Process for the Manufacturing of Vinyl Acetate The present invention

rel ates o] %ﬂ)o%&%?s for the separation of vinyl acetat %cfrfﬂ%ogmgﬁ?%m xture

formed by PrAYREEEi on of et hyl ene with acetic acid and oxygen in
phase over catal ysts conprising palladium or palladi um conpounds. The
preparation of vinyl acetate by reaction of ethylene with acetic acid and
oxygen or oxygen-containing gases in the gas phase over fixed-bed catal ysts
i s al r eadPrécessfor The Maadacuring ofy¥iter fideyatear ri ed out at pressures of
froml to 2.5 MPa and tenperatures of from 100 to 2500C. Suitable catal ysts
conprise a noble netal conponent and an activator conponent. The noble
et al conmheestesentivienednpallatedi tona prokess foptipe sepgardtiver ef)f/tnyil racathtet i on,
gol d or |ts conmpounds can al so be resent EE activat.gr
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group and/oszggEﬁqiﬁnchgamﬁ%ea&\véﬁ/@ate%P@esmpf‘nsmgeparr@a.lu%i ofrcpa$|uamﬁts in

finely divided form "with silica or alum num oxide generally being used as
support n&peiandsl n general, the palladi um content of the catal yst is
fromO0.5 to 5% by weight. | f gold or one of its compounds is used, it is
added in a proportion of fromO0.01 to 4% by wei ght. Each individual

acti vat or The prebavatien génarndldcgtatedmyd réactirpofopthryterma with dcetic Bcidland 4% by

| n the case of all three percgen es i.ndi cated rt of
e oo SEHES o7 R VeRbrCRitelm pa adses | the s s ks pxedib el cigBE s
catal yst. JRegh@neidvm. Thardfdidroist dendralll @atmied eat alt essureal dfadbmnt ab kal |
el enment/ cadm um and pal | adi unf gol d/ al kal1 el enent, with palladi umand gold

bei ng abl &-% Rrcapd égmnera@rﬁétcmfgorarl%ﬁ%éﬁag Syitakie F@Wﬂ'%ﬁéd:oé‘&?réf’r%lét
and pot asgjy Bi@boxyggc%s[)ﬁéﬁeqnasarfla&avéto?'ce nerffOTABSIAHR nfetgped N the

formof a car ate, I n particu as acet ate. articular preference 1Is
gi ven to tchepsaeat yorpnisssl palladivacandtas/ qonpegidattrreptit e/ addiboongatskonat e

ang pal | adicum ASSEASLETLI LA TP, Fr/ RANARS! ¥8hnponent comprises
compounds of elements of the 15 main group and/or the 2" main group and/or
cadmium. These active components are applied to supports in finely divided

form, with silica or aluminum oxide generally being used as support material.

20 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
to 4% by weight.

Each individual activator is likewise generally added in a proportion of from 0.01
25 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 total mass of the supported
catalyst. Preference is given to the following catalysts: palladium/alkali
element/cadmium and palladium/gold/alkali element, with palladium and gold
being able to be present as metals or compounds in the finished catalyst and
30 potassium being preferred as alkali element. Potassium is used in the form of a

carboxylate, in particular as acetate.

Particular preference is given to the catalysts palladium acetate/potassium
acetate/cadmium acetate and palladium acetate/barium acetoaurate/potassium

35 acetate.



acetate.In the nultistage catal ytic process, vinyl acetate and water are

formed i I anounts, as shown in the follow ng i on:
(Kat.) Hzr\?ﬁégw"@i% COOH + 0,5 C2 > H2C=CHO CO-CH 3 + ﬁg@@k@ﬁ’@%g%
oxi dation of ethylene, which cannot be entirely avoided, forns CO2 and

wat er: H C—tggﬁrﬁgfasgéi%g%aﬁyﬂli% %\5@&&?9%% %%Bta]tierﬂrﬂd gbffaté!ﬁé@ fdrndd#s obt ai ned

per nole Bf C eneral, the weig water is about one
quarter eglquirhelamsrgbunts, ashshowmyn the éollavengavesdll eapatienf r om CO2, snal |
anounts of other by-products, including ethyl acetate, are fornmed in a

proportion of about 1000-2000 ppm by wei ght, based on the vinyl acetate

formed. Only a small anount of not rrorogat;han 250 ppm by wei ght of ethyl
acetate is perrn'ttefglg':a_gt+ @*d(g(gyj__a;get.@@_-ewoﬁaﬁ;ygenw/al of vinyl
acetate requires a rge anobunt of energy and the prior art addresses
various nethods of reducing the energy consunption in the purification of
Vi n§/l acetate with renoval of ethyl acetate and ot her by-products. The

m xture ugRdidtar okiaativaasttdtaplehentwaiiols cannut be@ntirely avaded ofarmofet@ndal | y
requi red amount of ethylene. Accordingly, the ethylene conversion is
rel ati velwategiv (about 10% and the unreacted ethyl ene has to be

recirculated to the reagy|QpH;9R®,-YbopL+apedate is usually separated off
fromthe m xture of gaseous reéeaction products in a nultistage process. In

t he process described in DE-Al-34 22 575, the hot gas m xture | eaving the
vinyl acetate, reactor [ [ I @l i t kfalaci d,
Vi ﬁél ace’('&feet:h%?ép?r 8%\@%% %ic{@%gg%&aoxy enIJ IZ’L?‘ Pﬁ&;ﬁ%ﬁéﬁdﬁ%ééﬁ@f@g?ﬁal,
exanpl e, thet weighn ofiwhtar goabantonemjuairtes aft el weight af dhe yinyitacelal€ed into a
first distillation colum which operates w thout additional heating, known
as the pr@d@\ﬁé’t-eri ng colum. The gas m xture leaving the top of this colum
is firstly brought into contact with

Apart from CO,, small amounts of other by-products, including ethyl acetate, are
15 formed in a proportion of about 1000-2000 ppm by weight, based on the vinyl

acetate formed.

Only a small 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
20 amount of energy and the prior art addresses various methods of reducing the

energy consumption in the purification of vinyl acetate with removal of ethyl

acetate and other by-products.

The mixture used for the reaction contains a multiple of the stoichiometrically

25 required amount of ethylene. Accordingly, the ethylene conversion is relatively
low (about 10%) and the unreacted ethylene has to be recirculated to the
reaction zone. Vinyl acetate is usually separated off from the mixture of gaseous

reaction products in a multistage process.

