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acetate together with essentially unreacted starting
materials, water and also inerts and by-products such as

20 carbon dioxide, acetaldehyde, methyl acetate and ethyl
acetate. Inerts are essentially nitrogen, argon, methane and
ethane and are introduced into the process as impurities in
the starting materials.

25 To isolate pure vinyl acetate from the product gas stream,
many process variants have been proposed. In DE-A 1282014 and
DE-A 1668063, it is recommended that the product gas stream be
introduced into a first distillation column from which water
and low boilers are distilled off at the top and the bottoms

30 are transferred to a second distillation column from which
pure vinyl acetate is distilled off at the top. To separate
methyl acetate and ethyl acetate from mixtures with vinyl
acetate, DE-A 1618240 recommends water-operated extraction
processes. US 3692636, US 4934518 and US 6228226 describe

35 azeotropic distillations of mixtures containing vinyl acetate,
water, ethyl acetate and acetic acid.
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To achieve energy-saving removal of water, DE-A 2610622
recommends introducing the product gas stream into a

20 preliminary dewatering column from which water and vinyl
acetate are distilled off at the top and are separated after
condensation and phase separation. The phase containing vinyl
acetate obtained in this way is recirculated to the
preliminary dewatering column or introduced together with the

25 bottoms from the preliminary dewatering column into a
dewatering column, the bottoms from which are subjected to
further distillative purification steps to obtain pure vinyl
acetate. In the processes of EP-A 1760065, DE-A 102006038689,
DE 3934614, DE 3422575 and US 4818347, the above-described

30 preliminary dewatering column is combined with a recycle gas
scrubber operated using acetic acid, an azeotropic column and
a dewatering column and also a pure vinyl acetate column, with
the pure vinyl acetate being obtained from the top of the
latter column.

35
In the light of this background, it was an object of the
invention to make the processes for isolating vinyl acetate
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colum in_step a), 30e) scrubbing the gas which has not been
condensed Pﬁ‘step b) in a scrubbing colum (recycle gas scrubber)
operated using acetic acid and taking off an acetic acid solution
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by reacting ethylene with acetic acid and oxygen in a reactor
and fractionating the product gas stream containing
essentially ethylene, vinyl acetate, acetic acid, water,

20 carbon dioxide and inert gases, by
a) introducing the product gas stream into a first
distillation column (preliminary dewatering column),

b} cooling the gas mixture exiting at the top of the first
distillation column to from -20 to +50°C, with the condensate

25 obtained forming an aqueous phase and an organic phase,
¢) taking off the aquecus phase formed in step b),

d) introducing all or part of the organic phase formed in
step b} into a collection vessel or feeding it as runback to
the top of the first distillation column in step a),

30 ¢} scrubbing the gas which has not been condensed in step b)
in a scrubbing column (recycle gas scrubber) operated using
acetic acid and taking off an acetic acid solution containing
vinyl acetate at the bottom of the scrubbing column,
£) dintroducing the acetic acid solution containing vinyl

35 acetate from step e) into a second distillation column
(azeotropic column},

g) introducing the bottom product from step a) likewise into
the second distillation column f},
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15 Figure 1 shows a simplified flow diagram for the process of

the invention.

The continuous preparation of vinyl acetate is preferably
carried out in tube reactors which are charged with a fixed-

20 bed catalyst. These catalysts are generally supported
catalysts doped with noble metal (salt)s and promoters, for
example, bentonite spheres doped with palladium and with gold
and potassium salts. The reactor (1) is supplied with
ethylene, oxygen and acetic acid and the reaction is carried

25 out at a pressure of preferably from 8 to 12 bar abs. (recycle
gas pressure} and a temperature of preferably from 130 to
200°C.

