PSR okt i T estomucly 1 pRtseR Pefbiicheaty

ethyl acetalangsd thus can be further processed w thout further
measures which would 5 require a separation of ethyl acetate. For

further processing, the renoved organi c phase is expanded according
to step qgfrefechbinetheasentiomed botiaideffdux oftstaped iai fed tohdheo? glanl &, 1n

h | ti f ., wWhi.ch i bt.ai ned fromthe head duct
b the. seBttIrat: 1 AProro kB Mt oL G ARy Sedioptied ©
col umm. Tﬂ%ﬁgﬂ‘{?ﬁeaﬂ 9 YrafRicopRases in part are recycled as 10

reflux to t the azeotrop columm. The remainder is fed to a
third distillation colum, which is al so designated as dehydration
col ufn ( sA¢pthe) hedheofydbe r essthingngofumm whgaexyiwaasn ois remeved, ophitls
al so designated as, feedback %as a(gd has abouj the sabrre cofrposition as
the feedbs®Kafds eibylepes Aqn-fepdts nP{‘}ﬁ%e’bx?i?é\siaén A fON REP Bttt orAreon

ef fl ux of 4t [ sty |l gt ' f as
ot eans. abAGds ol Hig ges Bleel] & QoD IR elallhy, SHRACI?
t hen recygledyéledtbehprantion zdmd. t ably, the conbined feedback gas is
further conbined with the residual gas resulting fromthe acetic acid
washing in step e), which is al so designated as regycl e X
he removed exhaust contains carbon dioxide and” i1s submitted to a
15 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
20 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

25 vapour.



20 gas. The conbined gas streans are conpressed and are recycled to
the vinyl acetate reactor after discharge of a portion containing

i nert conpP¥RRAUEOIBH t he gas washi ng -0 step e), at | eaBETERPHINIPhe
bott om product of the second distillation colum is used (step 1).
The bottom product mainly 25 consists of acetic acid and further
contains water in an anmount of at nost 10 % by weight. A portion of

the bott oduct not, n e st ferably.is r cled t

the react B¢ head eetiiiORaR frsh it Pofngh Fontaitd off et gudl
15 - PCT/ %Pﬁ@ﬁié%?e%ﬁ% Qeétsteoanhhﬁ%%fcyaea @ﬁ%& ok &%Bad)gﬁdi tiy poRGHval
of high borling conpounds and polyners. In step r), pref erably only
such an ajfothet ofanidphassriwhieh 19rrg:&nmacedphmsmmofarstpmrn)m ethyil qyenas':
recycled as reflux, so _that the head vapour _of the second 5

di still atan&nhﬂw mmb@omréhﬁsp&q@ﬁedaé’@ﬂm% fusther meatHes ahichaypulds
T {i
f&s: pur F}-Sggﬁ-er)agrsia%e{or%%acépe }f}{l e t %?gﬁldl s%%{}f’ né ’cO %ege?go‘\;/ﬁ%{ ch

is also heRtapRscar eeinieat é%r@ﬁiﬁ@ stlelp q) @nﬂt’@i@ @hultidieliquid is
istilla

condensed head product of the third tion colum is not 10
conpl et el q,omisadd asith ¢he wrgamigt plaaq@oretsuhmgs fifomh stegnn).f whigthes obtained

separatio ili ounds d rem) d.. |

he. bot t Pt the Bead pradit GF RS drcond Riat o P AT AT HovEPaLial 15,
consi sts eof%}ﬁ Xf)lllﬁ n,2§8katEmbired SHgdficd ﬁ%@t{h ?da?tt lakd %b (ﬂed as
colum, the so- ed pure viny ace%ate Istil ion colu from
whi ¢ purrefMixnyl thaclkeéad ef the azeotrop column. The remainder is fed to a third

distillation column, which is also designated as dehydration column (step

T).

The gas resulting from the expansion in step q) is also designated as
feedback gas and has about the same composition as the feedback gas
15 resulting from the expansion of the bottom efflux of the first distillation
column in step 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
20 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
25 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



15i s renoved as a head product (step u). Through recycling of the
bottom product fromthe washing colunn, which is not punped over, to
the | ower WAr88198The first distill atidn col um used i WCE@EWOHOW%ep
e) an acetic acid free streamis fed to the pure vinyl acetate
distillation colum. Thus, the pure vinyl acetate distillation columm
can be 20 operated at a tenperature of 70 to 100 C, preferably 70 to

