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1 5 Process for isolating vinyl acetate The present invention relates to a
process for isolating vinyl acetate from 10 the gas mixture formed in the
reaction of ethylene with acetic acid and oxygen in the gas phase over
catalysts comprising palladium or palladium compounds, with
recirculation of the acetic-acid solution obtained in the circulating gas
scrubber to the first distillation column. 15 The preparation of vinyl acetate

by reac_:tion of ethy rr(n)%ﬁ\a/wth ceth e}md avrilrg oxvgen.! or-oxygen-containing
gases in the gas pise-ovm-ﬁxe%%e%%ysésalready known. The
reaction is generally carried out at pressures of from 1 to 2.5 MPa and

Thiempaiatires ohfiamra s 2baGrrSeiisbibcatalysisccomprisestatetiiem
thé“ogn% APPSR 3R (E}V?é%rc §r?°6?9&ﬂ§fgn$'lﬁ ifrCBlEme@hy and

onent comprises palladium and/or compounds thereof; In adgltlon

oxaawmf@wﬁaoqnﬂﬁec%\%@a Bé’ﬁﬁ%mpﬁ*ﬁ@%aﬁ}ﬁﬁw&rﬂwﬁ gium
coogropriges wothpeditdsiefieremedieobttaditStadaolgrionpardioedhe 2t

cir BRI QYR AN HradMiuE Afdtesst Akt edMmpqnents are applied to
supports’in finely divided form, with silica or 25 aluminum oxide generally

being used as support material. In general, the palladium content of the
TheararaistieoneDvind 896tsje hrigha 3o gbfitviene it eshspatidrng
oxyged, ibis adgpshiranpionagianetliom @l Q4% byseeightrEaedd-bed
ual agf ri is rt| ro
Ca@%’% g i%m %ﬁé%? Sk%%)ﬁe ?:Tag]s%enﬁr?%?&fwbqpeg rlg%:gérr%r tg sin r(c?é(tﬁedgnwC at
PreRSHIERIBAFOON thele hip e A EABRRALN B3 TR0 i 250G
Stﬁt@twpmawmmsprﬁmaremgs igiear todhetollentirgdatalystdivator

ael/atial lementicadinius) A Ralia iR el RiRtenrtier
CDFH IIad|um and gald be| able to a&E sent as metals or c unds in

B RRREEEdtdly 8¢ b‘)Bo iy prerdred A § EQI AR
Thecatisator isaspdriathedorpriots carbpsylats, of plements efdedfamain

graastickialarefaignces ghvan gﬁbwatah/%rpa&g@mmnacewgé@tmw
5 acetat /cadmium .acetate an lladiu cetate/bari
cog&?ggu te@}[) t%gglﬁ’ﬁ f%e:?gpeo lﬂr]te?l da lde% Form with silica or

aluminum oxide generally being used as support material.

in general, the palladium content of the catalyst is from 0.5 to 5% by
weight.

If gold or one of its compounds is used it is added in a proportion of from
0.01 10 4% by Welght '

Each individual activator is likewise generally added in a proportion of from
0.01 to 4% by weight. In the case of all three percentages indicated, the
metal part of the component is in each case based on the fotal mass of the
supported catalyst. Preference is given fo the following catalysts:
palladium/altkali element/cadmium and palladium/gold/alkaii element, with
palladium and gold being able to be preSent as metals or compounds in the



10

15

20

- 25

30

In the multistage catalytic process, vinyl acetate and water are formed in
equimolar amounts, as shown in thezfollowing overall equation: 10
'H2C=CH2+CH3-COON+0.5 02 1-9 3H2C=CH-0-CO-CH3+H20 The total
figigbadorratedisyicred whrit sHAb BeiaatireRpiRrde s soralkalC ogeanant.
Potesiulh 1d26sCH2tH3 02rA CO2 taHRX Nistes, thammipokefavaleststthus
- obtained per mole of vinyl acetate; in general, the weight of water is about
one quarter of the weight of the vinyl 20 acetate formed. Apart from CO2,
Pé‘fﬁﬁ@%B{ﬁT@%‘F%?Hérw?ﬁ}&ad&%ﬁﬁéﬂhﬁF@ RaHg e At iRiTelARsiLm
agegpedpoaitmiufrabout 406GR000 ppmdy weighliadiaged on thetdtybarium
aéeRialriRmethdaPnikagmall amount of not more than 250 ppm by
weight of ethyl acetate is permitted in the pure vinyl acetate. The removal
of vinyl acetate requires a large amount of energy and the prior art
Iratlthedudisiage ratabiiodyotersduding dvestatergydonstenptiorfamrtieal in
edquifisRiichaiuity] aseiatavwith 18 remaabYwiiy agatalsHand other

by-products. The mixture used for the reaction contains a multiple of the
oichiametrically requi mount of ethylene. Accordingly, the ethylene
T S T T R 001 TR TOR) Sk 07 et g Had
to 35 be recirculated to the reaction zone. Vinyl acetate is usually :
parake r ' ; ion:products in
T o A PSR e
c Wﬁ"&elréaving the vinyl acetate reactor, which consists essentially of
ethylene, acetic acid, 3 vinyl acetate, water, carbon dioxide, oxygen and
inerts such as, for ¢yamle;, nittagen-ancargon. g@g@ontains ethyl
acetate is introduced into a first distillation cofumn which operates without
~ additional heating, known as the predewatering column. The gas mixture
Mremittpthd tabpfhisaieiutantBus firbiigibedupht intoleosftadtyithabiate; in
ganekalckiie theignedswaiesing cplymmbi @@é@é?&ﬁﬁ@@@éiéﬁ%ﬁiﬂﬂa"@iw
a ggglgg%ee{ielng cooled and the runback being correspondingly heated.
e gas mixture subsequently goes :

Apart from CO,, small amounts of other by-products, including ethyl
acetate, are formed in a proportion of about 1000-2000 ppm by'wei'ght,'
based on the vinyl acetate formed. o ~

Only a small amount of not more thén 250 ppm 'by weight of ethyl acetate is

- permitted-in the pure vinyl acetate. The removal of vinyl acetate requires a

farge amount of energy and the prior art"addresses various methods of

- reducing the energy consumption in the puriﬁcatioh of vinyl acetate with

removal of ethy! acetate and other by-products,

The mixture used for the reaction contains a multiple of the
stoichiometrically required amount of ethylene. Accordingly, the ethylene

o conversion-is relatively low (about 10%) and the unreacted ethylene has to
35

be recirculated to the reaction zone. Vinyl acetate is usually separated off
from the mixture of gaseous reaction products in a muitistage process.

in the process desCribed in DE-A1-3 422 575, the hot gas mixture leaving

the viny! acetate reactor, which consists éssentiaily of ethylene, acetic acid,
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from the heat exchanger to a condenser. The material which is liquefied
here is collected in a collection vessel where separation into an aqueous
10 phase and an organic phase occ@s. The aqueous phase is discharged

\y\ﬂwe Alleox garwgtge %%rnaﬁ phase g r%%@% e %%s run ack tQ the to

the pre ewaterln co e materla as I’IO been ICqunge

_?ﬁ%ﬁ&’%ﬁﬁ%ﬂ@@ﬁﬁ?ﬁ‘p@?@@sﬁﬂﬁ tsyabepaivhgrataads imingliced into a-

fastubibiithtot aftherges/nitktoresia @ sseithhin g dditiombperaies Uaingn as
tﬁé%%@é@a%éﬁ?@”@@!@&mbﬁﬂe E@Eie%w@ﬁ 85 sy Bb&'; urmn

ted t tor rom the
BRI DITHET a?iﬁééf?%@ﬁﬁf&Fw%%&i%ac?m.amef@etr@u@eﬁ@an
inrgahiapHexh ropethecritiensatdief thes2onpredentingoolathaisl the
r?flb%@@(;@é’h@ :%Wééyﬁﬁéﬁigfyﬁ%%aftfi‘l?e E)%‘;ﬂvﬁgté?r{%ﬂfﬁs@%ﬁ%bes
e cpndensate is,used as, runback to
mlxtu%'e c?c‘)mgnsmg Vi iet%tgog%%ﬂgea{cﬂ Eﬁ Pﬁé{t’?&?ﬁnﬁé Walgfied
h@ﬁbfE‘rééélﬁ?ﬁ%waﬁ,@@iﬁﬁ?@ﬂu‘éﬁwbbﬁaﬁedwa@b@ﬁdmmﬁm@queous
firesevsaiering oedamic phasetherduad. Oﬁﬂeeﬁ\fﬁl@bg% r?ﬂ@%@?:@%ﬁif%@%d
i trodug nd forms ue
m?é?ﬁ e e R R IR e o
PISEEWRIGERA FebITN. 30 The bottom product from the