The product gas stream (7} leaving the reactor (1) contains

30 essentially vinyl acetate, ethylene, acetic acid, water,
oxygen and by-products, such as carbon dioxide and ethyl
acetate, and also inerts, such as nitrogen, argon, methane and
ethane. The product gas stream (7) is preferably introduced
directly, if appropriate after being brought to a temperature

35 of from 115 to 130°C, into the first distillation column
(preliminary dewatering column) (2) (step a)). The preliminary
dewatering column (2) is preferably operated under recycle gas

pressure. This is advantageous for energy reasons since the
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acetate and250 ppm of nethyl acetate, where the values in % by wei ght
are based on the total weight of the organic phase fromstep b) (9).
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where the values in % by weight are based on the total weight

ppm §EYS ethyl acetate and £ 250 ppm of methyl acetate,

of the organic phase from step b) (9). The organic phase from
step b) (9) thus contains essentially no acetic acid, i.e.

20 preferably £ 15 ppm, particularly preferably £ 10 ppm and at
most preferably £ 5 ppm of acetic acid.

The gas (8) which has not been condensed in step b) consists
essentially of ethylene and CO, and small amounts of vinyl

25 acetate and is freed of condensable components in the recycle
gas scrubber (3) coperated using acetic acid (il) (step e)).
The operation of recycle gas scrubbers is known per se to
those skilled in the art. The recycle gas stream (12) taken
off at the top of the recycle gas scrubber (3) is generally

30 recirculated in its entirety or in part, optionally after
purification or compression steps, as recycle gas to the
reactor (l). An acetic acid solution containing vinyl acetate
collects at the bottom of the recycle gas scrubber (3) from
which part or preferably all (13) of a stream is introduced

35 into a second distillation column (azeotropic column) (4)
(step f)).
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and/or methyl acetate can alsoc be taken off at the bottom (15)
of the azeotropic column (4) and distilled off in a separate
20 distillation column. The bottoms (15} from the azeotropic
column (4) contain essentially acetic acid and are preferably
recirculated in their entirety or in part to the recycle gas
scrubber (3) in step e) as stream (11) or, optionally after
further purification, to the reactor (1).
25
The organic phases (9) and (14) collected in the steps d) and
k} carried out together in the collection vessel (5)
preferably contain £ 25 ppm, particularly preferably £ 10 ppm
and most preferably £ 5 ppm, of acetic acid.
30
In the region of the top of the dewatering column (6) the
pressure is usually from 1.1 to 2 bar abs. and the temperature
is from 50 to 90°C, in particular from 70 to 80°C.

35 It is important in the process of the invention that the
purified vinyl acetate is taken off in the stripping section
{20) of the dewatering column (6) preferably between the fifth
and twentieth plate above the bottom of the dewatering column
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product obtained in step m) can contain, for example,
£ 100 ppm of water, < 50 ppm of acetic acid, £ 300 ppm of
ethyl acetate or £ 50 ppm of aldehydes, such as acetaldehyde,
29 as secondary components. The Hazen number is < 10 (determined
in accordance with DIN 55945 using a spectrophotometer). The
Hazen number is a conventional measure of the colour of

transparent substances.

25 Acetic acid can be formed to a small extent by hydrolysis of
vinyl acetate during the distillation in the dewatering column
(6). However, it can be ensured by taking off vinyl acetate
from the side offtake (20) of the dewatering column (6) that
the vinyl acetate isolated contains essentially no acetic

30 acid. The vinyl acetate prepared according to the invention
preferably contains £ 50 ppm, particularly preferably £ 25 ppm
and most preferably £ 5 ppm, of acetic acid.

The vinyl acetate prepared by the process of the invention is

35 present in the purity required for industrial applications,
and this surprisingly despite the fact that an additional pure
vinyl acetate column from which vinyl acetate is distilled off
at the top in the prior art is not used downstream of the
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i sol ated contains essentially no acetic 30acid. The vinyl acetate
prepared according to the invention preferably contains 5 50 ppm
particularly preferably 5 25 ppm and nost preferably 5 5 ppm of
acetic acidewater ivighyblapat asei prapaierct iy ihhehpr peessof ddier arc.
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di stilled ﬁgo@tatre@eoh@@agg the rmllr&ren%rnfcel 8nA%bp é’.@@@l&pmﬁetﬂe%@m gl ¢
the wo 2011/089070PCT/ EP2011/ 050452 8 dematerlgg colu