90 C, without a,decrease in th ual,i of t aget at e,

ower | ng BFIPRANPERARR D WacasiEed o rriney ahel bR bPIRkSmpoTids

di fferencg ﬁ%ﬁﬁﬁ? the pure vinyl acetate distillation colum to be
operated an wat er vapour-saturated carbon di oxi de, also

desi gnat ed as desor ber exhaust vapor, 25 renpbved according to step
j). This Inestpprrit predexibly eméysech sinsambinti efithe gcombenedhorgrme phestsent

of the desorber exhaust vapar .for atln of .t ure vin acet at
di sti | | atqforeR &) aRf. Lﬂlme%@sﬁ@ﬁgsglgx i@ @@FE@B %éh? fecon

accogdanc st\maf{" @BSHJIHQ( %ﬁl&agﬂs eth Ogcte%%fahua&nbén{ &@Pﬁ%ﬁ Js%&smg 0

pur e’ vi ny ace Ion colum at a tenperature of

C, preferpi portibrt @f Ie Grghniophagy) wihichhis sndioidediedefdr! thxs parpeass éd
t hrough one or several heat exchangers and is thus heated to a
t enper at untrodfic@d intp she thivdglisptefienaglymen whichos elsoTHesigpatedadsed

bottom pr isr cled to the | ower part of the pure vinyl
acetate o‘%g“@'fciﬁtéﬁq% urm where it is evaporated. For the operation

of the heat exchangers used for heating of said punp over stream the

desor ber 1%1@9%; mel%&;d\eh&éu Bed & PRIt WFahethR8 dlsamla@oxccbmmwnoﬂhe
anount punped over is selected soO that the energ of said

desd®ber ety wapdrasirsilopt butlal mmmufﬁh@rﬁdﬁr ithe) sepparatien wdtlovm
ef fl ux of t e pure vi rét;sll %cetate di stllcjhatlon col um which is not

punped 0\)?-91 1ng COFP BRI B Bafehat fCBPVEte azeotrop col urm operated in
step a). The process according to invention nmakes is possible to use

the heat Gontsny tE éilog@n%%ﬂﬁwf tﬁéhﬁﬁﬁtdlyﬁnwoﬁ Qolhaat wmgcrpfmhmly

pure vinyl acet ate l'ation 15 colum thus leads to
si gni fi cannsay ofigirgfviapeagstaie) ishied toi myfburtbediatiBation lqorhlgmupthe so-
process. The first, second, third and fourt di Sthl | ation co i

the cl ai reddlediRire eyt agdalfofiSthigtiop ¢riBees Jrapev Bisdy BYEdY iRy §g€tﬁ'ten
temfgr at uire; mRVES SV q?e%traﬁp[]‘o?gg gsqgﬁ Sondl tions which result fromthe
0]

overall per ormance

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 e) an acetic acid free stream is fed to the pure vinyl acetate
distillation column. Thus, the pure vinyl acetate distillation column can be
20 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,
25 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.



The process according to the invention is illustrated in Figure 1.
Known nmeasures such as addition of stabilizer are not shown. The
recycl ed g¥@2#BA198Te, al so desi gnated s recycl e gas, BEHEPOT/49G296f
et hyl ene, oxygen and CO2, as well as inert conpounds and | ow anmounts
of 25 organic conpounds such as acetic acid is passed via line (1)
into an acetic acid evaporator (2) designed as plate colum in which

Gas Xt dRCTBIANGS WHE (noensoAT b By Bom ot T epytrs BoRLIY BYR: | ¢
aci d evananaf ofce(fd URdiRfign I QIbMG Ny 1gsdahfer 8RCY0T 1§ Sloyieca
vapour heated T1ne ( % he gas mixture leaving the vinyl acetate

reactor (grpferwbliychits 9ioql. yA quursiost ofichiefbortdiylefflax wcpadsed abraligh
vinyl acetate, water, carbon dioxide, 5oxygen as well as inert gases
such as niner oqysgvesaldheatgishangersaardis thus heated tq @)tempegatuge of i80sto

distillatj.on,colu h esfdehydration,colum (7). T :

pre- ehyd]lr&! npieg? %&f{q ﬁ@eéﬁg TR rlilegielidn%%&\o rr??r%.ctﬁéecaglsed
m xture |t€aﬁﬁ'enﬁw$%?e§>/ﬂ & fogly g varyicalewts diflillatioh hwlheadwarteisisa
heat exchanger (9 ia line (8) whére it is brought into counter
current heaporatéd.eFohahgeoparation hef thef heat ewihamgers @sed foa Heiatiag (afb)

and is recycled to the pre-dehydration _colum (7).via line (10).. From
the heat 8x¢REAPe?VLHI¢ATRS @‘5 %?edr@‘héﬁﬁte}’@% ‘%(H%é‘r t_emrééue of 90