' predewatering column is firstly fed into a collection vessel, also referred

m@fﬁm@w%}eﬂwh%%6&%@%“@9&9@%8%%@%ﬁﬂ%ﬁ%@?%&f,ﬁl}{néﬁe\é/‘%ﬁg il

d distjll | Kk the azeotrope ¢
ROl VLB e B OB 2 byl o BrsaEbci 41 @
sSibBiRcapRILERTpEBRIG Bty e ate tin did ratteonyirothgctiquidcikimwn as
thecmcrutaamgagae WSiepbas rﬂ@dd@rﬂ@ﬁ{tﬁ@q@f 8 @éﬁﬁ*ﬁeﬁéui‘ét@d%ethe

| | réggf?)'?n wat %%ﬁgtgg osmdlsf: Gtar%[rcu?- il&vti }%g:et% 8 ?ﬁ‘g the

saturat IS n returne as I'UFI

' r@@lﬁ‘iﬁ@%sﬂﬁaﬂ% HekpiRds eEnBineBNFRE thoButthny pendansatepeficine

poéteveitentalingphasrscisihhsicatt the renfaitiser ethesligaefisd a@fgﬂntﬁe
inhessdromy H?ﬁ&%%%s%nﬁff%%”&%@&%ﬁ \Al:%t%“ S%OAU .—;m? Urehe

is subse uent fed to a further, third atlon co umn, own ast
p&g Nithe vapor from the top of this column is, after

- A mixture comprlsmg vinyl acetate, acetic acid and about half of the water
of reactlon and also by-products | is obtained at the botiom of the

predewatering Coiumn The other haif of the water of reaction has already'

“been separated off without introduction of energy and forms the agqueous
- phase of the condeénsate formed on cooimg of the vapor from the top of the

predewatering column

The bottom product from the predewater:ng celumn is firstly fed into a
collection vessel, also referred to as the crude vmyi acetate coliec‘hon_
Vessel ‘and subsequentiy worked up in a second distiliation column, known
as the azeotrope column. Vinyl acetate saturated with water is obtained as
overhead product, and a side stream comprising ethyl acetate and a
bottom product which is recirculated to the system as recycle acetic acid
are obtained. The side stream comprising ethyl acetate is discharged. The
vinyl acetate saturated with water which is not returned as runback to the

top of the second distillation column is: combined with the outfiow from the
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condensation, virtually entirely recirculated as runback. The side offtake
stream is separated into an aqueous phase and an organic phase, with
the aqueous phase then being discharged and the organic phase being

.. returned to the column. A dry vinyl ac_gtate/acetic acid mixture is taken off

10 at the bottom of the dewatering column and fed to a further, fourth

EBHT ChfivAESHRENSLFR iR 4B BRIt 88| dhth MR RiRASSI O g efied
angdaic pick fiowirthallyoinde d dthjlcacetatpie dbtaitathacoiteriead
product, while the bottoms from this column, which comprise acetic acid,

igh boi d f vinyl acet d ethyl tate, are, aft
A3 SRR LRt W BLLELOR B vk

- abtHieknewal priogess! fonivorkiag apasiiidacéiatéop kidhia doumBERsA2{Cer

B3RAERAMIISHRIARL dherbaftostPEtkietTaE HIRLSHRUREBISRS offtake

sgrubber is not cgrabi ed directlg with the Water-contalnlngaz vm(%/l ith th
AUEEAT SOtERALd i the AZEcTBPE eIt IS et $PSaREEaTnts T the
AfMRaUSolBRaSH Wisith eingy deehresrdtand chfossgsbtamhesasbeing
mmeadt@wwammewmw@wd&[m@m@@d teitherarpeess&isoff
) . : X . - thi

o B T AR SRS BN ol
KBRATAFBR NI SHPERE Ol alRdfiSRsHisany Y Byl P rsdatp avhich
soviespdydneg tof thth placetstef iD BbARB4A25T Diretheatbwasitegdnivhile the
EEWEHRL IR RPN A1 RHT MY, ACSIE Lol T BRiRrA6esS Milers and

P-A2-0 f423 658 re(;uwes ab Uté%(’i sam dlstllIat|0r|13§{|ergg,;ltgz[éa

Earaifly WF LR Ko GOB (e PRiGes S DELRL SBhEsrs 8ea
pegeires R e eincalizicdnioting orplees in the column, which incurs lower
capital costs. The uncondensed part of the vinyl acetate from the

r Aterir lumn,, which is scrubbed out by means of acetic acid in
e e R D TIE VIR P T Ko
TR AN HR4E3R e Bbntiihstsiatn the phativmtdrngudiufigm the
civoteativirtgatyseeuethyt 35rastetataisind dudieseigynittensiveaemaesatahing

Gl acstate HomdBash YHY 'a?&&ﬁ%ﬁﬁes%ﬂﬂﬁw t’aﬁ&ﬁ%‘ﬂ?sﬂﬁ@ﬁ%ﬁﬁ%@’d into

Haowever, this process variant requires operation of an a

BidHRRSrCeBimRn ToMRicichaig freBtRivRiHoA7 AU BBRIM Aripiaed as
civethatigyadistrutrie s detiThacid owhiohoik-rgcpoadessk sof dheesmering is
Buaiviny! aseia sl havauseMERisadWaNRYSSadbise e eHHlW {fomhis
g}%Ri%trﬁoapcgséf&\eﬂcggcg(l}argg%ed with the vinyl acetate saturated with water
obtained from.the azeotrope column and is worked up by a method
corresponding fo the process of DE-A1-3 422 575 in the downstream
dewatering column and pure vihyl acetate column. The process of
EP-A2-0 423 658 requires about the same distillation energy for separating
off ethyl acetate as does the process of DE-A1-3 422 575, but requires a
smaller amount of plates in the column, which incurs lower capital costs.
The uncondensed part of the vinyl acetate from the predewatering column,
which is scrubbed out by means of acetic acid in the circulating gas
scrubber and is obtained as acetic-acid solution, and the organic phase of
the condensate from the predewatering column contain virtually no ethyl
acetate and an energy-intensive removal of ethyl acetate from these vinyl
acetate streams becomes unnecessary. MHowever, this process variant
requires operation of an additional distillation column for fractionating the
outfiow from the bottom of the circufating gas scrubber.
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gas scrubber and the outflow from the bottom of the predewatering
column contain considerable amounts of gases, especially ethylene, in
dissolved 5 form. The depressurization of the outflow from the bottom of
the predewatering column and from the circulating gas scrubber in the

ud(Ia< vinyl acetate collection v%ssel therefore liberates an appreciable
L e Hf ey RIS R td Bev e ipeRibe Yy rac iRt have
sompressshvaittage dightsenshm vt drmeryinbefottcitcah theretunmeding

fxthecrenetionAf slecuilibUeRsTatnia SreeR MWeasriataStering column
ggﬁt’éelﬁsggrzae%érr% & BISSaRIS o e fan eSfI’OéT[]a '5@t. ad M_Pia tOizélsolved
ressure Iin the'range from 5296 S8 FRPE PSR SHEMSEE 1t
Bres$hfzAresHPrAsEprédotiiariomyBamantaldwéamorof  the
ph're@i@@atétmg&mamdrﬂasﬂwﬁﬂ@mtaw@uch@saar@@@w?oaiﬂﬂ)@fg#n't@e crude
j iG.aci ' n vinyl acetate
R R B b LBt o

TReHTmARY Y Fe RRsOsBe CRMRRIERLIE & IRV @RSFIIDEERSEesEN
& thehcoomsnatigivof tiecpesfic-befdreolutimobairtdrfreth ibetopitiiomction
Granithm i piithecARisiRHAING g8 serybherwith e yinyl Aceale e
satyrated Wltrf] Watsrérﬁm tlé(fj\gﬁéergead ﬁ)roduc of the azeotrope column ¢
B e B P b 21 6, o E LS oo B HER A2 f0
frenviife. predasatirmpeddiutha. danrgisusastion apmestieaciceomtinantly
seisnaichacess @@i@é‘t@@iié&i@@,&ﬂ@@;ﬁ?éﬁ%ﬁﬁ Yittharhiesreongumadiendin
snard)JsPassed 8 dbeas e purficaton. slages ogouring I IE v of

_owns?rea ewatering column and pure vinyl RCetate collmn A
iliRreldle aefalihgesiainn B grs furisarplacedie aiuireyeia@as
wehieh demstivniedadtogice pestassesistant materials which are not
sensitive to acetic acid. 30 Likewise, the condensate from the

redewatering column which is not returned as runback to the top of the
5r g@\%%?ﬁ’ ﬁ it I ARG R AP I BL D M RaERIeO! the

Siate-triisissokiivis cirtdimed ddatier thefizeofrope tudurbatisith the the
Ml a6RtAER SR ABE WitthwateliRDlainet 18 AN NEadRIPULEEINGERN the

QR A et i cHE BN ST B.ae e FOR MR Binghe
itestirdcandse isepraged bEronihwithanidanssitsunastiothef enerdppv@ering
Ednaty:. impreviedsaseyaphvaterand riylRCeide WiRGiepcahichdsasas
to be sepai'ated off with a high consumption of energy, is passed fo the
further purification stages occurring in the downstream dewatering column
and pure vinyl acetate column. In addition, the dewatering column and the

pure vinyl acetate column have to be constructed using corrosion-resistant

- materials which are not sensitive to acetic acid.