30 In the process described in DE-A1-34 22 575, the hot gas mixture leaving the
vinyl acetate reactor, which consists essentially of ethylene, acetic acid, vinyl
acetate, water, carbon dioxide, oxygen and inerts such as, for example, nitrogen
and argon and contains ethyl acetate is introduced into a first distillation column

which operates without additional heating, known as the predewatering column.



the reflux to the predewatering columm in a heat exchanger, resulting in

t he gas r%lfstzﬂ{o%ﬁ 3%Eng cool ed and particuarly condensed %E‘il/EtPg(ﬁm}’Oﬁt&%#X bei ng
correspondingly heated. The gas m xture subsequently goes fromthe heat

exchanger to a condenser. The material which is liquefied here is collected

in a collection I = S0k RNfiRLNessRghlas editagtwith
organi c §s%asof:n\é)§$‘§.8 'ﬁ@ﬁégﬂggﬁé ﬁﬂggci_s di scﬁar ed Wr?i le all or part of
the organhe pifse tbthequredewhabtening aslurenlina hept: exchapgess raswding EHENt eri ng

colum. The material . whic as not . b | ' ' e eCfRﬂdd r
conpri se§a§tmfﬁt”§%\555\%c‘?ﬁqﬁ€Iangc%?ﬁfcgjspl'}‘héogﬂgggggralt?lroab%% Ut o?é‘tﬁ ﬁe gas
lmj xt !J(rj e Lc'ibn%s%@hd?ﬁjl%%.eétédlmzhégaﬁ amamnesmggsequentw gnas,frram & beat ng

I qui d, nown as e circulatin as scru r.qr "recycl e .gas r er".
Thes r enmiexchgnger rcgascqr@EFée'i-er%ﬂ gtaée”?[)wf‘rfz‘ isdipuesiEd ee ‘gL&"]"?gﬂﬁ%ﬁ?‘oém t he
bot t om of . §iBEHEEGUESA WREreS Qﬁbn?ﬁﬁb hhaduRERk HRikeaind 88 drianiefpresse

organi c pchase (;;rom% e condétﬂa‘:'r sate of the predewatering colum is collected
in a furtdeeurs.cReebquéoumphase isoflistherdadgubile @l WrRakiIAf thRA8aRICHRATS'S

condensate js used_as peflu [ e . A mxture

conpri si rf&c\FFH')??e 8§tr8f|8’,( t3§5%&8b}?it§e%ﬁ§%§3%ﬁﬁ%@ 'L}c')lﬁﬂ't he water of

reaction and al so by-products is obtained at the bottom of the

predewat eri ng colum. The other half of the water of r ' al r eady

bed® sepafhg Eptefial Whighol@s PRt LSSU&H“&hegf'né 8rcé’§‘dgﬂae'$§$'§?éﬁgﬁ£%§aueous

phase of ééﬁ%oﬁgwwsﬁe%a{eqrww&rﬁlﬁﬁbhrtﬁthff theegasapoxtuie omatdrzubbipgof t he

predewat et1 ng col um. The bottom product fromthe pLedewat eri ngifﬁ'gléHBB S
nyl

firstly femuinmoperated using areticcadd|as srubbing iqyidgkpgwasas He

acetate coll ' s RafRye E ilhdk & eRfelrted t
distill at?%%g‘grgpgrgrﬁjéﬁk?\%\%'eggg? %g azeot'pt)ilﬁéér%\gllaﬁﬁrrﬁ.g lé\thllgnyl acetate gatarat ed
with wat ethe maetsraiThedutslovvEphretite pottont of thedeeyde gas ScrekharchENgi ng

et hyl acetate gnd bot.t o roduct. which 4.S.reci e system as

redycl e arc,eé’f‘?'E‘gSEPgt'&‘? Lqﬁgbg‘? ﬁéﬁ?n’f\fl\fﬂ‘asslgcfégrgtt&'(eéaém&tﬁoeqrr%(rsg%%ﬁéﬁgt hyl acetate

i s di schapgebwatsfnyicdWmAGScaliecteatinrafethed véssehifemot all of the liquefied
organic phase from the condensate is used as reflux to the predewatering

column.

20 A mixture comprising vinyl acetate, acetic acid and about half of the water of
reaction and also by-products is obtained at the bottom of the predewatering
column. The other half of the water of reaction has already been separated off
without introduction of energy and forms the aqueous phase of the condensate

formed on cooling of the vapor from the top of the predewatering column.

25
The bottom product from the predewatering column is firstly fed into a collection
vessel, also referred to as the crude vinyl acetate collection vessel, and
subsequently worked up in a second distillation column, known as the azeotrope
column. Vinyl acetate saturated with water is obtained as overhead product, and
30 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 ethy! acetate is discharged. The vinyl acetate saturated with water
which is not returned as reflux to the top of the second distillation column is
combined with the remainder of the liquefied organic phase from the condensate

35 from the predewatering column.



mh:ch is not returned as reflux to the top of the second distillation

col umm | anhi with the remai nder of the liquefied gr I C from
t he condéﬁ@ﬂn@/({g?%ﬁ] t he predewat eri ng colum. The m xturgcggﬂ’%%@g’%ggnt |y
fed to a further, third distillation colgarm, known as the dewatering
colum. The vapor fromthe top of this colum is, after condensati on,

virtually entirely recirculated as reflux. The side offtake streamis
separ at edrheNindxtare mgemaqtmmwefemrm afiuhggrihirdotiisbilation cplume, Kgawoas

phase then bei ng disch nd t he ni c toth

col um. Ahér%ﬁ"‘@%ﬁ?f‘gaf@i‘f'g‘f"e & ‘faﬁgérfo%r?'f &t%(gfs'g‘d%)%é%é ?% FE]%cejwa?eri ﬁg
col um a%nﬁ%ﬁsét@oﬁ \leJalﬂ?rentfr@W Fdtialated, askiediux. Thetdide mlﬁiftakmsmelanaamt ate
colum. In this colum, vinyl acetate which is virtual % free of eth

acef at e isepahatedriatp a5 asHaoMsRNaseRNE RN AERNE RRRSS, Yt FRe AAYSFPHR P
col um, V{Bé%éﬁ?@@cﬁ%r@ c9QnHCEh%etfr@aﬁLtgpM@S&n@fre‘fbﬁ%éd ff elatluansl At hyI

acet at e, a“substream récirculated to the process.
A furt herdrvannwrucemet rsetalknovaff pt tce bottorn ofishrideyatgrinorealumecand Ee

known from EP- A2- Ln thi

recycl e Faturshen, lfB\éFt% %0?5‘:'3’[" é‘é’mdéﬁ\{@% :@E% i"&’*‘&ﬁﬁ@%‘%ﬁdﬁﬁ@?q @gﬁ‘ﬁim tnge
vinyl acei@imnORim}inRetate WHQha;e@rttuame fieel ofethyliacetatéiis sbiaginedtasoduced
into a further colum in which a acet at e/ wat e otro t ai ned
as1@ver heaerpeadeedustd il the la%ﬁta Svﬁ'iPUhth@ CPE@PPCM éﬁeib g’”lsﬁi’ ocess,
i s obtai rlfcﬂle?? aplﬂtﬁ'QEQSOBPQMZi acOHE UMY MhYY beaté abe, Afta diechargetdfis

addi ti ona IS conbinéd wth the vinyl acetate ‘saturated with water
obt ai ned dubstmetaine, eeicutaipd todherprogass.i s wor ked up by a met hod
corresponding to the process of DE-Al-34 22 575 in the downstream

dewat eri ng col um and pure vinyl acetate colum. The process of EP-A2-0 423
658 requi A eSrthbpVvhriaheof ane kdbsmni proxkess forewerkjpgfupr viewpacekatads knewat hy|

ambtint - of FRIREEAT D 455 CoBr MmN HEe Lo OdlE bR g eV s
PQ%Q?‘SBE%%UQE%* lbsolfl?rt; &ﬁnwr@d diré&IyRhatH tHenwiber- wmmganmwgaccanamm whi ch
obt ai ned obtained mythe gggot?opea %gltulngn %?Jlt?s If‘pst'%yh?ntpggl}/cceldelng fsu(l:'{huetl)'bc%rlur%rr]\d s
in which a vinyl acetate/water azeotrope is obtained as overhead product and
acetic acid, which is recirculated to the process, is obtained as bottom product.
20 Aqueous vinyl acetate obtained in this additional column is combined with the
vinyl acetate saturated with water obtained from the azeotrope column and is
worked up by a method corresponding to the process of DE-A1-34 22 575 in the
downstream dewatering column and pure vinyl acetate column. The process of
EP-A2-0 423 658 requires about the same distillation energy for separating off
25 ethyl acetate as does the process of DE-A1-34 22 575, 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 recycle gas scrubber and is obtained
as acetic-acid solution, and the organic phase of the condensate from the
30 predewatering column contain virtually no ethyl acetate and an energy-intensive
removal of ethyl acetate from these vinyl acetate streams becomes unnecessary.
However, this process variant requires operation of an additional distiliation
column for fractionating the outflow from the bottom of the recycle gas
scrubber.
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as acetic-acid solution, and the organic phase of the condensate fromthe