condenser é%ﬁ Iogl 2 \dne ’l(lfeln Omfl ‘ﬁrﬂ[}ed: ‘?%%Olgll%#?&gﬂ%omat 3he Qnex]_éiﬁ

l'i quefi ed® ns entér ta vica ere they are
col hgct edsf sH@ dRS6ibepRxBhudti CapoF ieXGRREAANG used ETi@bOrti @y ef the bdtibhe

collecting tank (14) is punped back into the pre-dehydration col unn
efflux of the pure vinyl acetate distillation column which is not pumped

over is fed to the low part of the azeotrop column operated in step a). The

process according to invention makes is possible to use the heat content of

the desorber exhaust vapor for heating of the pure vinyl acetate distillation

15 column thus leads to a significant saving of energy in this vinyl acetate

working up process.

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

20 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
25 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



(7) by nmeans of punp (15) via line (16), heat exchanger (9) and line
(10). After a certain period of tine,,the condensate fornmed in the
col | ecti ngVPaMB/ 0924} separates into two phases (17) an&@CIEBI007/H}Tih
now on, the aqueous phase (17) is discharged via line (19) and only
t he organi c phase (18) is 20punped back as reflux into the head of
t he pre-dehydration colum (7) conpletely or in part via line (16),

1o TR o) P ST O VIS i

condenser Vi a

from |i nevdpobir ledtetblshé ().col um (21) (recycle gas washer) and is
freed fromuncondensed vinyl acetate portions. The bottom 25 effl ux

fromthe recycle gas washer (21) is divided, with a partial stream
bei ng punpbel gasemiytiter leaying rihebyinybaarstale Hagtorekdhavgich i23Inaily

line (22) and being recycled to the recycle washer, and t her
plorti E)n Zﬁor{sh%ntgloto?oﬁﬁg Cox@ 5 '°n5°‘8as"§ﬁ&f Fﬁ%ﬁ%hwépﬂea%arg%hﬁﬁﬁgre’
(25) svia M)Fg%n( ZwelVR AROBLAIASARN AdSnitFSgnERrPArd () 19 PAsédd Wl Ghe
the bottomefflux is heated to a tenperature of at |east 30 C,

pr ef er abl §6)6to ahd KrsC distnldation patumoultie péd debyd@diod. cFenn i The

heated bottom effl ux then is_punped back to the | ower part of the
pr e-dehydPrét‘ii?;Wdé%t]lQﬁrﬁf’ﬁHP’éf(@f%n&Flg%e Hbag?mi"’é‘ WPEONCL. n particular to

the 5. to 10. plate, 5calculated fromthe colum bottom The residual

gas or T | t ch B‘ﬁ wﬂﬁﬁﬁr G A EBReRS

by- pr odug?g{glgga\%gédr?r}gxﬁ%ﬁhg%o u d}?‘golr? Vi a ?ﬂga(%) (%; coﬁbianed
w th the hesds@hkngas(MedaVime (§)neherbdit,is wWiroeghtpined eounsdredurraniteat ns
et hyl ene and, noreover, CQ2, inert conmpounds such as_nitrogen 10 and

ar gdf, asexmiiangesvidh dhp deflaxgwhneh sntears vagdine 6l Gfand wy reacdedite thed
et hyl acetat nd.the conbi ngd . S re. c e
ot o AR5 Lo I G ARLSR R ST
line (1) gndnac@iré endGsth eMARNESSIRE dofldenferPOr2)i iR 10de {NE), vekdrelie igas
is renoved as a waste gas via line (28) in order to discharge inert
conponent &ol&d ¢ aboBeBAyI@nEhe diduedied portiome orer tamkd(f4)esh ling/ Geh, i s
fed via l\lrvplgre( t?fl%)y are collected. The portion of liquid exceeding a certain level in
15 the collecting tank (14) is pumped back into the pre-dehydration column
(7) by means of pump (15) via line (16), heat exchanger (9) and line (10).
After a certain period of time, the condensate formed in the collecting 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
20 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
25 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)



