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A further known process for working up crude vinyl acetate is described in
DE-C 1282014 and DE-C 1 668 063. In this case, in a first distillation
column, the water, as an azeotropic mixture, and the byproduct boiling
35 lower than vinyl acetate are distilled overhead and the virtually water-free
bottom product is distilled in a second distillation column, vinyl acetate
being taken off at the top of the second distillation column, at least the
majority of the byproduct boiling above vinyl acetate being taken off from
one or more enrichment zones between top and bottom and the acetic acid
40 _ and, if appropriate, the remainder of the byproducts, being taken off below
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conprises nore than 90% by wei ght of acetic acid, can be recirculated to
the process for preparing vinyl acetate, if appropriate after separating
off inpurities) e.g. polyners. Above the feed point of the crude, liquid
vinyl acetate, water is introduced (stream 8). The source from which the
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a pomt which is in the middle region of column 10, preferably between the
middle and the lowest third of the column 10. The column 10 is operated in
such a manner that, as overhead product (stream 2), an essentially vinyl-
35 acetate- and water-containing gaseous mixture is obtained and, as bottom
product (stream 7), essentially acetic acid is obtained. In addition, a side
stream (stream 6) is taken off, in which side stream ethyl acetate is
enriched. Preferably, the column 10 is operated in such a manner that a
water content of 0.5 to 6% by weight and a vinyl acetate content of 1 to
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35 decreasing the ethyl acetate content-in the vinyl acetate (stream 4)
produced fromthe distillation overhead product and decreasing the vinyl
acetate content in the ethyl acetate (stream 6) discharged vi% g%fl de
streamtake off can be achieved by a sinmge nmeasure, nanmely t addrtion of
wat er and acetic acid according to the invention. 251 6/ 2002 9 The ~

exanpl es bel 0\(\$tﬁéeﬂnt29 d@@mwdm:cidgeathasﬁ (@teamddngbdve tHe fddty goint @f, but

t hout t t 10 15-A di t d { f th
oxanpl es. o vellb s igu Al FEaiRte M aanpul MARE R it oS At €on
exanpl e) 1Per awount Ghicketis necéssadry do faphibve X traadmain Tabet(@m:izbeome@n urbﬁl ow

stream t t
el T et on M gReesEukan] %’S‘e §‘n§ﬁ§%§i§“'%? ?OQE@} F0aV B 505 blynwgi aht
Et hyl acetate 0.07% by wei ght Water 7. 00% by wei ght Acetic acid 67.50% by
wei ght Remai nq{E <o ficd 6?7P¢(/ht@ﬁ ic efigsle. h' sg?’ésam §hi§t o‘?%?’iugél)(t ure

contai ned, a's renal nde ace ate ace
inmpurities, elfe &ﬂeét@@tcai @@nt@n {postyenm S lsmneraﬂy @mm@ 80"/cbby mng_tnoo ppm

by wei ght. Thane\etﬁéfé‘?ﬁﬂ reﬁ&@ttﬁhn(gﬁ% Dch;hl"%rﬁfyﬂ%%ﬁt@en&om 8fled il #6C and
passed to a phas @?cetate hase, 33.5 rretrlct/h

rat or
were punped a8rg ¥atefy (tgtqre‘?i Q})t s[rgal{ H‘Q‘Q‘Bﬁ Qrgania; COMPYURdsesUsBI am, and
t he renalf(dereu@rsacakm.n off (stream 4). The conposition of the vinyl
acetate separated off (stream4) Ethyl acetate 270 ppm by wei ght Water
1.20% by wei ght Vinyl acetate meking up to 100% by wei ght An aqueous phase
(stream 8) waEvenspeall amoantsadcewaferpgeZnemaly iGc it 19, tamdt prefé&@bly @llatoe2above
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generally 0.1 to 60, preferably 0.1 to 30, and particularly preferably 0.1 to

15 10, % by weight, based on crude, liquid vinyl acetate used, which are
introduced in this manner, increase the water content in the gases
(stream 2) leaving the distillation at the top and thus lead to a sufficient
dewatering in the distillation and cause a reduction in the ethyl acetate
content in the vinyl acetate removed from the top of the distillation

20 column 10. This procedure also causes the vinyl acetate content in the
side stream (stream 6) taken off below the feed point of the crude, liquid
vinyl acetate to be decreased. -As a result, more vinyl acetate is produced
via the top of the distillation column 10. A further advantage of the process
according to the invention is that the ethyl acetate content in the side

25 stream (stream 6) is increased and thus viny! acetate is produced via the
top of the column 10 at a higher purity.

The addition of water causes the water content in the gas (stream 2)
leaving the distillation at the top fo increase, which leads to a sufficient
30 dewatering in the distillation. Water can be used in this manner up to an
amount such that the water content of the gases (stream 2) leaving the
distillation column 10 at the top is a2 maximum of 7.3% by weight. It is
known that the vinyl acetate/water azeotrope can have a maximum water
content of 7.3% by weight (see Advances in Chemistry, Series 116,
35 Azeotropic Data i, American Chemistry Society, Washington D.C., 1973).
However, this value can generally not quite be achieved when carrying out
the process according to the invention in practice. The maximum
achievable water contents when the process according to the invention is
carried out in practice in the gases (stream 2) leaving the distillation



25161 2002 10 Water 98.0% by wei ght Vinyl acetate 2.0% by wei ght The anount
of water (streamb5) taken off fromthe phase separator 11 was 2.2 netric
t/h. The conposition of this water phase was as foll ows: Vat eg /@/? 82@ by
wei ght Vinyl acetate 2.0% by weight 5 Fromthe 17th pl ate above Re col um
foot of colum 10, a liquid side stream {stream 6) was taken off at a rate

of 3.6 netric t/h having the corrp05|t1on°\f nyl acetate 2.0% by wei ght Ethyl
acetate 1.0% SRuma thet \iae dpp areoabdl 8y weight.cPefe@bly joenpughi ght 10