cust offary §4F4%e PFeFtaL  pt? e aaved gorpeRed aEQﬁlpﬁ%ﬂ§ GF&ceEEle
t he i nventiaadsaltloows ctheidesibhld atddatploantinf dhe t bepiale avidnypberating
acetate cqldypy and the associated outlays for maintenance and
operation thereof, e.g. 5energy and steam to be saved conpared to
the prior art. This I eads to a considerable reduction in the capit al
and oper atiheg fmabs:a.nzjhexéml@vsime@aﬁpﬁelasw@&attmei liinyehtaba t he

| nveni on AQRMCLher, (LLROUL LG MEN Leg.beLng: Lestyd hedoin,any

At T4s "SROMA i T an ordant ¢ phase Ravih
follomnng conp05|t|on 96 parts by wei ght of V|nyI acetate, 2.4 parts
by wei ght 10f sagebatdebydgowr. & RaGuSebY , WBh 9Bk g i d PMRIRN hakdnhr o

250,10, 90 ehocackyol el eeiare AL IRV, AL e,

2.4 parts by weight of acetaldehyde, 1.6 parts by weight of

15 water and from 250 to 300 ppm of each of ethyl acetate and
methyl acetate was collected in the collection vessel (5) in
the manner and under the conditions described above. This
organic phase (17) was introduced into the dewatering column
(6). The low boilers and the water were separated off in the

20 enrichment section (18) and (19), respectively. Above the
bottom but below (18) and (12), a side stream (20} was taken
off. The side stream (20) comprised 99.998% by weight of vinyl
acetate and contained traces of ethyl acetate (200 ppm),
methyl acetate (150 ppm} and acetic acid (30 ppm).

25 The total mass flow of the bottom offtake stream (21) was (0.5%
of the mass flow of the feed (17); the bottom offtake stream
was recirculated to the azeotropic distillation.
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phase (17)yavaspiios@dyeed into the dewatering col um (P@)I/Eigglipyv‘smﬁ
boilers and the water were separated oftf in the 20enrichnment section

(18) and (19), respectively. Above the bottom but below (18) and
(19), a side stream (20) was taken off. The side stream (20)
conprised 99.998% by wei ght of vinyl acetate and contained traces of
ethyl acetate (200 ppm, nethyl acetate (150 ppm) and acetic acid (30
ppm . 25Th&Eldidsxl nass fl ow of the bottom of ftake stream (21) was
0.5% of the nass flow of the feed (17); the bottom of ftake stream was

recirculated to the azeotropic distillation. WO
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acetate in a ketelogeasousdyitahal ¥aedphs o8t hAMeOLss JAS vRRAgengr OCess
by regcting SeEHéhene W t1111 _ace;ctg.ll[c amdd and ox% en . ina re%ct or and
fractionating tHE BPOAUEY" gHE T BEATCBAT P AYHT: eds EniRAFFG 2RI ene,
vinyl acetat efraceétsratial, theaeoducar bas i vsadearmhiniegt gases, by
a) 1 ntroduci ngsbge ps oY AT L 62 !Ln%,?e@aﬁ J sl tAdi sEk ! aglon,

colum (prelimnary dewatering colum), cooling the gas m xture
exiting at th&aFBﬁxo‘Tll‘i”Fféjq a7t 1gesti gRaeforP¥ol utm to from-20 to