The |iquid obtained at the bottom of the pre-dehydration colum (7),
consisting mainly of vinyl acetate, acetic acid and water and

cont ai ni ngvaPMB8I%The conpl ete ethyl” dretate, is fed t BCHEPHAKOZ?)
which is al so designated as row vinyl acetate collecting tank, via
line (31), and is 20 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, i~ch coptains predom nantly et hyl apd,
nor eover ,mcﬁg,’c Rléert 026}%\3%198§ ?ugﬁgtgg i ?r%ﬁ"@ﬁr%tﬁlae é)#(ge%tn?/eagg%vo\el > as
or gani ¢ chas@csld rfcula 68 &°NB0YRD. The thu e |
Choam & GRS B0 IS Ackd i i gas fed via Iine (57) which has
about thebsteom efflopahehiiopunapedl baclald yhe kfwer paravifrthelprerdehydpatessed
i n feedback gas conpressor tg34 , Is conbined vja Iigﬁ (35t) %th t he
recycl e gedumngmrefraabbicy@ | theghs thalshedn (REFficRkd ¢ 819 inefo( 28) Platfe

or gapi ¢ phas tained after ion in the WD 2008/019873- 19
-PCTIgEPZO??%@G%’%Q@OWa%eV?Or%g{nn:%&e{ ate collecting tank (32) is
di scharged via line (36) and fed into the second distillation colum

(37), whiThe irgsidhsb gdesognedede gmsagahyleap, aatonvertdhexygand arab@Oof
t he second distillation cqunn_(S?% is fed to cooler (39) 5 via line
(38) and lomednasedytprodaict). lepyang dhaewashingveplamn €2 phadedine (Hhase

oy ch i o snee DIt e derdbn ™ B BN B nPCCla ST B AR R ALY

conbi ned Wrhink r@hgfeﬁh%nﬁﬁd,pﬁﬁéo\f&g QOR idefe coRPoundbesucandy neglogen
organi ¢ phase 1 n phase separator (41) 1s discharged by neans of punp

(45)0 A 14hd prgdn, as ofellt he adetic andevhdosmali amphstseof yimyddadedatehand
head of the azeotrop colum gni)g) ia line (46%thand is u eg t here ats
reflux. THBYhafetatss anst ths & g 185, 8 SPEREesReY PY fRCq$79

d fed t ird. disti ' , i | .
The et nyl Salebads bl A ROt sy TR of R NI B R €6 T
di schar gegbeticosia Biora(d)0m 7Vtoabel ehd hecyrdt tgum Bf rekbovablasmm

(37) via line (49). The bottom product of columm (37) contains al nost
t he conplwasteagat ivdaadind @Haimedden tohdisghpige arert a¢@mpenrkitag Ripsh

analsr porPiigne 1o S Van e (P 9kend BER Rigesh L Fel wiint R oot ot o

The aqueous acetic acid is discharged fromthe bottom of colum (37)

via 20 |ITRe QAN 8BthiAkyi sedhe Depedidi b e bheddrpd@sionl cohannashi ng
colum (21) and the tenperature of the gases to be washed, differing
anount s oforacsttnige medinly afevinyt esstaty, asetimsiid@ndi water. améecqudrning

necessary for the acetjc acid washing.i tep e) is d to.washin
col umm ( 2almogt fhe; ﬂ%mP&f? %I:l?éil ORI T}e hQ Pe@n&@’iggfcﬁﬁli c?lgche
acetic acjd; r inYi ) 12me Mideiad) 315 &3l i
acetic ac‘?%lﬁaq%&e)d;%/iqgml( |2‘|)’1uely‘( gaf)g% tg??éec(the d of ’aceti cl; acg d}i 8
evapor at ogxpedfledn pesteeatilynto aopreesyendf gl tto 0)3e MiPmuint paftiadet ite a
acid consuned durl ng1 the reaction, and sinultaneously serves as .
washi ng 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
25 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



WD 20081019873- 20 - PCT/ EP2007/ 007299 solution for the recycled
acetic acid fed via line (3), which is al so designated as feedback
acetic aci¥O248818&mi nder of the or‘gg%rc phase (18) f PEREEHIOF/BERNg
tank (14) is passed to expansion tank (56) via line (55), in case not
the entire organic phase 5 (18) is used as reflux in the
pre-dehydration columm (7). The feedback gas formed during expansion

o scnar ga v gt fortedind R e ST e aed it B )t ok

line (33)int@Nghel Sed&ifdy cdisdlIRAGK ESuMIE Br9CesEicH & 41568 d&3¢nAtd ehs
conpressi on by neans of the feedback gas conpressor (34). 10The

| i qui d okdzzbtreg dotlumank (56) is fed to phase separator (41) via line
(58) wherefromthe conbi ned organic phases in part are fed to the