predewat gf | ol contain virtually no ethyl acetate

energy- i ﬁ&ggg}o\zo@#gnmval of ethyl acetate fromthese vi H?M&g@é‘@?"e‘“‘%t r eams
bgg_otmss unngpefsﬁlry. ~However, this process variant requires operation of an
addi tion istillatio ! asld i i f

bot t om of rlen'ém?‘@%ﬂ?rg lg%gﬁécrug%gér %e krl;g\ m@gﬁaﬁ%%?ggsﬁﬁr s
recover i nfsguvamtagey Trasethe eutflowl fromvehesbotton efhtharrcyglsgaTredibhere

outflow fromthe hottomof, the recycl as L fl f

Ehe bot t aebin weTBve BaRRter Py B e R A At e AL B Buncs of
gases, especidirhiletinvLaRLof basel, seperrtlyfathplenthen desobesifdrratThen of the
outflow fromthe bottom of the predewatering colum and fromthe recycle
gas scr udgRressUARIceY DB DT FOFRE CoFE & S resdereRdFob s

| i berates ri I i (e17:1553 d
e recytTE g e B e e ot on of enel &y berore 1t can
be r et ur ndréfore liberatas tanoappriectalile amountgefivecytle gasewbidhdeay taPe acet at e

i's depressurized froma pressure i : ) ;

pressure ‘fqm?'f?ésﬁgﬁ@@ r §ﬁ¥%09%%C?"S‘%éé%eﬁo@?%h@@gg@q‘?gﬁ@a&? gf tlé./ﬁgré;p :

ﬁ;ﬂto; g;z ﬁr%%fgpéf ql‘ttdr}]-pB@!’réﬁﬁ?eal’te(iﬂ@ eaatiby oatch;;jtl éngenedalatbe ccadduinydi oxi de,
urther inerts such as X I ' '

S 95 RIEAES ISARPrERTRS] [FORNBRTESS TR I Ty 20 Ro e Bt eeny MPaE At e.

Thi s gas gl%g%bnseoinrﬁ{eeufafr%% Fr?nﬁé.dzeﬁd@)'.zi MIS THY g4k Fernfiedin end ated to the

process. characteristi'c of the known work-up process is_the conbination
of the acee¢preasimizatiirucomprions arademinanty REBENe POA FIRAPERRD BIMIYm of the

| Comy _ Pt
ey IR eRn A Frtho e Y0 bs AFELALAGALY LRGSC UohBritirte sLkABd he

over head azeotrope colu e remai nder the liquefied
organi ¢ phesk fd¢iarandnemab rovosatseoft viowl atatape eddweibel acrfate| Tk 9asds Al s

reason, an acetic-acid mxture, .fromwhich a [ i s to be separated
of i5wi t h ';Ffﬁ'l’rﬁﬁ LOATIRRYE eoﬂa%w_ hé%Fsggﬁc"’icgi%SégééﬁF gb?to g%%urt her
purification stages occurring in the downstream dewatering colum and pure
vinyl acetate colum. | n addition, the .
A characteristic of the known work-up process is the combination of the acetic-
acid solution obtained from the outflow from the bottom of the recycle gas
scrubber with the vinyl acetate saturated with water from the overhead product
20 of the azeotrope column and the remainder of the liquefied organic phase from
the condensate from the predewatering column. For this reason, an acetic-acid
mixture, from which acetic acid has to be separated off with a high consumption
of energy, is passed to the further purification stages occurring in the
downstream dewatering column and pure vinyl acetate column. In addition, the
25 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 reflux to the top of the predewatering column still contains a certain amount

30 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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dewat eri ng colum and the pure vinyl acetate columm have to be constructed

usi ng corwﬁﬁz'g&zoégﬁﬁi stant materials which are not sensi %ﬁ?ﬁ%ﬂ@g@%@éc aci d.

Li kew se, ndénsate fromthe predewatering colum
returned as reflux to the top of the preglewatering colum still contains a

certain aFnD%jEyt, éﬁ{pﬁﬁ%gﬁ?ﬁ\%&%ﬁ[ﬁwaﬂapﬁﬁdte'EBZI sddrgadnd § s‘%@ﬁ'ﬁiméﬁi 98k Yadliyt er

the azeot™d e vinyl acetate saturated with water obtained
as over headpgysitsiadn thbaverk-uperdoesssisrdesinatéante ceduce B ameuni®fsbeee vi nyl

acetate col umm e s |jed with a stream whi nt aj e and
f r om whi &Pdésﬁfg‘ea%légﬁéfsc%r'ﬁgQQE%%Q'&?@%I °§?kaqg¥¥?’§kv‘ﬁ E%C%E)é%orﬂggﬁp%tgl on of
ener gy. Fi ;fBi.ésta{e dndRiooxasld ithBRIsab ciatedyaéridrggridt@idivé ramevat & the puss gimyhhi ch
is as early as possible in the work-up process is desirable to reduce the
anmofint ofaaefieksedighiiedonabl e materials carried through the overall work-up
process as nuch as possible and to avoid the associ ated, energy-intensive
renoval in the pure vinyl acetate distillation. EP 1 760 065 Al discloses a
process fep 1i 260 a65myl discidseacepeacess foriselafing Minvl @cetats i 3 A28 he

reaction of ethylene, with acidi ' ' : ,%
cat al Iyst SMOHHET i¥%"inﬂﬁd %%’I’%&?% logﬂ 8@%&@%&%%%%&1&%@8%% ﬁxreci E‘cﬂ?/eg Pon
]9!‘ t hedeC,%lQe?glé ?%rdcét@}%té @?nm@tsmgwpdnamiutmelr rpaﬂydiluano gappEemdshanithi o t he
irst distillation colum (predewatering columm wever S
di 381 osedrecif CEP“PWO”%?:C%% 3d \?81%{%8?@”%% e ﬁ%cyscl?‘%ggggg'él%bgeg—e@t ream
whi ch e”tﬁ{esﬁr%ggjé%ﬁi\?gio?\ ALfhrY BRedeariteiRg cofurhiR).Neehedet, aheeprpeesd ur es
0

about 120 reover, steam consunption , in particular in the
azeot r opi disclosadiin iE® hi7gR. 065 &ddsotesy qrteram§oaﬁuBw%étn%ft%ﬁr%aﬁﬁtésam

i nvention to,over : I ted ' raxded Bbout
parti cul aY"?“qht eﬁsggggﬁe c%gﬁjég%&t%o | grﬁzlre?isr(;ga%nﬂ ge E’]ggaﬁt(?ﬁ%ﬁgﬁe?gy and st eam
consunpt i opo @b 1IDeCoMerederpsiEars sohsumpiinmainupaiticulamg B ageeioRieet at e.
The invention accordingly provides a process for the separation of vinyl
acdbate fEIHMD [5RI9R xture formed by the reaction of ethylene with acetic
acid and

Therefore, it was an object of the present invention to overcome the problems
present in the prior art and in particular, it was an object to significantly reduce
the energy and steam consumption of the overall process for the manufacturing

20 of vinyl acetate.