Likewise, the condensate from the predewatering column which is not
returned as runback to the top of the predewatering column stilt contains a
certain amount of ethyl acetate. Since this stream is combined only after
the azeotrope column with the vinyl acetate saturated with water obtained

-as overhead. product there, the downstream dewatering column and pure

vinyl acetate column are supplied with a stream which contains ethyl
acetate and from which ethyl acetate can be separated off only with high
consumption of energy. |
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early as possible in the work-up process is desirable to reduce the amount

of these undesirable materials carried through the overall work-up process

as much as possible and to avoid thg associated, energy-intensive

Iﬁmf)val 5in trée %ure vigyl acetate distillation. The invention accordingly
e

provideS'B'BYS VEL Oh RN APGIRINY R ol thelgRsWRistuiE as

- eRgihad presbledntibs siwihyiprwandsadetiesicidiend ordges ihthergaant
_ oDh@é@er@di@ﬁF@Bﬂ%tW@kﬁ%ﬁﬁi-%ﬁ@@qmﬁbgh W@UQFBH%SW#%EESS

' r introducin as mixiure leaving the reaction zone
i e N e e i G
InABsiRtraivind s Eiridistiiationrom -20 to +50C, with the condensate
obtained separating into a water phase and an organic phase, c) taking
tk : p ' ), d) recirculating all or part of t )
T S e doy SR O viny
aa%eﬁaﬁmmﬁmwf@‘a 5 &Ep ey ipothpdeaktinnonl saruignadiiy anetic
aphiasedvhioiyésiriot ieedas phabackye) satabkizgdbepASISERISHIOM or
pﬁj@djgﬁe@;ﬁ]%ﬂ%és \Wﬂf&?@gﬁﬂﬁ%@ step b) in a scrubbing column by

means of at least 90% strength aqueous acetic acid and obtaining an
acetic-acid- solution comprising 25 vinyl acetate at the bottom, f) feeding

athe béeraprvELEdeopRSTisY ViRyle@einage tlethybacttatezomeetictacid first
and vdiégfdtam staran into a collection vessel and depressurizing the

resspurj liquli as o form a gas eeding the.liquid obtajned in the

b)geprebsgs,ﬁri al%ﬁ;é}l r? %@”_{@ﬂ%gg 4 s’gg%lg%od?gt%ﬁ%ﬁggfi% U kg

off a SHEURexA BripASthgWEihhaceeadarneatambinicathaapaniting into
above itsbatiuinask)antizingajotipatigfdhe bottom product comprising

cRCCUEAH BRI SLENGRLNE GaBF5UD n tep €), ) cooling

the overhea%va or from ste ﬁ%);wn the coridensate 35 obtained
ke

d)sepalrgﬁzﬁﬁq Hngh Al ERRTH ISR R SN gRARSBHERSE I SRt SprTthaas

 aqueBiEbaikisie firmeopirodtéei ikt rdastitialitingspartef thkizegahicsphnss)
formeshin sirmd asryhecks tihesiep AlthersreongHsistiiRtARCOIMN 4
utI|I_Z_(=1‘_gr%BéSéEP g)and '

e) scrubbing the gas comprising vinyl acetate which is not condensed

in step b) in a scrubbing column by means of at least 90% strength
aqueous aCetic acid and obtaining an acetic-acid s‘bi_ution cc':mpr_i'sing
vinyl acetate at the bottom, o f _

f) feeding-the __bottorh product Comprising vinyl acetate, ethyl acetate,
acefic acid and ‘water from step a) into a collection vessel and
depres_surizing the pressurized liquid so as to fdrm agas, _

o) feeding the liquid obtained in the depressurization in step 'f) into a
second distillation column and taking off a side stream comprising
ethyl acetate from an enrichment zone above it_é bottom,

h)_ utilizing all or part of the botiom product 'comb_rising acetic acid and
water from step g) for the gas scrub in é;tep e), |

i) cooling the overhead vapor from step g), with the condensate
obtained separating into an aqueous phase and an 'erganic_phase,
i) taking off the aqueous phase formed in step i),

K) recir_cuiati_ng.part of the orgahic'phase formed in step i) as runback
fo tije-top of the second diStii_laﬁon column utilized ‘in step g) and
taking off the remainder, wherein - |
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taking off the remainder, wherein 7 1) part of the bottom product from the

scrubbing column utilized in step e) is firstly cooled with pumped

circulation and recirculated to the bottom of the scrubbing column utilized

in step e), the remainder is taken off and the part taken off is heated to a
mperature of at least 5 30C and fed into the lower part of the first

cﬁstﬂlaﬂ@ﬁ%&ﬁmﬁ BRIAEA RREStast A10mm)thee sermbiinecalgaicUstiase in step

taken of instésit) iscdépdesstitipednibe gis:ioatgd Hm&eec;;rcuiated to the

depressybEaieneisORBSsVBIRE TS Y, ﬁlm'eté r@%amder is
comblnga(}ﬁ asi ret ed tothe rocess, 10n eor

obtainedfM5E ﬁl‘? Egrﬂﬁméﬁ RiPthdsdrgaiae %%B%ﬁ‘\tééeiﬁéfgd%ﬁ -
and theJerhafiiidgdedints the trgenipaphalsthtakes oititiattep kplwhichutiized
not beem useg as runback is introduced into a third distillation column, 0)

h dd I in st 15
Bea i %W’%ﬁﬁ%f%m AU S R Wl SURA D v Siasie

off, p) thBSERSMPBFoadciTrEm tHe RrEestikERttonischombimestewith) ke gas
mtrodudedrmtﬁ) it disidlatioeselbimed I@&u@@gﬂ%ﬁ@g%&ﬁfﬁ@@é@&s

t th cou n.usedins ste

a ﬁjépgrggﬁnegvm g%(e:g rgggﬁl%: EZ(’%O%e e;rsera%rf}bflrgﬁf/)#)ﬁp %b rggmc

the gas mixtu

from 11BE2I8 RV} qﬁ%aﬁ‘s e Laner ML}IQW@"@% ipafeof the organic

' counterphmtthbem eXtharngepwievhisthtahertedand deed resirguisiet is

25 to thefieackien m%stﬁiﬁaﬂdm:m%% of the-liquefiable
poqﬁnts oCcurs an%fs mixture 1s mtroduced into the first
1t|l

latioh col %IQS RN %éﬂ)&fﬂeﬂﬁ liamACHRRNRctiRPOR) is
organicqsiee RtheBan lowptisyilier aepémieﬁtioartdeﬂ’@) teatrentitameal are
which cggﬂg@t@@@ﬂfied out in this step. That part of the organic phase

B e e R R U ey ) s

pressurlze rom-a pressure of

from 0. Uﬁrﬁﬂé%‘ﬁjﬂm&:’ ﬁrg?éfgb@'%*?émm@%m’lm MPa, in step m). The
liguid optaimedrigl cavetinedién tatlepnn)witht thecorganist RhasaRHr AR i&tion
condenégﬂr%elrjgg@qrpgqgﬂg)from the second distillation column,

in step a), the gas mixture leaving the reaction zone is preferably firstly
cooled to from 115°C-150°C by means of the colder circulating gas in the
countercurrent heat exchanger which is thus heated and then recirculated
to the reaction. In this stép, no condensation of the liquefiable components
occurs and the gas mixture is introduced into the first distillation column,
also known as predewatering column.