t I 37 ia, | i 4 flux, i d
ool oR b MR Bl ot Pl BTl Sl 7L B B TalEy
i i t ' ! t
dohyir at | o (38 P EDNAERO e il The TORISHRAL ity Wepaseed to
boi |'i ng osirpeuwtparand @h¢ viantinai [@9)vedparateesintdues aquéainptasa (4he
head vapor_  of colum (48) are renmpved via line (59) and are . .
di schar gethichops tIeE1QMSOk VA bipe piiddesnd TRe ovganigaPhasendfd) -whish is

vi nyl acet at,e_Whi i.$ .0 i_ned, at ottQ colu 48) i s
passed viaTREd B0’ s P Brte BRERF IR, dhsniort B Baebl 1 s
al so designateig phasidils8pyiafyd (@P)?tiﬁtcﬁs&i—ia?%é&'@l In@¢hr&Ob P Pump W;?Sbleékd
vapor of this colum is fed to condenser (63) via |line (62). The

obt &0 ned mpwtidensfathe dischargedvorganiapbase es fed¢o dghe dielagdl ofatet ateotrop

very small portj of _sai inyl .acetate is fed as . .reflux.to colu
(61 via qqifieh e TbgRd (o) M st Seed st s Gindh At pouss
(65). The,b ) j : s
of & hyl Soutarer HBFYtac YR NPT ATR G R A B /B OTRHEH
recycl ed #8),coheudehyddddion i limne Theb¢thahdcptanp ehtefing vIADIABOBLY ity 3-
21 - PCT/ EP2007/ 007299 . _

column (37) is discharged from a concentration zone above the bottom of

15 column (37) via line (49). The bottom product of column (37) contains
almost the complete acetic acid obtained in the vinyl acetate working up
stage, at most 10 % water, small amounts of high 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
20 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
25 (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



A partial streamis renoved via |line (67) fromacetic acid evaporator
(2), into which finally all pipe vol conponents and pol yners are
recycl ed, WO2UWBEEEE ge t he pol yrer s.'%lﬁ'e exhaust rermv@gT/\'? HOTR09
(28) is passed to an absorption colum (68) 5 charged with a 20 to 40
% by wei ght aqueous, al kali carbonate solution, preferably potassium
carbonate solution, and fromthe head of the adsorption colum (68)
exhaust iS,renpv I i 6 i i r firQm gar I axi

The puri 5% %1£i§h§)gs¥ﬁ?asxlerc gglf((‘;ll Z%etﬁg ?‘ﬂg g?éocg%s lgl(r%d (lgg ?@ﬂcﬂo%}(iaﬂ%
(26) . Thejdapirdae6a 0§ fédudashRseefitiaed.col um renoved via line (70) is 10
expanded in tank (71) froma pressure stage of 0.6 to 1.3 MPa to a

pressure stage of 0.12 to 0.3 MPa, and gaseous_portions are recycled
to the prBeesemsinder pfish¢ prganiaPhase (1 8Hinom cpHectimg tankrild)) is pasged

portions are fed.to the or ptian | uom, (74) . vha li.n 73);

Bhi ch_endPasrStiam eS8 HRLRE (I SRR Horhe, i rkihic HRase
regeger at@qd) 3t kald aSakPRRAteHROpr-HOMydratiBATHREmh M aThetfRelback gas
absorption colum (68) via the bottom of the desorption colum (64)
and | i ne fobmednrimenespafsiqunp a(piesurdlod We2 do .2 MPanpredbrabiypto Onl
colums are_designed in knqwn nn The carbon dioxid ichis
sat ur at edow-¢ i MEgels @‘éﬁg?fg&%d‘”ﬁ @%Fftr@rrb%? 3 ’I’Vmboé’ieof%i ges
renoved r 1 o g 2 i@l 7 F$c\U

for the %dg%%r g??;tg’g&f B{lgel%hlteeg?' Qteeéchg%é(\f{ t?%‘;&%?%sez’\]/\?a?{eh% (%5 2t
vapor - satdén#heesi6atiomedh Ot tec aaback ighs tbmpresor 3¢hangers (78)
then is renoved via line (79). In general, one or nore heat
exchangers (78) are operated by use of the desorber exhaust vapaours

fed10ia ITheligrid obtmeed emtank chanigeted Gprhasceteraratonés bl Baelae (58)

accordin o the invention esigned | n _k r T

desor ber %ﬁ%ggrsolm \}ﬁﬁoﬁ?lggfnee? § fgar}lfgée}]a(s%)mhgggn%g?g%etfp aéﬁ%r ggeooftr%
to 120 C@mmgr@@qqhq@né 46 at reRGRARAEIA fafBhs e F0AULIabhd (4 D0aL.
WO 2008/ 019873- 22 - PCT/ EP2007/ 007299 From 't he bottom product renoved