The invention accordingly provides a process for the separation of vinyl acetate
from a gas mixture formed by the reaction of ethylene with acetic acid and
oxygen in the gas phase over catalysts comprising palladium or palladium
25 compounds comprising
a) introducing said gas mixture leaving the vinylacetate reactor into a
predewatering column,
b) cooling the gas mixture leaving the top of dewatering column below 85°C,
preferably to a temperature below 80°C and most preferably to a temperature
30 between 55°C and 75°C in a countercurrent heat exchanger,
c) further cooling the gas mixture or the gas and liquid mixture leaving the heat
exchanger in step b) to from -20 to 50°C with the condensate obtained
separating into an aqueous phase and an organic phase,

d) taking off the water phase formed in step c),



oxygen in the gas phase over catalysts conprising palladiumor palladium
conpounds_conprising a) introducing said gas m xture | ea

Vi nyl acet ¥PSMMEYEPr into a predewat eri ng col unm, b) cog\f/::rrﬁ%”%oﬁ@o%‘%

m xture |l eaving the top of dewatering col um bel ow 85C, preferably to a

tenperature bel ow.800C and re EARE U

75C in aeéd'ﬁﬁ'f%‘?'EHPP O%Bgﬁoitgﬁa%égﬁcbé%{a%éﬁ?mr co% m@e?ﬁgém?gfbm?ﬁ?u?gd
or the gasp¥dnkidiwateAhytdolemhaatiiized inhstehentarek tdking eff DartsQfetgleb()rgta@iGrom
-20 to 500C with the condensate obtained separating into an agueous phase
and an omfj@sedvhirRde Nofpsedidsng s the water phase fornmed in step c),e)

recircul ??)E%b@irhg Bhe BRE coffipridifig VisANIerateaRRichOR TR dondenepddh step baf | ux
to the to of the dewatering colum utilized in step a) and taking off part
of §he origangas ptrabbingcelurmir byoneass @f 28 3q#equs agaticRAdSHIWPYhe gas

conpri sing .vi nyl t ' I's not condensed in step b) in a gas

scr ubbi nﬁc‘ﬁ?@mgg@‘%@éﬁgx\%&g‘eﬂ aqueous acetic acid sol uti)on, g) gi sol ati ng
E)hte_ Vi n%/:h)mt t&’{gﬁthé}edyﬁbéf gaghlbbeingeti’y&:i;m‘ugamg eclumiy aptiorsadlydiosierercol um,
ptionally taogether t resh ethyl ene and/ or recyche ] froma
o r emovith SiRsheshny eo?"‘?foésrﬁcég 93v ??f@'ncgoﬁﬂ%%ccrcj(?’r Eﬁﬁaﬁég%pégg%anger
and t her el /be Hidsh RfbstiRehedmpttatdirferif hddreexgnangext ure | eaving the top of
t he dewatering columm, and i) introduci nfg t he rec%/cl e gas. opti onal |

t offet her and tharebyreduaippdihe tenperetuecgicthe gas m HrﬁngY@Hm e ?%‘}P&/m
system an(?év%te Ilngsgglgﬁﬁh;yn@eat ed in step h) into the vinyl acetate
reactor. n-step aj, e gas mxture |leaving the reaction zone iS5

pr ef er abliy iftrodttingabel redy¢tle gasooptiotdly1Beethenwihgiresteetbilone @peYaro to

component SSEEHS tamngofnd Pt ARe AL REM 48 e ogs, BHFl R o
di still atitep HahueEhe ahrH0 dcatare machoredewat eri ng
15
In step a), the gas mixture leaving the reaction zone is preferably firstly cooled
to from 100°C-150°C, more preferably from 110 to 140°C. In general, in this
step, no condensation of the liquefiable components occurs and the gas mixture

is introduced into the first distillation column, also known as predewatering

20 column.

In step b) the gas mixture leaving the top of the first distillation column
(predewatering column) is cooled below 85°C, preferably below 80°C and most
preferably between 55°C and 75°C in a countercurrent heat exchanger also

25 known as a process to process heat exchanger. The gas mixture leaving the top
of the first distillation column is transferred to the heat exchanger where it is
subjected to countercurrent heat exchange with the gas stream comprising the
recycle gas optionally together with fresh ethylene and/or recycle gas coming
from a CO, removal system and/or flash gas. The cooled gas stream can partly

30 lead to a condensation of vinylacetate.

In step c) the gas mixture or the gas and liquid mixture leaving the
countercurrent heat exchanger is further cooled to from -20 to 50°C, preferably

-10 to 40°C with the condensate obtained separating into an aqueous phase and
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In step e) of the process according to the present invention the organic phase
formed in step ) is recirculated partly or completely as reflux to the top of the
dewatering column utilized in step a) and, furthermore, the part of the organic

20 phase which is not used as reflux is taking off.

In a preferred embodiment the part of the organic phase which is not used as

reflux in step e) is transferred to a depressurization vessel.

25 In step f) the gas comprising vinyl acetate which is not condensed in step b) is
scrubbed in a gas scrubbing column by means of an aqueous acidic acid solution.
In a preferred embodiment the bottoms of the gas scrubbing column used in
step f) are separated with a substream and recirculated with cooling by means of
a heat exchanger to the lower part of the recycle gas scrubber and preferably

30 the other part of the bottoms are conveyed through a heat exchanger in which
the bottoms are heated to at least 30°C, preferably from 60 to 120°C. The
heated bottom product is preferably conveyed to the lower part of the
predewatering column, preferably at the 2" to 15" plate, calculated from the
bottom.

35
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step h) e'recycle gas aving the scrubbing colum, optionally to

. get her
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heat exchanger 1'n step rises fresh ethyl ene havin t enperat ure
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The preheated stream in step h) leaving the countercurrent heat exchanger has

a temperature of 50 to 90°C, preferably 65 to 80°C.

Preferably, a part of the preheated stream in step h) leaving the countercurrent

20 heat exchanger is removed as off gas to discharge CO; in a CO, removal system.

The carbon dioxide removal system comprises a washing step wherein the
removed off gas (exhaust) containing carbon dioxide is submitted to an
aqueous, alkaline solution for removal of the carbon dioxide. Such kind of

25 exhaust washing steps are known in the art. Carbon dioxide first is absorbed in
an aqueous pot ash solution and is thus removed from the exhaust. In a
subsequent desorption step, the pot ash solution is regenerated by raising the
temperature to 100 to 120°C. The hot aqueous pot ash solution is past back to
the absorber section, and at the head of the desorber water-separated carbon

30 dioxide is removed at a temperature of preferably 90 to 120°C and at a pressure
of, preferably 0.1 to 0.12 MPa.

To avoid the introduction of water vapor in the recycle gas the recycle gas with
reduced amount of CO, leaving the CO, removal system is cooled, preferably to

35 a temperature of 10 to 60°C, more preferably 20 to 40°C.
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step h) |&{pYioR%id&e countercurrent heat exchanger enters the recycle gas

conpressor, preferably directly, fromthe suction side. In step i) the
ret§cle gas optionally together with fresh ethylene and/or recycle gas
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irs istillation cglu | ially conprises vinyl acetate,
aci di ¢ acll ,O%Fgﬂng’nﬁ‘eemll \ég%:tga?%t?ég&ydepressuri zed to a pressure of from
0.02 to 0.2 MPa, preferably 0.1 to 0.15 MPa to formflash gas. | n a
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the predewatering column (first distillation column) which essentially comprises
vinyl acetate, acidic acid, water and ethyl acetate is depressurized to a pressure
of from 0.02 to 0.2 MPa, preferably 0.1 to 0.15 MPa to form flash gas. In a
further embodiment the depressurized liquid is introduced in an azeotrop

20 distillation column.