The amount of ofganic phase formed in step b) is dependent on the
temperature to which cooling is carried out in this step. That part of the
organic phase from step b) which is not utilized as runback for step d) is
taken off and depressurized from a pressure of from 0.5 to 2.0 MPa to a
pressure of from 0.02 to 0.2 MPa, preferably to from 0.1 to 0.15 MPa, in
step m). The liquid obtained is combined in s’tep n) with the organic phase.
from the condensed overhead product from the second distillation column,
also referred to as azeotrope column (step i). The two organic phases are

‘preferably combined in the phase separator of the ‘azeotrope column. The

proportion of the organic phase which is not returned as runback to the top



10

15

20

25

30

also referred to as azeotrope column (step i). The two organic phases are
preferably combined in the phase separator of the azeotrope column. The
proportion of the organic phase whic is not returned as runback to the -

ooh S ALSOUSKR AT R SR i BT

djstillation co umn also reterre

Cpd %B@rétlﬁ%rﬁ%f@%?eﬁwm\é@ﬁmﬁtmwme organic phase 5 formed

in b) which is utilized as runback in step d) are preferably selected so tr:at

b I Iac te are present in

e S L B R e

o AL MAS SO HRISEER Uil Histesrdhe doistigldaiamiacted

s@sb@invetaplid)aning caestiabel it rpoéftraoutBdvofran the botenAtthge
pRSSERPIRGKO NI HF@dQW%fRﬁétpoéshe first distillation column used in

step a). Part of the bottoms from the Scrubbing column, also referred to
as circulating gas scrubber, is circulated by pumping, with the part of the
Arhesaciraatietafdhetmossr aivhng tdiomadsondingh tis trenveyedtiarointhe
oﬂmaiwnpﬁdtiﬁﬁ%uhhﬁmﬂgcﬁﬁllﬂ%nQ@ﬁﬂgrP&fE @fiét@mﬁéoﬁ%a’ér‘&ég;‘é%l‘?%f
u [ ich those ski in ar -
i e et e e

fr@én@@@@ $30uft ‘Hﬁ@‘ptﬁﬁﬁfed'&lrétﬁﬂls%hkgﬁﬁffﬁotﬁet@ﬁaubbﬁgn the
seoldbing lteddectoaiste refiaratiiie @fsa@mﬁétaagg@@eéerebbe?%re@&@@@ed

by PlESnd) RAHICHERLERBAAC 6%&899@&%8?%%0 s!ﬁoﬂ%ngart s,

distillati I step a) ect heatrn
R RO 1 SRR i R B oaindoConlipmpasdbe

| b@ﬁmngnraméatremrawge@@mm Imeatasbottomfchrheiep amwﬂ in the

rprarea@mrmmr@rtrmﬁsr)esrr@toexera%pre@t thﬁéf}%‘&@ bylapd %&Bm

om the bottom o the olumn.

. |
r%?%% It of %15- r%;(r)éz altlon ﬁ‘rf%# %éﬁ’g&ﬁﬂncﬂ%@d& %ﬁf‘tﬁg A

the sRmRNEoRAMMA. ieptes iotret erare parroihat fiess i SN, qrrefeiably
frome60iGtep dRaRe, tdzﬁnperaw@roﬁbﬁr%@ﬁ@mﬁom@h@ bgﬁame@ A the

0B ERS FTR SRR IRIPEIIINE WilgYL s mepsre s gencrall

from 30 to 50C, Is signiticantly increase ere |n

e i %eeﬁ@ij‘f@r eRAFRBRGN Qﬁeaﬁr@%héhgersﬁ@mﬂﬁpemm@m alls

ac{a@mageeu@ymemwm@m@@eat%mm partlcular from 60C to

The heated bottoms from step 1) are preferably fed into the first distiliation
column at the 2™ to 15" plate, in particular the 5”‘ to 10“‘ plate, ca!cuiated
from the bottom of the coiumn

. As a result of the recirculation of the heated. bottom product from the

scrubbing column in step e) to the lower part of the first distillation column

used in step a), the temperature of the outflow from the bottom of the

scrubbing column, whose temperature without this measure is generally
from 30 to 50 C is srgnsf icantly mcreased Here, in a first step, the bottoms
are firstly heated for example in a heat exchanger, {o a temperature of at
least 30°C, preferab}y from 60°C to 120°C and in particuiar from 60 C to
100°C. When the resuitrng heated bottoms from the crrcuiatmg gas
scrubber are fed 1nto the lower part of the first distillation column, this

- . stream is heated again, generaiiy to a femperature of from 80°C to 150° C,

| WhICh aiso corresponds tO the temperature of the bottoms from the ﬁrst'
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100C. When the resulting heated bottoms from the circulating gas

scrubber are fed into the lower part of the first distillation column, this
stream is heated agaln generally to agtemperature of from 80C to 150C,
hﬁr (I%) c(;:o [Jrrens r%‘ tem I&éatg egof the bottoms from the first 9
istilla Hﬁgo‘? S BRERESHBRMNE S SEBRRG S St

on CO umn

Feduees the soibil nty @ﬂ‘ the gasesconRneeds ntibacettiaaiddcudee
viry! acetate. Th@mmm 'Wﬁ%é@éﬁﬁl%kﬂ@ﬁ@%ﬂ&%&%&n

e, 1 e R R B S i Bion

olumn'and are returne € gas CII'CUI at a ve

FRIHNDFproREs setiRedkin dhe SRR GHR U Bicecyane @ﬁﬂmmlrﬁeﬁetbraewo rk-

gspitedns foriatide mklessrgasionhsf dapreasdkizationds trgdroudB s in

FRstion yessel 15@ f?ﬁ%rfsgg%§§gﬂgﬁo¥l“%' acel Eﬁ ﬁor'ﬁ%“gg%% 8@"“

from ﬁl pressurg from a to.a pressure o

BrEPABTTARD o T80 YoNPecTee gliepiamerasehe from a
aﬁ%@%rﬁa‘m@mlﬁéﬂs@ réf6ridBaotasa qupaisugascirftoeanlizes 0.2 MPa,

PrefaaBnANty etryignepand ﬁﬂd'UO@Wﬁérb%g'oﬁgg apddurher 'r}‘?rtsthe

uch as nltrogien and a on and also rganlc constituents such as acetic .

[ B st oun‘? fvr% TRia %a?]%l dBICiReQRS. R8haiaryises

sma
ﬁfﬁaemlaﬁeﬂﬁé@Sh}éetn@rémieafécéitm@aim grshenidigition afdhiembeyciaerts

gasrtcathe.mgzas%muoad@omm@ﬁ%@aﬁﬁchel@sﬁﬁﬁeM§h&E%%Jé%8{fc
S R e o R e

com ssor by the recirculation accor € inve

E R 'otlifiet W@té%géﬁ'r%ﬁh tbﬁnfj%cﬁcéﬁﬁlﬂﬁaﬁf é}i*ﬁér@?y&be

: gaemg Feheress én waeiwtodxmmmneﬁsthbsarmn@l@cgbmwm@ frespdhes of

t Qf ,
ek o SRS o VB S i o
r

caﬁ“BfE % 550G ﬂ?&% lﬂﬂr?%%e‘%g%f@&l% , Batiems
framy| e gea biser et tatepoehnwbithebiiisgslistikgoificairenergy
eadriischarged via the bottom. Vinyl acetate is present in the bottom '
product from the first distillation - 30 column, in the acetic-acid scrubbing

solution which is formed in step €) and is recirculated in step 1) to the
Sibepaerss the fndtasiualianonl dbr meetiadaid thelpiondfane e asitibbing.

masmfmnmkﬂ]m!et&@rkﬁa/mwtmnmtslﬂtﬂlmﬂa%n column, preferably at the
2" to 15" plate, in particular the 5™ to 10" plate, calculated from the
bottom of the column, achieves a scrubbing effect... Ethyl acetate s

‘scrubbed into. the bottom of the f rst distillation’ coiumn and dzscharged via
- the bo’{tom '

Vinyl acetate is present in the botiom p;roduot from the first distillation
column, in the acetic-acid scrubbing solution which is formed in step e) and
is recirculated in step 1) to the lower part of the first distillation column and
in the part af the. organic phase formed in step b) which is nbt utilized as
runback in step d). The vinyl acetate content of these three streams
depends on the' mode of. cperatton of the plant and is not critical for
carry;ng out the process of the invention.