via |ine supply do phet thord i distibation codimer (4)npvitieh) isaalsoi defignated ahe

heat exch rs.(78). operated with the soy ber exhaust. vapor .,vi
"The (80)TohyRERiSN MR IhE CuPBH e ER g ROl Gt i aargalty Fee
te r at . 70:40 5 100 C, preferably 70 to 90 C, and is heated
innﬁgat tgw cgfrtllégrgéa'ﬁ& to a tenperature of 80 to 110 C, preferably
80 to 100 C. The heated punped over streamthen is recycled via |line
(81) to the lowdroihagtcompeiretsaitd tho ramamsg witer rédiddes contamesl at e
calculated fromthe colum botftom and, in particular, to the bottom
of the pufe hepAapee @ aoduainsis) 12ae remored yim lingda) andgas dirahar

there. from the working up process.

The virtually water-free vinyl acetate which is obtained at the bottom of
20 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
25 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).



The neasure essential for the working up process according to the
invention consists in the heating of portion of the bottom g)r oduct
fromthe pHPE'IOMPI3 acetate distill a”[sbh col um (61) WRCEERPZQ7/MIESed
over, with the desorber exhaust vapours in heat exchangers (78) fed
via line (77). By 15 this measure, the bottom product is heated from
a tenperature of preferably 70 to 90 Cto a tenperature of 80 to 110

C, ferably 8 100 C. The,thus. heatad.bot t om.pr.od i | ed
Co the puRePdita)sizath & EompLed | 1A (0 (o AR E R Ehpbdrlfil2: ©
The wat erinY@RQl:iji'cﬁaﬁHéI?)L & ﬁ% ?éflﬁﬁéncﬁﬁfﬁo%‘én{snam%lﬁﬁéﬂaﬂﬁef&yéﬂe@

and 20 renoved therefrom ine (79) is further cooled in a water
cool ed cotdéisskearge8Ry poleeSO2 gas streamresulting therefromis
removed via line (83) and finally discharged. The liquid phase

Che. desor Bhe GRRBITAMEEE Vierhoeasas Suatseh R g 1S RHED (RURE] G
namely t h@he{}gg{l'\pﬂhq 2ok Q@Li{?% %@iggitf%%oggpml%@iecﬁ’w&a% B¥lution,

acetate dis ation col um ans esor ber exhaust vapour
further nopefembes posssiane ambehegandolatiahytimhl froont thel lofadt e the
operation of the pure vi acetate distillation

I ( | . F
2008/ 01987dsorpgon rogimgplz(g}é)/e@bmggstrﬁmvsdr‘ﬁéélé}e fﬁ%’f%@h(lngfe%gom

case dur HYOREIBREeat PEP T e Re BarY oirht Tid & TRCPlResS APl B o "
((:gls;er\Mt)hﬁ:flg (28).2TRE SttdlE SNHRYUGRsSfptinKblage iR velNviaohai (76} is
qui d” phases are forned and the occurrence of a phase

sepdat i oexfamaiedhia tankl(71pdram aapsisspiesstagané 0. @to il ng MPe to parassuss
of the plant. Furthernore, by neans of the.control of Eéd:? ressure
condi t i on&tagp afHd 13 tpe0 i MH 4, s06: 8as60Us POFTLPAY AR LB IQ @1‘3 PRSP n
t he desorpti C n fr;a.ar ) NC i

t he desorg{a’l @ﬁ%@%%‘% ‘7?% fg%dtﬁ olrlﬁ%y(lggr’rZ'aérfl28011;l é‘gapﬁééfs%n%eé e(f:ér%ngethi@n

the pure Hés’&f?ti@ﬁ@o@aﬁﬁn(ﬁ’m)idihatﬂeowm,otdlmhidlﬁ) eqbiigy ishenppdredesyatneaas
di fference between the bottomefflux of the pure vinyl acetate
di stil | at pbhegoexshangats. tHee Het seasacrairf alkell vapanate sahtipn 1s passed

Gosdiber “Basiatio e, ApupEon FrwaRdeRh siaid RGN GEM Hsshbybi Solumn
of a pur pg%zgfs %"’H HRRt (g}r?bc@ rﬁé'b‘%spéieﬁﬁﬂxgﬁ(m[‘qiﬂei @&sorptioh hrdPaorpiion |

acetate 1 I ati um (61) and/or “in the desorption colum
(74). By celamssofird kiesighedofn tahknbwat meoncenThefcarben désyrdse whaghhdast

G 5111 at ORISR URI NP aePB Ao IPATETe ot 401 g B °C s
oL SRR Y B pImMESIE 8 93} Wl
20 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.