The amount of organic phase formed in step c) is dependent on the temperature
to which cooling is carried out in this step. That part of the organic phase from
step ¢) which is not utilized as reflux for step e) is taken off and preferably

25 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. The liguid thus obtained is
preferably combined with the organic phase from the condensed overhead
product from the second distillation column, also referred to as azeotrope
column. The two organic phases are preferably combined in the phase separator

30 of the azeotrope column. The proportion of the organic phase which is not
returned as reflux to the top of the azeotrope column is preferably introduced

into a third distillation column, also referred to as dewatering column.

The cooling temperature in step c¢) and the proportion of the organic phase

35 formed in c) which is utilized as reflux in step e) are preferably selected in a
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The heated bottoms from step f) are preferably fed into the first distillation
20 column at the 2™ to 15 plate, in particular the 5™ to 10" plate, calculated from

the bottom of the column.

As a result of the recirculation of the heated bottom product from the scrubbing
column in step f) to the lower part of the first distillation column used in step a),
25 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 significantly
increased. Here, in a first step, the bottoms are preferably firstly heated, for
example in a heat exchanger, to a temperature of at least 30°C, preferably from
60°C to 120°C and in particular from 60°C to 100°C. When the resulting heated
30 bottoms from the recycle gas scrubber are fed into the lower part of the first
distillation column, this stream is heated again, generally to a temperature of
from 80°C to 150°C, which also corresponds to the temperature of the bottoms
from the first distillation column. This heating of the bottoms from the scrubbing
column reduces the solubility of the gaseous components in the acetic-acid,

35 crude vinyl acetate. The gaseous components, in particular ethylene and carbon
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taken of fcqumn into the lower part of the first distillation column, preferably at the 2™ to
15% plate, in particular the 5™ to 10" plate, calculated from the bottom of the
20 column, achieves a scrubbing effect. Ethyl acetate is scrubbed into the bottom of

the first distillation column and discharged via the bottom.

Vinyl acetate is present in the bottom product from the first distillation column,
in the acetic-acid scrubbing solution which is formed in step f) and is preferably
25 recirculated to the lower part of the first distillation column and in the part of the
organic phase formed in step c) which is not utilized as reflux in step e). The
vinyl acetate content of these three streams depends on the mode of operation

of the plant and is not critical for carrying out the process of the invention.

30 The overhead product from the first distillation column contains only very small
amounts of ethyl acetate, and the reflux recirculated in step e) and the part of
the organic phase which is not used as reflux are low in ethyl acetate and can be
processed further without further measures which require removal of ethyl
acetate. For this purpose, the organic phase which is taken off is preferably

35 depressurized and the liquid obtained is preferably combined with the organic
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more effectively. This leads to an significant energy savings.

20 Furthermore, the cooled gas streams comprising recycle gas leaving the
scrubbing column and optionally comprising fresh ethylene and/or recycle gas
coming from a CO, removal system and/or flash gas enter the countercurrent
heat exchanger and are preheated. The preheated gas mixture enters the
recyclé gas compressor from the suction side and is further transferred to the

25 viny| acetate reactor. Since the gas mixture is already preheated significant

energy savings can be achieved.

Preferably, at least part of the bottom product from the second distillation
column (azeotropic column) is used in the gas scrub of step f). The bottom

30 prdduct comprises mainly acetic acid and contains not more than 10% by weight
of water. Part of the bottom product which is not required in step f) is preferably
recirculated to the reactor as recycle acetic acid after a small part has been

discharged to remove high boilers and polymers.
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recirculated to the reactor as recycle acetic acid after a snall part has
been di scharged to renove high boilers a palyners.lLn.a preferre

oo rorh Porerrs BrOGAEEDE Of Has prasin ol HpaRVPalos i sTERE B DS rRe
third di siddehbgre ffldites pbAR @S, & geaganionf stabilizdryard not shosnal e,
are fed into a fourt istillation colum, known as the pure vinyl acetate
colum, fromwhich pure vinyl acetate is taken off as overhead product. The
first, se,gofnd thii g‘sand fourth distillation colums utilized in the

wor k-up p %@5§récef oAl nyl acetate are operated at tenperatures, pressures
and reflux ratios appropriate for the utilization of the capacity of the
plant. A preferred enaodi nment of the process of the invention is

i | Fast rated IBe E?éd'ﬁy £ 9% figure measures known per se, e.g. addition of
stabi | i zef2) MRidWlid ¥apvhzeRef erence signs:

(3) line for acetic acid

(4) steam-heated line
(5) vinyl acetate reactor
20 (6) line
(7) predewatering column
(8) line for the vapour from the top of (7)
(9) heat exchanger
(10) line for the combined gas from (26), (29) and (73)
25 (11) line
(12) water-cooled condenser
(13) line for the liquefied material
(14) phase separator
(15) pump
30 (16) line
(17) aqueous phase
(18) organic phase
(19) line for the aqueous phase
(20) line for gas
35 (21) recycle gas scrubber



(1) line for recycle gas (2) acetic acid vaporizer (3) line for acetic acid

(4) steag,aﬁﬁ%ozo%?isgne (5) vinyl acetate reactor (6) Iinﬁgg@é@éﬁgﬁg\?teri ng

col um ( of the vapour fromthe top of (7 9 anger
line for the combined gas from (26), (295 gnd (233 Eli) line (12) ° (19
mater-co?5?g.§8ndenser (13) line for the liquefied material (14) phase
separ at or § punmp (16) line (17) aqueous phase (18) organic phase (19)
line for (oBy hequesusapyase (20) |ine for gas (21) recycle gas scrubber(22)
i ne (23) hgit exchanger (24) line (25) heat exchanger (26) line for tai
gas (27) (P8eyBfe gas conpressor (29) line for ethylene (30) line for oxygen
(25) heat exchanger

5 (26) line for tail gas
(27) recycle gas compressor
(29) line for ethylene
(30) line for oxygen
(31) line for liquid obtained at the bottom of (7)
10 (32) crude vinyl acetate collection vessel
(33) line for flash gas
(34) flash gas compressor
(35) line for the flash gas
(36) line for the organic phase obtained after depressurization
15 (37) second distillation column /azeotrope column
(38) line for the vapour from the top of (37)
(39) condenser
(40) line for the condensate fed
(41) phase separator
20 (42) aqueous phase
(43) line for aqueous phase
(44) organic phase
(45) pump -
(46) line for the organic phase
25 (47) line for the part which is not used as reflux
(48) third distillation column
(49) line for ethyl acetate
(50) line for aqueous acetic acid
(51) line
30 (52) pump
(53) pump
(54) line for acetic acid
(55) line for organic phase
(56) depressurization vessel