The overhead product from the f rst distillation column c;ontams only very

- small amounts of ethyl acetate and the runback recirculated in step d) and
- the part of the orgamc phase whlch is not used as runback are low in ethyl
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carrying out the process of the mven@on The overhead product from the

first distillation column contains onI)J ery small amounts of ethyl acetate,
agRtfAtAed0AbERR rb@.r@lmﬁ@@sedst@mtmeamm@mwmahemgam@haaa:h
reich ienRiased @ﬁ}W@b@f&:ﬁ@&M& %hmﬂcﬂ,%ﬁ%t el ﬁg\% 5(; whic yh

u rther measures, w _
i oo b e D M Sl dagomoines
WiiBntBgsergRh %@%Pﬁﬁ‘%ﬂﬁg Ilauﬁi%btém@dlisfcommhmwmﬁm the
ovegei pvaskiobfaimediie ﬁelfdmmmmisﬁ'@ht@@ﬁﬁ;ﬁhor%istw %e‘?e{aw@ah&?das-
[ erred.to as. az

S S R B e e s T geas
r'félqﬁn](t %BDBZB%HB%@%%WHHSWL}%%B@H Bmaindehés fisddio the
tiurétm@tiﬂatmmmrmscamwmMermgrntgmmfﬁte(sfapl@ The

gas obtained in the depressurization in step m) is also referred to.as

cycle and,has p oximately the same composition as the recycle
T e R E Rk

r%@lﬁr@%aﬁﬁ é‘%c?@@rgamﬁiﬁipr‘é‘%m sobspositotly ze dineulategcie
gtise ghbrass. Tme;mylff?dmwc}@ %@gﬁw%‘é%mﬂﬁ%&”%en

:c&%@s@é@ﬂ? Q gége t'rcésascc')&i% %g%%%ggﬁﬁg\%?ggr&?a%gd to

re erred to as circ atll’l gas. e com

- NG RiBreSSed BRPUHISA dreYrRiRg@asris prysuiRaEeontsinrbirstwith the
taitgsiecakiwidad thahingtatietatid reactoiragrip. 20 whieass mbqfemfed to

a@@%@md@r@l&&%éh@o?ﬁsm dstllation calumo (S R»Grglmg 'Sdué’% -%P&

The bottom product comprises yacetlc

A B T bien e cOn By gt roaton e e

""%Qumch is not required in step e) is preferably recirculated to the
- . reactor as recycle acetic acid after a small part has been 25 discharged

S and rs I ste ount of the
Aﬁ)e %{]ﬁégt (%%Q]f%::% Bﬁase roé}/ %%?%ﬁﬁﬂ?@?é@%ﬁ%ﬂ%ﬁtep
uf?oél‘é@% i@réﬁ@aﬁﬂﬁoﬁwlﬁeﬁnﬁ&mt%qm@dmﬁm evetheddooamorises
mixiory theste Gand mwmmmam@qmmm% ;ﬁeﬁﬁrﬁ@ybﬂiép@an
T h e whijch is not.required for urpos
flntt}% pt?((:%t mtc?t‘%fe d@t]?[:ﬁ .\létl)nhcolum%u 950 ViR | Bre}%rabiy.
reczrcu ated to the reactor as recycle acetic acid- after a smail part has been

dsscharged to remove high boilers and polymers

In step n), the amount of the combmed organic phase from steps i) and m)
which is recirculated as runback is preferabiy only the amount required for
the overhead vapor from the second distillation co!umn to contain very little

gthyl acetate That part of the organic phase which is not required for this
purpose-is introduced into the third dtstt!latson column, also referred fo as

- dewatering column.

Ay

in step o), the condensed overhead product from the ‘third distillation
column is not all utilized as runback but a part which is suﬁ'c:ient to

- separate oﬁ tow boilers and Water is taken off

In step p), the _bo_ttomé fro'r_n the thi'rd distillatib_n column, which consist

-+ essentially of dry vinyl acetate, are fed.into a fourth distillation column,

28 48 SIRR eis s Teiewhto as -
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dewatering column. In step 0), the condensed overhead product from the
third distillation 35 column is not all utilized as runback but a part which is

~ sufficient to separate off low boilers fl,rlld water is taken off. In step p), the

bottoms from the third distillation column, which consist essentially of dry
Kneyyacdte e fedihtbacriakh erstmtiolaolumich Dukaoimyhs tetate is

ple\irfyhacetatesealymddistsvdpiel) pure vinyl acetate is taken off as

overhead product (step q). The first, second, third-and fourth distillation
columns utilized in the claimed 5 work-up process for vinyl acetate are

e rila sacenrhdhiid@rd fruud distilator molanss diiprshiatessiaieed

- witifizatioprobtiees dapadityl cfdbidlant: perptedesistofiperitvestioprisssures

Histeated RyisReans BhRigHrR L dMeasHiLs Bi’*tﬂ&fééﬁscﬁggoﬂ%@#ggn‘%_f

stabilizer, are not'shown. 10 The recirculated gas mixture comprisi
ethylene, oxygen and CO2 and also inerts and small amounts of organic
toempuiness stitted eertiombidiiustetefdnediznas cif Gtitatieyigddeissures
inagsacisdadiae &akinisnast sessin-aridreperizapeR) configured as a

hi

tray column in which the gas stream is 15 laden with acetic acid which is

- fed in via line (3). The gas mixture leaving the:acetic acid vaporizer (2) is

B¢ VR S{iat Hease Mine @) qertmei ingl elbytare reatoe(sRMhé§as and

éhsiﬂtﬂjerteaeﬁhagﬁhﬁm'iawh@@ﬁtﬁt@freﬁgé@ﬁd@ombme@ﬁgféﬁ_& 44 essertialy,
ARAENEs 36U R XL AR, IRISh CRPORIRLYS,) % i

inert gases such as nifrogen-and argon, Is introduced via into :
47t YRRMGEBH (ol G aHESSH e R AtBNriRPEBSRMIR (#)iThdhpreas witeAmy is
ladimini(T jaeatia deisigntkoovn feer isevES|iee(@asThixigee letvingthestong

- nbtheqredenaipingisalumy Q%&P%v@slé@s&é%é%@%teeg&r@% Gyt
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- dochidiog. Smaleallipueled hsiogesa Mg 2

awh?r itis s ?J ted to countercurrent heat exchange with the runback

C Wi ich ertars Vi he (16) and is returned via line (10) to the

predewatering column (7). The gas mixture goes from the heat exchanger

TRk Vigakiner(ki)rto '&W@-Qﬂ@edi@ﬂn@%@w&%&&h}fﬁ),?’Q/HiE%CQ%'ﬁQists

| 13) to the v se(lj
14) where 1t is collectéd. The pfopdrtior’ of _ _fngcgrtf)%?tigﬁﬁ &
qEVERM B dBRECESRSR SN BH WtRerpeans) areemsisifieoduced via line

(6) into the first distillation column, the predewatering column (7). The

* predewatering column {7) has a desig'n'-known perse.

The gas mEHUre-leavir‘e‘g_the top of the predewatering column (7) goes via
§in¢' (8) to a heat exchanger (9) where it is subjected to countercurrent heat
exchange with the runback which-é_nters via fine (16) and is returned via

Hine (10) to the predewatering column (7). The gas mixture goes from the
~ heat exchanger (9) via line (11) to a water-cooled condenser (12) in which

it is cooled to about 35°C. The material liquefied here goes via line (13) to
the vessel (14) where it is collected. The proportion of fiquid exceeding a

pérticular level in 'the._coiiection vessel (14) is pumped by means of the

" pump (1_5)‘ via line (16), the heat excha}ng_er (9) and line (10) back into the
- predewatering column (7). After some time, the condensate obtained in the

(_:o!le_c‘é-ion' vessel (14) separates into two phases (17) and (18), of which-the

aqueous'p'h_ase (17) is discharged via line (19) and only thelorgani‘o phase
: (18)--§S pumped back either in its entirety or partly via line (16), th_e heat

éx.Ch_ahger (9) and line (10) as runback to the top of the predewatering

. column (7).
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pump (15) via line (16), the heat exchanger (9) and line (10) bacl_< into_ the
predewatering column (7). After some time, the condensate obtained in
the 35 collection vessel (14) separa,}%s into two phases (17) and (18), of
which the aqueous phase (17) is discharged via line (19) and only the.
organic phase (18) is pumped back either in its entirety or partly via line
Tmeeg;anmﬁMeemangam@):andém@e@lmas\r@nma@k(m he o aiske and
ewater xt ving,the condenser
fr@é%{; &ﬁ.ﬁge%&?yﬁ??{](@eﬁ %n%p eed urﬁéc%nd%nse ﬁ | Aethie ||(|21)
S %%bﬂ@bﬂ?& CHURRTDL ?y(éﬁéafé%ur@‘ d%\% %@%eﬁ*}lgy%ﬁm@ﬁtw@ line
(54defithaciooiomdutrody it dinegS(&tn g hpabotiomfen(2hg eirsubating-a8s