25 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.



20t he invention |eads to a significant saving of energy during the

operation of the pure vinyl acetate distillation colum. - 24 -
Claims 1. AW@res/ewssf or the separatio2of vinyl acet at ePET/BRR087/09Z289
m xture formed in the gas phase in the conversion of ethylene

with acetic 5Sacid and oxygen over palladiumor palladium containing
catal ysts, wherein a) the gas m xture |eaving the reaction zone is
|ntroduced|nto first distillatio

m xture IFE8T MR ROtoR: PRedUctoFemRpLe P’Fashm& %3 EPF%?# i@égr’%ﬁﬁ giger
cool ed t g:ul'ngﬁ (gé@n Al e Lﬂ@ﬁeﬁ eg&'ﬂgﬁ%é‘gt(%) Eggfé&é@%ﬁ’}hﬂﬁhdesorber

separ at e _ aqueous phase an ani ¢ phase aqueous
phase f0rd@duStnvaﬁioﬁﬁllﬁ)lldeS(Bl)@.ﬁDved,

The bottom product removed from column (61) has a temperature of 70 to
5 100 °C, preferably 70 to 90 °C, and is heated in heat exchangers (78) to a
temperature of 80 to 110 °C, preferably 80 to 100 °C. The heated pumped
over stream then is recycled via line (81) to the lower part, preferably to at
most the third column plate calculated from the column bottom, and, in
particular, to the bottom of the pure vinyl acetate distillation column, and is

10 evaporated there.

The measure essential for the working up process according to the
invention consists in the heating of a portion of the bottom product from
the pure vinyl acetate distillation column (61) which is pumped over, with
the desorber exhaust vapours in heat exchangers (78) fed via line (77). By
15 this measure, the bottom product is heated from a temperature of preferably
70 to 90 °C to a temperature of 80 to 110 °C, preferably 80 to 100 °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
20 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
25 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



d) the organic phase fornmed in step b) conpletely or in part is
reintroduced as reflux to the head of _the first distillation colum
15used i nVQ ¥E8/RP87And a part of the‘gpganic phase not R{SEEP285/0PEPT ux
is renoved, e) the gas not condensed in step b) which contains vinyl
acetate is washed in a washing colum wth at |east 90% aqueous
acetic acid to yield a vinyl acetate containing acetic solution at

t he 20botio f) a pprti of t .bott om prod of the. i

col umm udbt Pipobeoibing (3 B, APEaRRH EERERYT 1Em ke B TR R 2
then rei RbohadycRAtdiner 1QaBOIERMPthe MprasHl R 4R Piife W&Bd adbtsteep
e), the remaining part of the bottom product is renoved an - 25 -
heat ed t aistilldteas tolBtniCthemeds tahereakagg thootplke of oury! paatatepin thmtainarst
distillation colum u%edinse streami s

unm p a), g) a ga :
removed 48°} H¥o HiBd ghags atfa end ihe ogFuigeReS ef a FhagensERII@HOR
portion i i.sch . . [ rt] i's
r ecy%:l ed Ct% B%tehrgaﬁé%g?ﬁ‘ gﬁlzé@%}lﬁggﬁégggﬁégg&aﬁ%%@r gegg%?th step Q)
i s passed through an aqueous, alkaline solution, i) the aqueous,
al kal i ne R@thérinoke, 0o aidaed dfnthet@mtiyl ofStheggesarratoeadityorisnier gé@spng
the tenperature to 100-120C, 10j) the CO2 stream saturated w th_water
vapour r &yl pepjater diptdlagipn column (61) and in the desorption column (74),

1.e. by means of a pressure increase in the desorption column (74) and/or by
means of a pressure decrease in the pure vinyl acetate distillation column
10 (61) the temperature difference between the bottom efflux of the pure vinyl
acetate distillation column and the desorber exhaust vapours can be
controlled. Thus, the optimum use of the energy content of the desorber
exhaust vapours can be achieved in a simple manner by means of a
purposeful control of the pressure conditions in the pure vinyl acetate

15 distillation column (61) and/or in the desorption column (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 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
20 the invention leads to a significant saving of energy during the operation of

the pure vinyl acetate distillation column.