35 (57) line for recycled gas



(3|1|) Ij[_ne for Ii;:]ui g3§)b|t ained at the bottomof (7) (32) crude vinyl acetate
col l ecti V, ine for flash gas (34) flash ga 35
l'ine forgpﬂéﬁ_ﬁ?@gﬁggas (36) line for the organic phase i‘S&%@gﬁ’gﬁ%ﬁ )
depressurization (37) second distillatigp colum /azeotrope colum (38)

line for (ggsg\é%%ﬁti)rth%[?gg%ﬁig?h%gg of (37) (39) condenser (40) line for the

condensat . parator (42) aqueous phase (43) line for

aqueous [593eine44) |ow daiiecs phdgesiddss gfwatef46) |ine for the organi c phase
(47) line forl_ t he glart ¢ ich is not used as reflux (48) third distillation
col um (48P lingeVipghac’Al] acetate (50) line for aqueous acetic acid (51)

Lirlgge(?g%()sﬁzrfgu&ﬁ?aistpmgbr( ediunhn nfa Eg;) af:et i cf acid (55) line for organic
) depressurization vesse ine for recycled gas(58) line for
t heS or gar(i62) pinesfer veopur figgnH{64) | ow boi | ers and resi dues 019 w;t ez

(63) condenser
(64) line for vinyl acetate
(65) line for pure vinyl acetate
(66) line for the bottom product of (61)
10 (67) pump
(70) line for preheated gas from (9)
(71) line to the CO, removal system
(72) CO, removal system (Scrubber / Absorber)
(73) line for recycle gas with reduced amount of CO,
15
The recirculated gas mixture comprising ethylene, oxygen and CO, and also
inerts and small amounts of organic components such as acetic acid, also
referred to as recycle gas, is introduced via line (1) into an acetic acid vaporizer
(2) configured as a tray column in which the gas stream is laden with acetic acid
20 which is fed in via line (3). The gas mixture leaving the acetic acid vaporizer (2)
is fed via a steam-heated line (4) to the vinyl acetate reactor (5). Fresh oxygen

is introduced via line (30).

The gas mixture leaving the vinyl acetate reactor (5), which consists essentially
25 of ethylene, acetic acid, vinyl acetate, water, carbon dioxide, oxygen and inert

gases such as nitrogen and argon, is introduced via line (6) into the first

distillation column, the predewatering column (7). The predewatering column (7)

has a design known per se.

30 The gas mixture leaving the top of the predewatering column (7) goes via line
(8) to a heat exchanger (9) where it is subjected to countercurrent heat
exchange with the gasstream which enters via line (10) and is returned as
preheated recycle gas via line (70) to the recycle gas compressor (27). In the
countercurrent heat exchanger (9) the gas stream which enters via line (10) and

35 which is returned as preheated recycle gas via line (70) is not mixed with the



(60) line vinyl acetate (61) fourth distillation colum (62) line for
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t he
vessel (56).

The gas mixture leaving the condenser (12) via line (20) is scrubbed and freed
15 of uncondensed vinyl acetate in the scrubbing column (21) (recycle gas
scrubber) by means of the acetic acid introduced via line (51). The bottoms from
the recycle gas scrubber (21) are separated, with a substream being circulated
by pumping via line (22) and recirculated with cooling by means of the heat
exchanger (23) to the lower part of the recycle gas scrubber (21) and the other
20 part of the bottoms being conveyed via line (24) through a heat exchanger (25)
in which the bottoms are heated to a temperature of from 60 to 100°C. The
bottom product which has been heated in this way is subsequently pumped back
to the lower part of the predewatering column (7), at the 5" to 10" plate,
calculated from the bottom of the column.
25
The tailgas or recycle gas (ethylene, unreacted oxygen and CO, formed as by-
product) leaving the scrubbing column (21) via line (26) is combined with the
flash gas comprising predominantly ethylene and additionally CO,, inerts such as
nitrogen and argon and also acetic acid and small amounts of vinyl acetate and
30 ethyl acetate which is brought via flash gas line (35) into line (10). Additionally,
fresh ethylene is introduced via line (29) as well as recycle gas with reduced
amount of CO, is introduced via line (73) into line (10) which enters into the
countercurrent heat exchanger (9) where the gas stream is heated. The
preheated gas stream leaves heat exchanger (9) via line (70) is compressed by

35 means of the recycle gas compressor (27) and recirculated via line (1) and the
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acid and small anmounts of vin acetate and
ethylene and additionally CO,, inerts such as nitrogen and argon and also
organic constituents such as acetic acid is discharged via line (33), combined
with the recycled gas brought via line (57), which has approximately the same
20 composition, and, after compression in the flash gas compressor (34), combined
via line (35) with the recycle gas from the recycle gas scrubber (21) brought via
line (26) into line (10). The organic phase obtained after depressurization in the
crude vinyl acetate collection vessel (32) is taken off via the line (36) and
introduced into the second distillation column (37), also referred to as azeotrope

25 column.

The vapor from the top of the second distillation column (37) is conveyed via
line (38) to the condenser (39) and condensed there. The condensate fed via
line (40) to the phase separator (41) separates into an aqueous phase (42)

30 which is taken off via line (43) and an organic phase (44) which is combined
with the organic phase brought via line (58). The organic phase combined in the
phase separator (41) is discharged by means of the pump (45). Part of the
organic phase discharged is fed via line (46) to the top of the azeotrope column
(37) and serves as reflux there. The part which is not used as reflux is

35 discharged via line (47) and fed to a third distillation column (48), viz. the
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The remainder of the organic phase (18) from the phase separator (14) is, if not
20 all of the organic phase (18) is used as reflux 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 is discharged
via line (57), combined with the recycle gas brought via line (33) and, after
compression by means of the recycle gas compressor (34), recirculated to the

25 process via line (35).

The liquid obtained in the vessel (56) is fed via line (58) to the phase separator

(41) from where the combined organic phases are partly fed as reflux via line

(46) to the azeotrope column (37) and partly as feed via line (47) to the third
30 distillation column (48), also referred to as dewatering column. The feed to the

dewatering column is virtually free of acetic acid.

The low boilers and last residues of water present in the vapor from the top of
the column (48) are conveyed away via the line (59) and discharged from the

35 work-up process.
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(7), with the previously heated, acetic-acid bottoms from the scrubbing column
being heated once more. This measure is associated with a variety of
advantages.

20
This measure results in a reduction in the solubility of the gaseous components,

in particular ethylene and carbon dioxide, which are present in the outflow from
the bottom of the recycle gas scrubber and are driven off via the top of the first
distillation column and are returned to the recycle gas at an early stage of the

25 process.

As a result, less recycle gas is obtained in the depressurization and this is
compressed with lower energy consumption in the recycle gas compressor (34)
and returned to the process. The load on the recycle gas compressor is thus

30 reduced.

The introduction of the heated, acetic-acid bottoms from the scrubbing column
(21) into the lower part of the predewatering column (7) achieves a scrubbing
effect and virtually all of the ethyl acetate is scrubbed into the bottom of the

35 predewatering column (7) and discharged via the bottoms. Only a very small
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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

20 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

25 acetate can therefore be operated with a lower energy input and at a lower

reflux ratio, which generally means a considerable saving of steam.