wﬁﬁrti%&%&ereéﬁa%ﬁtﬁﬂatw%ﬁ%ﬁﬂﬁ D R%Rg &%“%S%’ﬁfrcu:ated

|ne 2 ated_ with cogling by mea
WeXch %r?g] %ﬂé P&%Q? ??L%W%Ta% dadie dovrsr path ghthe
cigpalatiner gag m@b@ttd%‘s) baivd thenvished viarinef(2¢4} tirotighns bedtg
cc&ncdswlgere(ﬁﬁfkl(@whlﬁ?dbglbt@ﬂ@@é% é%;%@ar Iculaﬁf\ffﬁ%ﬁﬁr E%%%&Eﬁ’is |
r
aﬂgqe%t%%goragpgro ﬂ'?!&r%l gf een egeaté r$ Eiyf b Qq{?er’ln °C
ang ihedbatletot fﬁ@l&@e%&l@%f@hg fﬂf#e@@mm@@mmm has been
heartsidrablnist they2is mre@qmatmwpuaﬁmausamet% sl @itdtatart of the
pr@@.d@wélfeﬁﬁ@oe%mrwwbpéﬁé}%s 1 d G gas. pheireIaly b

as by- pr lealin

thé gwltﬁ} rfg !BOLWg %géc)t:l?? QB Wﬁﬁ’ﬂ%%bycle gas

comprising predomlnantly ethylene and additionally CO02, inerts such as

Tmtn@ggasaaﬂc@f@gatmgﬂtg?é%ohéﬁﬁnélﬁl%ﬁ%%a" ?ﬁf &H@g@;"ﬂt}r@ea'
B s A e R et

| W*thhﬁe@e&ﬁ@a&ﬁ\@%wzmm mﬁ@rmeet&y(@th;ﬂanmfane cidelifaniragly
CQ@asisaesneuel as offgagvin bnel (28 de disehaigs NetconsttugMSsmall

arfioeiselim VI Ilﬁgé'%g?lﬁ?_cﬁg gm%ngggt%)tea%f{%s I8 o fgor%xgﬁ%t%a fine (35),

—_introduce liqu ainéd at

- CORBERRRSEiRY cBIGRNT (75T wilieh disivisiess wamiFomprassestel4etrnd

reciciyitedvdeeline d Qoatairts sidueatly abidheagibi 6o ihierbwatings).

| Pa’ﬁ%ﬁ@@vﬁﬁﬁﬁb@@ @Aé%elfe%%e %Y offgas via line (28) to discharge

inert constituents. Fresh ethylene is mtroduced via line (29) and fresh

- oxygen is introduced via line (30).

‘The liquid obtained at the bottom of the predewatering column. (7), which
- comprises mamly vinyl acetate acetic acid and water and contains virtually
all the ethyl acetate, is fed via line (31)toa vessei (32), also referred to as
“crude vinyl acetate collection vessel, and depressunzed there, preferabiy to
.& pressure of from 0.02 to 0.2 MPa, in parhcuiar to a pressure of from 0.1
10 0.15 MPa. The recycle gas formed here, which comprises predomsnantiy
- ethylene and addst;ona!iy COgz, merts such as nitrogen and argon and also
. organic const[tuents such as acet:c acid is dnseharged via line (33),

combined with the recycied gas brought via fine (57), which has
approxlmately the same composition, and, after compression in the recycle .
gas compressor (34), comblned via fine (35) with the circulating gas from

the circulating gas scrubber (21) brought via line (26). The organic phase
~ obtained after depressunzatlon in the crude vinyl acetate coflection. vessei
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30 crude vinyl acetate collection vessel, and depressurized there,
preferably to a pressure of from 0.02 to 0.2 MPa, in particular to a
pressure of from 0.1 to 0.15 MPa. The recycle gas formed here, which
comprises predominantly ethylene anqj3additionally C02, inerts such as

nitragen a a ic constituents such as acetic acid is
dtgz?ai?g é"@s@g 3@“8%3@%&&&”%?@9%% tgasSErgheititation
ligelsm, Wﬁkl@lﬁagﬁﬁﬁ&ﬁ(hma&@/z&mtmmommmsmon and, after
compression in the recycle gas compressor (34), combined via line (35)

lati f h ula s scrubber rought via
ind? 2%’8}%%0'}{33}6%% L S A A e RO SE AR 4 e LREvec
Vi e detd) donreisivndesser I 3@oandtaved otcea therinel {86 pandensate’
lﬁwaeemmtmmptsﬁﬁw%&ﬂia@@fﬁE@W {3 Bepiaataiemes IPWsqueous

aﬁﬁg Eﬂ%gég% @%) %E Oft ea%egonadncljgél#atﬁl%rtm) which

column |s conve via he condenser

b 8% et %d?f@@ﬁ’é%t@ hRsevRIGHETROYa0 line (R83e Bapapagsmic
(@h)a%pmatbmaﬁoramaqumspbasatéﬁ@m\ah@hiswm@@@fbylm@a@é@)the
20arAp PIBANANGCHUE YIS coRlard il ﬂg&g@g'%@ ) to the

I Th h m e phase s
e Ve%‘hé%%é?fﬁ%iqﬂi%ﬁ'ﬁﬁ 36l 88) SPAMTIARE digEpicTne part
phasddisetedrgeed sfedunbdivie it 6)schitng etdiaf e 44&teopefed|tona third

' (aYs)tm@@I(ﬁer&@mﬁﬁwrt{wsa}cwtﬁe@reTﬂ%%féﬁh CHARIARY. Usi%aétgzﬂbc%&ate_

dfedt d t tion_column (4
R R e AR TR e 'a‘h%‘sdqrf?m @) shiiTiment
CBRFLDYEi gﬂ%mﬁ@mfﬁéﬁham@mmﬁe@t g haﬁé%)oxféwmémmmroﬁuct
the ook ndBihniddineddop e Mﬁ@mpmdm HesashaorPbaH8d)in the

C@i%ﬂré??e?éﬂét%hk %}Qt%??ﬁé'z%alﬁﬁjrh biaingd Inthe VinYlagetata e small

work-u ore than 10% b t of wa er a also small”amounts
of?f"maHptﬁalPéI b aHobaﬁsfmél@daﬁaimwﬁé enbiryressatenyd asaigte and
agttghec2tEhe aqueous acetic acid is taken off from the bottom of the
column (37) via the line (50) and divided. Depending on the design of the

crubbe

I R R AGSF 2601 B B et B SEA PR A G THRS7) v
ﬁéﬁ)bﬂﬁ)ﬁﬁ?ﬁcﬁnﬁbdlmﬂ@e Dsrerdivacit Sveutcisicnep éhéssedibidmeciumn
(¥2) paddaPusmpSARdNS the gas to be scrubbed, differing amounts of
acetic acid are required as scrubbing liquid. The proportion required for the
acetic acid scrub in step e} is fed via line (51) and the pump (52) to the
scrubbing column (21). The remainder is fed via the pump (53) and line (3)
to the acetic acid vaporizer (2). Fresh acetic acid is fed in an amount
corresponding to the amount of acetic acid co_nsumed in the reaction to the
top of the acetic acid vaporizer (2) via line (54) and simultaneously serves
as sorubbmg solution for the recovered acetic acig brought via fine (3), also

- referred to as recycle acetic acid.

The remainder of the organic phase (18) from the collection vessel (14) is,
if not all of the organic phase (18) is used as runback in the predewatering
column (7), fed via line (55) to the depressurization vessel (56). The recycle
gas formed during the depressurization to a pressure of from 0.02 to

- 0.2 MPa, preferably from 0.1 to 0.156 MPa, is d§schérged via line (57),

combined with the recycle gas brought via line (33) and, after compression
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scrubbing column (21). The remainder is fed via the pump (53) and line

(3). to the acetic acid vaporizer (2). Fresh acetic acid is fed in an amount
corresponding to the amount of acetjc,acid consumed in the reaction to

the top of the acetic acid vaporizer éz‘f via line (54) and simultaneously
byeriee 0 Y Be IRMIAL stRstioN Tor BRSARSCGH Bretp aitetic sl dbrbug htadess
vilméin8),3so referred to as recycle acetic acid. The remainder of the
organic phase (18) from the collection vessel (14) is, if not all of the

n|c hase (18) is used as runback in the predewatering 35 column

%‘?1 S iaOmaI065) 1B e deprassudiaitn \rcbodp (HBy The)réeyihie qamse
steperetbd(finp fkendeprerss thiz atimima prergsaniz i ees0:08 B&arﬁ@f@kﬂ"@s

r@ﬁ%@éﬁtﬂ}‘aﬁm@ Uubyad '\AE@mf ofischaasd iy \gter compparg\g 'Qg gd via

Wit line (33) and, a

L J e R GOLAL RIS h8 e RARGEF a0

cmﬂmesjrhm‘@ﬁqam thbtalipeatiering vebsan(E6yifeliyietne ER)iodb.
‘phase 5 separator (41) from where the combined organlc phases are