i) is renoved, k) the vinyl acetate, ethyl acetate, acetic acid and
wat er contai ni ng bottom product of stgp a) is fed to a collecting
tank and the pressurized liquid is expanded so that a gas is forned,
151) the liquid which results fromthe expansion in step k) is fed to
a second distillation colum, and froma concentration zone above its
bottom an ethyl acetate containing side streamis renoved, nmthe
acetic acid and water containi ng balagsspr oduct of step I) is used
conpletely or in part for the washing of the gas in step e), 20n) the
head vapour of step I) is cooled, so that a condensate is forned

whi ch separates into an aqueous and an organi ¢ phase, 0) the aqueous
phase fornmed in step n) is renoved, - 26 - p). a portion of the

organi ¢ phase 4 Q;pBLksi forSHEP sBhatafiohe6d Gl aéetaf;{] gll{;{mté) ddenigade of

t he second distillation colum used in step 1), e remal ni ng
portion is refmwes in the gas phaseqin tthe comavarsiomg foethyidine phitseacetic

- removed in step d) is expanded, 5and the gas, formed during expansi on
i s conbi ned wRtld BAg wgeﬂo?vﬁdpﬁﬁacgpeb ok )Palladanmn eOHa HEN B eth iy ats,

streans ar.e rggﬁg’%iﬁd to

~ a) the gas mixture leaving the reaction zone is introduced into a

first distillation column,

b) the gas mixture I-eaving at the head of the first distillation
10 column is cooled to =20 to +50 °C, so that a condensate is formed

which separates into an aqueous phase and an organic phase,
¢) 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 col}imn
15 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

20 .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

e), the remaining part of the bottom product is removed and



the process, r) the organic phase resulting fromstep q) is conbined
with the organi ¢ phase rgsulting fromstep n), and the
remai ning renoved 10portion of the ofganic phase of step p), which is
not used as reflux, is introduced into a third distillation colum,

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

are separated, IRfaled b 2DNAOTOPTOMCE Heh feBQottBéflgwét Btt' éfgﬁg{e%st

col um of dtepr is introduced into a fourth distil |on
u) pure vinyl istall 2tiom cobmw wded imsteph, head of t_he fourth
distillation coI um used in step t), characterl sed in that

he. f th IIatlo colu Or enpved,
Whd b porti on bR RlreRBbieRthaviba e BaOhuE ~ETEaenen ohi ch

and ‘a portion t i

are operated wi tstbpt B, Wike wNRBOHT orﬁ%huirsaéﬁgha g@aecycﬁﬁ%l &@hgaeed in

step j), and w) the so heated bot t om product
| ower part of t memapung podiist iis rextyictad trodtharraactlon zone,
h) the exhaust discharged in step g) is passed through an aqueous,

alkaline solution,

i) the aqueous, alkaline solution obtained in step h) is

regenerated by increasing the temperature to 100-120°C,

10 ' j) the CO, stream saturated with water vapour resulting from step

i) is 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,

15 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 productv of step 1)

is used complétely or in part for the washing of the gas in step e),

20 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,



- 27 - 2. Process according to claim 1 characterized in that the CQ2

i i ture
stream saturated with water vapour usgf in step v) has a tenperat!
of 90- 120 C 3. Process according to claim1 or 2 characterized in
that the CO2 5stream saturated with water vapour used in step v) has
a pressure of 0.1 to 0.12 MPa. 4. Process according to one or nore of
claims 1 to 3 characterized in that the fourth distillation colum is
operated at a temperpamirtioa ¢f tra Ffpanic é@&e@qrﬁﬁa-iﬂrﬁﬁﬁﬁﬁ RGeRY LAYt O
one or nore of claims 1 to 4 characterized in that the’bottom product
of the fourth ditefiK ta ths @éﬂuﬁ%theewpndmgstﬂﬂm?tcemm ltss_drzagmzpd
at a tenperatur Q. 1 . Process according to claim
char act (r-:-nr)i zed | 2),,‘[)2{%1[8153 I%g‘}%g%n% 8$mt°ﬁelsf%1}n8¥8ﬁitl ng bottom product of
the fourth distillation colum is heated to a tenperature of 80 to
110C. . q) the remaining organic phase removed in step d) is expanded,
5 | - and the gas formed during expansion is combined with the gas
formed in stepA k), and the combined gas streams are recycled to

the process,

r) the organic phase resulting from step q) is combined with the
organic phase resulting from step n), and the remaihing removed
10 portion of the organic phase of step p), which is not used as

reflux, is introduced into a third distillation column,

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,

15 t) the bottom product of the third distillation column of step 1) 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
20 . 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

thé fourth distillation column.



10

15

-27-

Process according to claim 1 characterized in that the CO, stream
saturated with water vapour used in step v) has a temperature of 90-

120 °C.

Process according to claim 1 or 2 characterized in that the CO,
stream saturated with water vapour used in step v) has a pressure of

0.1 to 0.12 MPa.

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.

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.

~

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.