This measure results in a reduction in the solubility of the gaseous
conponent i articular ethylene and carbon di oxi de, I r resent in
t he outfl‘g\(}?/zf){h()q%?{ske bottom of the recycle gas scrubber%h@é&gﬁ’aﬁ?‘? en of f
via the top of the first distillation cppburm and are returned to the

recycl e %3%“%{ an early stage of the process. As a result, less recycle gas

i s obtai €t he depressurization and this is conpressed with | ower
energy consunption in the recycle gas conpressor (34) and returned to the

process. The |l oad on the recycl e gas . conmpr | . ;
intr oductﬁr@npﬁceﬁﬁécﬁgﬂ%& ila%ﬂrgge&ti '8%855@% c#ﬁ%én&# aér‘%éﬁﬁnnc-ggh\?g Purm
(21) i nt qubhenbodBieritaddpifed iRether Edarat B¢ peocskranofdingdotthevesent
scrubbing effect and virtually all

t heS bot t dnverftiemis gerapaied Mﬁm@%ergﬁﬁg (%%ﬁgéigé‘lj dl‘? iffqta%tﬁéeb?\???fﬁg'?gfil ? E)(r)ns

Only a v smal | amobunt of ethyl acetate is carried into the organic phase
(18) which ™ Collects in the collection vessel (14). The streamtaken off via
line (55) therefore contains hardly any ethyl acetate. A | arger anount of

this can therefore be_all o cQ [ f i a
Fesul t ofORFIACRS LREE SAMGRY the FRuNeseu PabHeaE PR heRRELRE redg et
li kewi se dpadsmdiRef Withhgre PasH eyhyane s rddyeie gad eomirg fraopghedl@m can be
operated at asignificantly | ower

fl tio. Likew t
of 10t er tegneNa sistajed 7¢) andnde %?ﬁrhe)gag ﬁ@r% iﬁéﬂ/\gﬁ%ﬁg\y@e@oﬁ@&?@;"f %ggug
resul t of gl Baéord My ffbnf ind¥Br&eWhieAingeebiumr ) ¥ beltrddsiprieantdhe

i ncrease e renova

wat er via the predewatering colum (@7 c%
t her ef or erdogclepgasastedamotld )dvéfece enteryng g@& Eecycle gRESOPMIETEY (% )a &PQat er
degree at,.an early s f. t cess and the |load on | ater process
e Eronbuils a7 farcy B Baf

stages fo uced. Furthernore, all of the acetic acid is
di scharged with the bottons fromthe azeotrope colum (37), so that the

ot (61e PEeRRTtEHAASATFUB I5pvRecrarguarer nédt blthaRef (8) id iRe! ot e

(70) is transferred after compression by the recycle gas compressor (27) to the

vinyl acetate reactor (5) and subsequently to the predewatering column (7)..

Due to the increase of the temperature of the recycle gas the reflux at the

predewatering column (7) is increased and, as a consequence, more water is

20 discharged since less water is transferred to the second distillation column
(azeotrope column (37)). Therefore, at the azeotrope column less steam is
required.

The following Table demonstrates the reduced vaper steam consumption of the

25 process according to the present invention compared to the process according to

Figure 1 of EP-A1-1 760 065.

Table
Amount of recycle | Temperature of Energy Reduction of
gas to the recycle |the top of transferred at the |steam
gas compressor scrubbing column | countercurrent composition
(27) (21) heat exchanger
(9)
Normal load 180 to/h 38°C 3050 KW 5.2 to/h




Corrosi on phenonena caused by acetic acid in these parts of the plant can
t heref or %B%ﬂ;ﬁ%k%ﬁd and it is possible to enploy a snnh,k%}'EPgbbg}ab%%g/ of
corrosionresistant materials. The avoi dance of an acetic acid content in
the feed to the pure vinyl acetate colupB (61) al so reduces the outlay for
the distillation to isolate the pure vinyl acetate, since the renoval of
residual traces of acetic acid fromvinyl acetate is very difficult. The
di sti | | atadaitidreallys dhatcensampgioneof/conlindaweten @t eendanser 418) és gnsjs@niled

with a | ower ene i, nput an .ef | I | raB

means a E\é\ﬁgf réﬁ%@tgg\‘ﬁnﬁﬁrg‘l"'ﬁ?%a%q\éggﬁ%ﬁé:ovﬁée%%?g%%\ggtgggg? ?nrg )t% t he
present iHx¢HHdrPObs&vednducted in accordance with the enbodi nent depicted
in the Figure. The process according to the present invention is conpared
with the process described in Figure 1 of EP-Al-1 760 065. Operated under
full 1oa di&adé jaaes 1(8) Epgat-9 26T 065Gy pédugas of

t oget herctvérﬁﬁaﬁwf %ﬁﬁ%@%}%l éne,sﬁghﬁggycl e gas comng fromthe CO2
removal dheterergy Zpnanohptice of apiroximatalyi20%@nd a TRAYCtiQn of he SERPMRW of

the gas stream com ng,fr t r ' (9MozC sgeieqr ed
to the r efey“éPB“P&é?é‘ Eﬁ?%ﬁﬁm 'fg§ %@?ﬁ%ﬁt éPPrncgg‘]tn%g&?'e%%/@I gfhgljg?eé%rrpr eggor
(27). 4300 kWcorresponds to 7.4 to/h steam The preheated gas stream

| eavi ng countercurrent heat exchanger (9) via line (70) is transferred
after conpression by the recycle gas conpressor (27) to the vinyl acetate
reactor (5) and subsequently to the predewatering colum (7).. Due to the
increase of the tenperature of the recycle gas the reflux at the

predewat ering columm (7) is increased and, as a consequence, nore water is
di scharged since less water is transferred to the second distillation
colum (azeotrope colum (37)). Therefore, at the azeotrope colum | ess
steamis required. The follow ng Tabl e denonstrates the reduced va b steam
consunption of the process according to the present invention conpared to
t he process according to



Fi tgure t1 of EP-AI - (76;) 065. Tabl eAdditionally, the consunption of cooling
water at candenser., 12) is significantly reduced. Opera | | oad
a reduction oﬁﬂﬁ e cooling water of 800 nB/ h has been %Egleﬂrl!’?/@g}.’oo%g%npar ed
to the process disclosed in Figure 1 of 2&P-Al -1 760 065 a reduction of the
ener gy c%g%iﬁﬂatlon of approxi mately 20% and a reduction of the steam
consunpti nder full |oad conditions of approxinmately 22% coul d be

observed.Claims: 1. A process for the separation of vinyl acetate froma
gas m xture forne

d by, the reaction. of |t i '
oz, 1 XLy ¢ LoLTeg Y LDEeESAELL Ol o PLEMLRER D oREBhic, A yen
((:g;m[ hfg&geg—%ggﬁi’éﬁ ?d%ﬁhﬂ@nélailim g(aitim'ax:tdjaled :oex&géngn tthe gasrphasseovgre r eact or
ewat eri ng cal up : . ' h ' i
b of . prestiarseramris BRIyl BaE B BPeHaEF oS Pper atur o)
pel ow 8004 ARBdIERY %a&{@i@&k%@ e ViRGRAE ANy IBCAIBteREaCth CSanttorsC i n

count er current heat™ exchianger ( ) Turther cooling the gas m xture or
the gas gredewgterihgricelume (Feavi ng t he heat exchanger (9) in step b) to

from-20 to 500C with th i 1 [ A
phase (18 'ngneﬂ r%@x%ﬁgg%\;‘%&*‘%‘% aﬁl r?g%o ?éi'hgg%%ﬁ (gzase fglrjfred
Is'?eSt ep CQS°C§]2p|réﬁé?bbB/Ut<ﬁbitagnﬁrlatm1e ipelowv 80°C bedangamptefpra}:ép t@car med in
) Thnd ¢« derRgratredeminean £he argar & Phace rr et et ehehgef f 5. °F)
scr ubbi “gca?t#ﬂﬁtmscofbﬂﬁarthéig”& Miiittke @F ehalgasind ligiiel mottuceneving dherhestep
b) in a gds scrubbing col um by means of an aqueoaénéaagetl% aci d