. | (46)to t 37) and partl
T'f’% éfed o %}%?%%t“ R G ey
rﬁrﬂwé%éa)t@dh@%@wat@rmycm@n{ﬁ% vndafiptheargsd -

'fracembeamdrklOprz@msboners and last residues of water present in the
- vapor from the top of the column (48) are conveyed away via the line (59)

ratepitged

nd dIS?? m the work-up process. The virtually water-free vinyl

{ ?ﬁe"ﬂf&{oﬁﬁ%}ﬁﬁ%@ﬁﬁ}ﬁ?ﬂ £ 1e)hettemvef e eyt

- (4ﬁé imirth\distinati@ L ttuthe {60)iha s itdéoactuam 161, ity aefieed to
| a@%@@vﬂ%@ﬁé’@é@f&f@&dﬁﬁlt%@% SOIMER BR85Yiar e(Ga) m% oes

0 The ndens med is pure.viny|] acetate w

Y e[;ﬁgc’@%u ace?at% Very gr%tt’ p 199{'5%91 %cé%é“?é’ré%ﬁ’bh%f@ﬂy‘
aﬁ%ﬁ’ﬂﬁﬁM@Qﬁd&ﬁ@@o@irﬁ?ﬁ%ﬂpﬁ@m}eﬂ(wmnﬁt’mféhexanay!saa@eate
:soﬂeaadmatéas)aérhammmt@r@ﬁgcwmﬁh ahichGROIIRS)

o TR i S

ﬁ?@ 'CEEBS t%“i)éﬂ AU Porkre e lropnratyrarssiaad high boﬂers
tsre@moa:umeaeﬁ aiaulysir¢adn entaken pifivia (878) (67iHe cisahargemOoBe She

- aéBtic acid vaporizer- (2), o which all ‘high boilers and poiymers are finally
:reclrcuiated_ a substream i is taken __off via Eme (67) to discharge polymers.

The measure important to the worl<—~up process of the lnventxon is the

* recirculation of the heated, acetic-acid bottoms from the scrubbing column -
(21) to the lower part of the predewatermg column (7) with the previously
‘heated, acetic-acid bottoms from the scrubbing column being heated once

more. This measure is surprssmg#y associated with a variety of advantages

This measure - results in a reduction in ‘the solubihty of the gaseous

components in partlcuiar ethylene and carbon dioxide, whlch are present

i the outflow from the bottom of the cnrcuiatmg gas scrubber and are

driven off via the top of the first d!stzitation column and are retumed to the
c:rculatmg gas at an early stage of the process.

| As a result, less recycle gas is 0btai_n'ed in the 'depressuri_zatioh and this is
compressed with lower energy consumption in the recycle gas compressor
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The measure important to the work-up process of the invention is the
recirculation of the heated, acetic-acid bottoms from the scrubbing column
(21) to the lower part of the predewatering column (7), with the previously
heated, acetic-acid bottoms from the ggrubbing column being heated once
zg 4rgore This megsur is surprisin%ly associated with a variety of

GaRAGdS PR e BRI YERHRs 114 FReri bR TREYSIRBAR OrmmEessor
tafirensedongsbnents, in particular ethylene and carbon dioxide, which
are present in the outflow from the bottom of the circulating gas scrubber

d. are 35, driven off via the top of the first distillation column and are )
rotiod v %gogirgﬂlg%dﬁgg%if a%cé%ﬁya&é?gé’% W pHBsLhaSrubbing

 RumTessTeiyelthgdewebpaiihetitictneasigwetstnigaidurand thiadsieves a

eorupisissed ffath @vuewﬂnu%ngy@omﬁlﬁv@t@hw Hﬁ%%fﬁ‘é\l/fées%é?bed intol the
S retur rocess. e 10ad on tne recycle
e P B s e A e BFs.
NcEaKRIb StHhSMonNiHY stfubsiRgtaleciuriegd nindhreorsmsicppRase
6t 8I)]9Ammﬂemmmdnsgir@dhsnm(léoﬁohieomalbmqu?@ effeehangdrgrusityvia
t iS; SCI; i I teri .
ﬁﬂfﬁ@@%ﬂﬁ% E‘Fiﬁé*ﬁdg HERRD 0 S ey A et MBI smis
S AL RS e G St SRR 0 PRELTTHE) TR EbREQEHPheaS 2
tetiebtionwhicketl(e 49aTihg ifdhm wakeriroffeieolining{Bp)sthedzfoee, which
RREVAISS Rardl RRHY 8RB sAVRIGE PMRURRET DI #8RdNSIRINE can

ared to.the known mode, of operation, as a result of .
%%iﬁ?%%ﬁ%%o%ao? I %Efg)z&g}o o‘&é"’?&dﬁ?l%’%%? rgam‘f@f?%%?cﬁhe known
kedfsellerasaiiPfurther energy savings. Thus, the azeotrope column can
be operated at a significantly lower reflux ratio compared to the known 15

af. operation. Likewise, t.of r gompared to th
s 1 e O LS Y Theihaling
BBRAAHYY) SadisChasdftboY AR thR AhEimPsedRatngiRaiumme ). as a
tessk| ¢fAykimh Hbe @ Mo seid weeremiaiabdf ivales wiadbel (14) can be’
predawaterintg ComAH) sendhereferahe gP@d@W&é‘?ﬂ% %Egﬁﬁtﬂ}ée%)' can

e at an early st

IS th
e R AP reobely e o AR R @ oreater

~ fedlieed ek sRueidyY nsdrg caliothhernostis acithds tiscladeshwitheth@rocess

beitnsdranatberemoval is reduced.

Furthermore, all of the acetic acid is discharged with the bottoms from the
azeotrope column (37), so that the feed to the dewatering column (48) and
thus also to the pure vinyl acetate column (61) is virtually free of acetic
acid. Corrosion phenomena caused by acetic acid in these parts of the
plant can therefore be avoided and it is possible to employ a smaller
quantity of corrosion-resistant materials. The avoidance of an acetic acid
content in the feed to the pure vinyl acetate column (61) also reduces the
outlay for the distillation to isolate the pure vinyl acetate, since the removal
of residual traces of acetic acid from vinyl acetate is very difficult. The
distillation to isolate the pure vinyl acetate can therefore be operated with a
lower energy input and at a lower reflux ratio, which generally means a
considerable saving of steam.
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azeotrope column (37), so that the feed to the dewatering column (48) and
thus also to the pure vinyl acetate column (61) is virtually free of acetic

acid. Corrosion phenomena caused by acetic acid in these parts of the
plant can therefore be avoided and it4g possible to employ a smaller 30
guantity of corrosion-resistant materjals. The avoidance of an acetic acid
content in the feed to the pure vinﬁi@gﬁte column (61) also reduces the
outlay for the distillation to isolate the pure vinyl acetate, since the removal
af residyabttaeas oforcetis Asithiiorrvio\acataigis eaydifieulyathenixture
distillat%rp nt‘% éjsl(‘)jl:%},%tpee Rure Vipékﬁﬁ%tﬁée ¢an tgg[eforeﬁpe (r)gferated wit

a 35 lower energy Iinpu and at a 1ower refltix T i0, WAIE 5@ e?gﬁ??ﬁ"egh ©
a consitisraPlRASEViRy Ot steialysls Crimmsising pratesiyer separailagium

off vinytanetatefronutehgasmmigiéere formed in the reaction of ethylene -
with acetic acid and oxygen in the 5 gas phase over catalysts comprising
palladium or palladium compounds, which comprises a) introducing the

gas midlre IdAAGUHEISREISAS SRS Leaviidihimarssiurane ik a
cooling the gasshikisiiéalézvicm uhatop of the first distillation column to
from -29to +50(eiitHEeEeNHIRASALE QNP3 AL HR AR ion
phase and an organic se, c%&klngra%{)lfo%e Wfter phase formed in step
b), d) recirculﬁ%%’gﬁ BQFQWOT e Brgacph¥El A Eaniadtan!s) ok ed
runback to thesefeErtime ifiot aliwwiatgmestuant @ilizedanicspdmag.and
takingb@ﬁ pﬁ”t@f(ﬂiﬁ@ ﬁgﬁé?WQWWEMbﬁﬂﬁ?i Lﬁg@épa@),run;ack g‘)_
scrubbipg the rising, Vi cetate which.is not condensed in

ctep by a sc TS Ay AL s Sk Slest IO REt Ster b)
aqueous acetRSaFHARARK dBiisitgranTdbaibirstrisiiation eslvprsiigizryiin
acetate at thedteftarn ahdetadting b paitood fedbici-somprsisg witigh is not
acetate, ethyl ugg@tggerm&gcid and water from step a) into a collection

vessel and degre skl}mzin ‘the pressurized liquid so as to form 25 a gas,
ep crupbing the gas comprising vinyl acetate which 7is not

condensed in step b) in a scrubbing column by means of at
least 90% strength aqueous acetic acid and obtaining an
acetic-acid solution comprising vinyl acetate at the bottom,

f) feeding the bottom product comprising vinyl acetate, ethyl
acetate, acetic acid and water from step a) into a collection
vessel and depressurizing the pressurized liquid so as to form
agas, '

g)  feeding the liquid obtained in the depressurization in step f)
into a second distillation column and taking off a side stream
comprising ethyl acetate from an enrichmeht zone above its
bottom, _