+50C, with the)cbntlendatinphthai peddtiot ngag Straqudoiis phasesand an
organhc phase,g. i ff t .ned i p b),
e i T e
into a coll ecg? ofPVERRIL Gy JRSedingure eXitunbadk the the ebpthd fiwst

first distillatson codism dolusheRoafroR)-3Epbisngct hgigastmbi ch has
not been condggggg Sianﬁesto%q_'azg bg inia scrubbienq1 colhumg ér _CIE:I e gas
scrubber) opefaled Using acetre aBFiiBAt A4t PhaR°a & ¥ aci d
sol ution cont@Fgamec \Bh@de acetate at the bottom of the scrubbing
col ugy, &) tarRAuEmMEnkheqaests rrasdd /aldd 9R seppbabhni ng vi nyl
d) introducing all or part of the organic phase formed in
step b) into a collection vessel or feeding it as runback
to the top of the first distillation column in step a),
e) scrubbing the gas which has not been condensed in step
20 b) in a scrubbing column (recycle gas scrubber) operated
using acetic acid and taking off an acetic acid solution
containing vinyl acetate at the bottom of the scrubbing
column,
f) introducing the acetic acid solution containing vinyl
25 acetate from step e) into a second distillation column
{azeotropic column),
g) introducing the bottom product from step a)} likewise
into the second distillation column f£),
h) cooling the overhead vapour from the second
30 distillation column to form an agueous phase and an
organic phase,
1) taking off the aquecus phase formed in step h),
j) optionally recirculating part of the organic phase
formed in step h) as runback to the top of the second
35 distillaticn column £),
k) introducing the remaining part of the organic phase
formed in step h) into the collection vessel named in step
d},



25acetate fromstep e) into a second distillation colum (azeotropic

colum), ) dorw/edgerrog the bottom product from stepp@r/hpﬁgm;@()%z
into the second distillation colum f),{d) cooling the overhead

vapour fromthe second 30distillation colum to form an aqueous phase
and an organi c phase, i) taking off the aqueous phase fornmed in step
h), j) optionally recirculating part of the organic phase

formed in step h) as runback to the top of the second 35distillation
colum f), k)}i nhtoddetihgg tiies ridrpiini dfgopathe o&ollm:mrcgawie@samaﬁ&med

formed in step,h o] 0 I
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acetate according to d ai m 1, characterized in that the organic phase
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250 ppm of etngaf“%%fHH% %&dtﬁezgggggfé phase from step b).

15 3. Process for preparing vinyl acetate according to Claim 1
or 2, characterized in that the organic phase formed in
step h) contains from 80 to 99% by weight of vinyl
acetate, £ 2% by weight of acetaldehyde, from 0.5 to 8% by
welght of water, £ 250 ppm of ethyl acetate and £ 250 ppm

20 of methyl acetate, where the values in % by weight are
based on the total weight of the organic phase from
step h).

4. Process for preparing vinyl acetate according to any of
25 Claims 1 to 3, characterized in that the organic phases
collected in the collection vessel from steps d) and k)

contain £ 25 ppm of acetic acid.

5. Process for preparing vinyl acetate according to any of
30. Claims 1 to 4, characterized in that the vinyl acetate is
taken off in the form of a gas or in liquid form from the
third distillation column in step m).

6. Process for preparing vinyl acetate according to any of
35 Claims 1 to 5, characterized in that the product separated
off in step m) contains 2 99% by weight of vinyl acetate,
based on the total mass of the product.



200f nethyl acetate, where the values in % by weight are based on the
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preparing vinyl acetate according to anyjof 25 Clainms 1 to 3,
characterized in that the organi c phases collected in the collection
vessel fromsteps d) and k) contain S 25 ppm of acetic acid. 5.
Process for preparing vinyl acetate according to any of 30 Cains 1
to 4, characterized in that the vinyl acetate is taken off in the
form of a as Poocers| £qui drépamig ocmmtle atkiate distotdiatd aro @alyusd i n
step nm. Progcgsg f AL LN C e AR d
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Procegs for preparing vinyl acetate according to any of Clainms 1 to
6, characterized in that the product separated off in step m

cont ai ns1(0 ppEPeeshafer Prratindoilayl360ebare cfcattiingmdet ang afd
50 ppm of al dehyees. 1 8o Pr ocass d@e rBL8RALA NEh 4 e 35RJRIR 36EQLLL9
to any of C ai gg lto 7 chara}”&%erl zed bn t hat _t he product, separated
off in step ny toh?af HESd ppRtrREeti c0aRPR. OF acetic acid.