Ct
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Isol uti on, exphainger 49) ﬁgste(peb),tcglyqo)rg 200507 Wik EhGOP & Ahtainess
aﬁgylopgr é%(—‘iepcal?é{légl?ll\ﬂaga&%lgugpgén%?a&sgﬁ?zwl érY o"@cg'ﬁ& rf!)‘?]raslté/i(tlb)}c resh et hyl ene

_ s com n noval system (72) and/or flash gas
in the codintaking offethie watdr phateafogared @) step c),
15 e) recirculating all or part of the organic phase formed in step c) as reflux to the

top of the dewatering column (7) utilized in step a) and taking off part of the
organic phase which is not used as reflux,
f) scrubbing the gas comprising vinyl acetate which is not condensed in step b)
in a gas scrubbing column (21) by means of an aqueous acetic acid solution,
20 g) isolating the vinyl acetate,
h) heating the recycle gas leaving the scrubbing column (21), optionally together
with fresh ethylene and/or recycle gas coming from a CO; removal system (72)
and/or flash gas in the countercurrent heat exchanger (9),
and thereby reducing the temperature of the gas mixture leaving the top of the
25 dewatering column (7), and
i) introducing the recycle gas optionally together with fresh ethylene and/or
recycle gas coming from a CO, removal system (72) and/or flash gas preheated

in step h) into the vinyl acetate reactor (5).

30 2. A process according to claim 1, wherein step ¢) is conducted with a water-
cooled condenser (12) in which the gas mixture or the gas and liquid mixture is

cooled to less than 35°C.



and thereby reducing the tenperature of the gas m xture |eaving the top of
t he dewategr.i m (7), and i) introducing the recyc |.onal |y

t oget her ‘&mbtzﬁg){o(r%gissz et hyl ene and/ or recycle gas com ng %?3%200%é4r9§;n0val
system (72) and/or flash gas preheated PB step h) into the vinyl acetate
reactor () i ' VRt 8F Bh& loegassit pHase
conduct ed‘?‘vﬁ Pﬁmg’é&%{c&?@%ﬁ gg%ﬂ*dgg%rz?' \?g‘grahﬁh\?mi ch%{he gag_ m'_xqt ure or the
gas and lvilsjohds nbkueee assefloslindtep €)ds dransierred toa daprassHEZatieR ¥§8eking t o
claiml1 or. 2, wherein the part of the organic phase which is not used as
reflux if> ep e) is transferred to a depressurization vessel (56). 4. A
process according to at | east anyone of clains 1 to 3, wherein the bottons

t he gas scrubbing colum (21) used in step.f) . ar epar.at ed. wi,t h
subst r earft-adh @rOEaSSIAGGPEIRE tmtﬂeeato?w@“eo§f gﬁ‘§610?° h@'?}igw\/\éehfcﬁgtrt@renrs (23)

to the |qygr - 99&d FEEtEPBrarebparatedowithes sbbstreédm ot her
part of t e%éo%ta{%’ﬁggg ﬁgm% t hrough a heaat 25(Jaé?gchanger(é:%)ggmi@f\ne v\llc%h t he

bot t ons aared heitomithted with Icoaking byomeaps &f dhahept fxshpBaek e
process accordi to ¢l ai ' t s conveyed
to the | 03533 rS?y(ﬁﬂgag]rsga%%@lggéﬁpﬁanﬁpﬂy?H%rdg%l?gglﬁ;&ﬁattrifhe 2nd to
15t h pl at gett6rms Greaiopd el ed thidggthattemmexghanger (2Bt wbishr tienottomsagre east
anyone of claims 1t o 5 ?é/ner in t]h<? strea ﬁé@t) whi ch enters the

colit er cUReRRE tRAleaY PR e‘?re?@}aq\h %@nﬁg G tenperature of 10 to
600C, preferably from20 t o 400C. 7. A process according t o claim®,
wherein the stream (10) which enters the countercurrent heat exchanger (9)
in step hy. Bmrpeesscacdording ter ¢lpina e Wheseiy the P@ﬁff'éﬁ[ QPUP@ Bé‘?%‘% 'Bnt ering
the strea oddo! , 5 - fan 87), ArefereBRsatageor di ng
to at lea nq;aeﬁ/fgﬁg tcr)]?3 lé%ﬁ%a?ﬁ?)f ?%P"%ﬁee\'ragtietﬁlﬁée&grehggt fabd streg/?n (70) in
step h) | 2¥wonth' plateecalauleted flowatthestsittorger (9) has a tenperature of 50 t
0 900C, preferably 65 to 800C.

15
6. A process according to at least anyone of claims 1 to 5, wherein the stream
(10) which enters the countercurrent heat exchanger (9) in step h) has a
temperature of 10 to 60°C, preferably from 20 to 40°C.

20 7. A process according to claim 6, wherein the stream (10) which enters the

countercurrent heat exchanger (9) in step h) comprises fresh ethylene having a

temperature before entering the stream of -20 to 40°C, preferably -20 to 10°C.

8. A process according to at least anyone of claims 1 to 7, wherein the
25 preheated stream (70) in step h) leaving countercurrent heat exchanger (9) has

a temperature of 50 to 90°C, preferably 65 to 80°C.

9. A process according to at least anyone of claims 1 to 8, wherein a part of the
preheated stream (70) in step h) leaving countercurrent heat exchanger (9) is

30 removed as off gas to discharge CO, in a CO, removal system (72).

10. A process according to claim 9, wherein the gas stream leaving the CO,
removal system (72) and which enters the rerecycle gas stream has a
temperature of 10 to 60°C, preferably 20 to 40°C.

35



9. A process accordingt o at |east anyone of clains 1t o 8, wherein a

part of t ed stream (70) in step h) leaving co r heat
exchanger‘pgéy{(}?dg%?sénoved as off gas t o discharge CO2 i#eiﬁ%‘g@%@%@al
system (72). 10. A process according to2elaim9, wherein the gas stream
| eaving the CO2 renoval system (72) and which enters the rerecycle gas

stream has a tenperature of 10 t o 6Q0C, preferably 20 t o 400C 11. A
process agk Q& progessmcabrdingdd atrigasteanfoneof hepeetating Claims, WieseE e he

preheated strea 70) i tep_h) leavi heath er (9)
enters tH%reF‘@E étrﬁé'g‘ &dﬂﬂpﬁgém)ﬁﬁ?yﬁ%‘goﬁnﬂﬂég&‘gﬁ%rﬁtﬁ%ats| te.a?@%mggpr ocess
accor di ngdtarfthd PRSiclgIo@EMPresstr (R descinnhecs aitiom, sitker ei n the |iquid
obtained at the bottom of the predewatering colum (7) which essentially
conprises vinyl acetate, acetic acid, water and ethyl acetate is

depr essurjze f F Ohe pMBeading el whdleih the
0.15 I\/Pa,i%‘o'&iptg?%&?%@%?%ﬁgg&l%gIkampgggigéégacqorpdi ng '!?% cl 2?21 12, wherein

t he depr augiid iobeainkd i thei ottomr ofciecpredewatedre sotwpe (@) which gssehtigldy um

(37). comprises vinyl acetate, acetic acid, water and ethyl acetate is depressurized to
a pressure of from 0.02 to 0.2 MPa, preferably 0.1 to 0.15 MPa, to form flash
10 gas.

13. A process according to claim 12, wherein the depressurized liquid is

introduced in an azeotrope distillation column (37).

15