Ih) _ utilizing all or part of the bottom product comprising aéeti_c
acid and water from step g) for the gas' scrub in step e),

) cooling the overhead vapor from step g), with the condensate
obtained separating into an aqueous phase and an organic
phase,

i) taking off the aqueous phase formed in step i),

k) recirculating part of the organic phase formed in step i) as
runback to the top of the second distillation column utilized in
step g) and taking off the remainder, wherein
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g) feeding the liquid obtained in the depressurization in step f) into a

-second distillation column and taking off a side stream comprising-ethyl

acetate from an enrichment zone aﬁ?ve its bottom, 30 h) utilizing all or
part of the bottom product comprising acetic acid and water from step g)
for tHe gas Berlieinisecpasiom colig tHeovérresc vapingfartustepig)ized
with the comdepsgie é:)bﬁginﬁﬁgﬁgp@@i@g'im}?n@gﬂsggg C_gn%ﬁegt?p\?( ahd
organic ph 9] in ague ase farmed jn s , .
regirculatﬁ)ng?ép%r(gg# %égké?gﬁcéﬁﬁ‘é’s% oﬁlrtlﬁeé()js’lﬁrgp q?a%O’%rﬁ%;g&i{g?ng
top of the sétm@ lidfiRatRMamdfineipken ivfsapdgthenaaskialefi dieis
remainder, hdweteeintd 7a | ipapofihedaiion pedu@drandhe ssaubiindhe

column utiligggdn stan )i, Hbarametor L RImPRoRR

recirculated to the bottom of the scrubbing c Ized in

“remdNder {0 BKEABHARG tHE BRI takBHE is B thtealfod teiaperatrds

of at least 3bprasdieddato the igaeerfpamed the fitet distiletonrtaitom is -
utilized in steprbing thasenainag @&mannaaggsaﬁ?arm‘f ﬂﬂgﬁﬂaﬁaﬁm
depressurized, the gas formed in the deﬁpressunza ion is combined with
the gas for'r%%% e &6’?538?8 & BIvSRed 10 gas is returned to the

procBss, n)liife Gigrimie phase ststdinatiinsespminis isooipbéntwithithethe
organic phasgailitaipedss bmiheadanesempiang P temILINIBAIE of

| . R0 B bl
irouced (i3 T e A K 16 S d by oML

 the third distiRFiGH EBRRARTASIBEOAY Reddplsrdiirddisdliationaelumn, -
- obtaired attidetive eratemdobtadhert frevsepardted offtindtoe boltorm nrOgk

- distillati lumn, 20 tate Is taken o
fourt, aisAARSO R EE A .

from the thisgl cistifstien cahmini AR MoiRISUORHEREIN 8 "ML Nyater
at the top of the
- p) the bottom product from the third di_sti!iaﬁdn column in step n) |
is introduced into a fourth distiltation column, - |
q)  pure vinyl acetate is taken off at the top of the fourth
distillation column used in step p).

The process as claimed in claim 1, wherein the bottom Broduct
taken off from' the scrubbing column is heated to a temperature of
from 60°C to 120°C, in particular from 60°C to 100°C, in step ).

. The process as claimed in claim 1 or 2, wherein the bottom product
taken off in step 1) is fed into the first distillation column utilized in '_
step a) at the 2" to 15" plate, preferably 5 to 10" plate, calculated
from the bottom of the column. | o

The process as claimed in one-or more of claims 1 to 3, wherein the
recirculation of the bottom product taken off in step 1) to the first
 distillation- column utilized in step a) is carried out in such a way that -
- the outflow from the bottom of the first. distiliation column has a
_t_e_ifnperature of from 80°C to 150°C. ) .

“The process as claimed in one or more of claims 1 fo 4, wherein the
bottom product from step a) is depressurized to a pressure of from
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2. The process as claimed in claim 1, wherein the bottom product taken
off from the scrubbing column is heated to a temperature of 25 from 60C
to 120C, in particular from 60C to 100C, in step I). 3) The process as
claimed in claim 1 or 2, wherein the pgttom product taken off in step I) is

fed int first distillation column utilized in  step a)_at the 2d to 15t i
plate, %r?é?gtﬁy ?ﬁ tg’ﬂft‘??ed%[i]’? , anféﬁigtgb %%rﬁrﬂﬁgabé'& GPiREtion
columr¥e$sFhi8 5t68ei3s as claimed in one or more of claims 1 to 3,
wherein the recirculation of the bottom product taken off in step 1) to the
st distillati I iJi ins is.carried qut in such a way that

S e DU B DAL O ek T A G el
tempef&RIFiaF rBraaie tBMassC. 8K ehe pibcdas steBlaiffedit dpe ofo &
more afeaiesurinadionheseiethendattemrepmdimidrao stepesise of from

depresgirizedoa pessrtepLiiom Hh-62 2 Wg@gﬁ fefaBi%

from 0.1 to 0.15 MPa, In the colléction vessel in step e proc ss as
claimed in one or more of claims 1 to 5, wherein a .5 residual organic
Phase tdkenprofessp diindddnoasdepress if alisimeet sel@ndherein the

o o g e e WA
claimsTEE TR T8 Lot \ahopel e SRt ©) are
proporfibi¢eensoigahidrivalselidhaecty! stepiafevsichasantivdhadottom

runbaciriistgirdhathe Selecirdiznidrat ity pdidreathyl acetate is
present in the bottom product from the first distillation column of step a).
15 8) The process as claimed in one or more of claims 1 to 7, wherein the

Dart of the SrgaRRSIRRSEIFENTONG: B58PES AlrtbaieRs deep-dylerein the
increagett witththemganipipEsadoinibinet isedphasardepsatostdp stes
) contgigyeRsitiGiettHAGRIaIR: 2 R JSHRISRRNAR CIAMELInOps Btor
more gf cl |msrdlto 8 Where'"lijﬁﬂ St§P£?? thfﬁ?mqunt of the combine
organlénpﬁig?e ﬁ%ﬁ%ﬂ rSEH LTS ES HS PRk is only the amount

required for the overhead vapor from the second distillation column to

gpntaiqerptitesacatcciagisband eHylRCRISE.. of claims 1 to 8, wherein in

step n) the amount of the combined organic phase which is
recirculated as runback is only the amount required for the overhead
vapor from the second distillation column to contain very little acetic
acid and ethyl acetate. '

10)  The process as claimed in one or more of claims 1 to 9, wherein the

amount of the cooled overhead product returned as runback to the-
third distillation column in step o) is the amount necessary for a
sufficient part of the low boilers and water to be separated off.

11)  The process as claimed in one or more of claims 1 to 10, wherein
the gas mixture leaving the reaction zone is firstly cooled to from
115°C to 150°C by means of the colder circulating gas in the
countercurrent heat exchanger and only then introduced into the first
distiliation column in step a). '



25 10) The process as claimed in one or more of claims 1 to 9, wherein
the amount of the cooled overhead product returned as runback to the
third distillation column in step o) is the amou'nt necessary for a sufficient
part-of the low boilers and water to be separated off. 30 11) The process
as claimed in one or more of claims/4 to 10, wherein the gas mixture
leaving the reaction zone is firstlygsieied to from 115C to 150C by means
of the colder circulating gas in the countercurrent heat exchanger and

only then introdygerb intq the first 35 distilafiopGRlymadn SteR).

Abstract Process For Isolating Vinyl Acetaté The present invention relates
The preEsertinfazsiolatininiiny tl@ce mieckomfoihis gasmyixing asaiatbin e

'thée?gto'ﬁ%ﬁpéyl@%&ﬂthr‘?“‘tﬁgcr‘%%'&lﬁﬂdop)&ﬂgrﬂa%t% gag #ead¥®hnd

ompr|S| g palladium orPaIa ium ¢ oun

- ot Gt BT OEIPEAT CBERIRITA BRladi M gaiadium
*ccsvnmbufaomﬂﬂ firsCidistibiton afo the raqmldamdtammfmlmhm)néagmretﬁg

clrculatmg gas scrubber to the first . dlstiliatton column (predewatermg
: coiumn)

(Figure 1)