A liquid stregmems %Hd@&ﬁ@ffﬁé Mdnhet ARebRdifg @cﬁtt@&ﬁweﬁuaﬁ's% that E@Wa%r was
punped to the 11 th plate t he_¢ol urm foot at a rate of 3.5 netric

0
t/h. The corrp%]t?ntdﬁ sgpam]gés é? |Q:gét|?’3ﬂw§fgf'éam was as foll ovxs V\ater 10. 1
% by wei ght Acet ic acid 89.9% by wei ght 15 Exanpl e 2 The distillation
colum 10 rlbed | condi.tions as

anple 1 S erate er the sa
in Exanpl ﬁkﬂ goﬁqqqﬁs?c'ggcﬁgft%ﬁ@ £yl aG ?19 gbs«?i?ﬁfﬁﬁ? dFRn ¥Ryl ¢ aci d
stream (fSt reaanébatewamc;:ommn edlthoughe tiist Hs pldigotostigoviey t Ittm cplionrmaftoot at
t 3 4
separated of NOEA2 37590, 0 B AERT bifRnBeuid el A Bl ks TGE: ™ot
by wei ght Vi nymyla@etaawsadku ng up to 100% by weight 25 Fromthe 17th plate

above the colum foot of colum 10, a liquid side stream (stream 6) was

taken off at @ rate of 3.6 metric t/h having the conpositio
10 The amounts of water and acetic acid 0 be introduced accordmg to the

invention are relatively small. They are generally 0.1 to 5% by weight of
water, based on the crude, liquid vinyl acetate used and generally 0.1 to
60% by weight of acetic acid, based on the crude, liquid viny! acetate used.
Preferably, the amount of water is 0.1 to 2% by weight, based on the
15  crude, liquid vinyl acetate used. The amount of acetic acid is preferably 0.1
to 30% by weight, and particularly preferably 0.1 to 10% by weight, based
on the crude, liquid vinyl acetate used. The amounts of water and acetic
acid which are necessary in a concrete individual case in order to achieve
the highest possible water content and simultaneously the lowest possible
20 ethyl acetate content, in the gases (stream 2) leaving the distillation at the
top and, simultaneously, to achieve the highest possible ethyl acetate
content in the side stream (stream 6) leaving the distillation, can, if
appropriate, be determined by simple experiments. These amounts are
dependent, for example, on the amounts of water, acetic acid and vinyl
25  acetate in the liquid, crude vinyl acetate used.

The amounts of acetic acid and water to be added according to the
invention can be introduced into the distillation column 10 in liquid form or
as vapor. Acetic acid and water are added above the feed point of the
30 crude, liquid vinyl acetate. If acetic acid and water are introduced below the
feed of the crude, liquid vinyl acetate or together with this, satisfactory
dewatering in the distillation is not observed and satisfactory reduction of
the ethyl acetate content in the vinyl acetate separated off from the
distillation overhead product is not observed. Therefore, it is essential for
35 the process according to the invention to perform the introduction
according to the invention of acetic acid and water above the feed of the
crude, liquid vinyl acetate, generally 2 to 50 plates, preferably 10 to
35 plates, above the feed point of the crude, liquid vinyl acetate. Acetic
acid and water can be introduced on the same plate but both substances



25/6/ 2002 i1 Vinyl acetate 1.00% by weight Ethyl acetate 1.00% by wei ght
Wat er 10. 00% by wei ght Acetic acid 88.00% by weight 5 As can be seen from
Exanple 2, the addition of water and acetic acid according to% d18pgpvent i on
| eads to a reduction of the ethyl acetate content in the vinyl acetate
(stream 4) produced fromthe distillationBover head product and to a

reduction of the vinyl acetate content in the eth acetate discharged.via
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col um above the feed point of the crude, I|qU| d vinyl 15 acetate. 2. The
process ai med in claiml, wherein, crude qui d. vinyl acetate which
cont ai ns Qt heoQPeiatNG: grrcesiire iasprrding g Q)e 3an51“90(le9§ thei fpllovdng vat er

0.01 to 0.2% kydvanrtagles: of ethyl acetate and 20 acetic acid to make up 100%
by weight is worked up. 3. The process as clainmed in clainms 1 and 2,

wherein the crude) liquid vinyl acetate additionally contains diacetates,
pol yners, acet al defiyeesepaditon betveph Vi eaetgte eadrethyl setatetis irptowed0. 5% by

25 wei ght. 4. Th h
wmtor L8 ntr oduceq o Tear? kP VEFE doBtfe Feflx hricharitelt 18" i) hligte 0040
distillatibn col umﬁstmam He seppratediaif frag thengistifiatinn everhesd prgw@ycm
wei ght. 5. The prog S?bt%%efd Wﬂ‘ﬁﬁj coRtihe! i 18 &@%ﬂleé@!ﬂgiﬁ‘w “ad’éﬁét%r tﬂaﬁw

introduced in Iiqui orm The process as cl aine | al s 4,
wherein water is i Hit P%‘é%c'édh‘F ﬁﬂ?%é‘oﬁ@iﬁ] eantentaiang eW‘“Y'h%C%?@c‘é%aréﬁe%l ai med

inclains t to 6, Wﬂeff@hﬂhé\/@ismllam@ bétheddqadddcttie tdbepbhtrssaherdéne feed

point of the crude r&) t'h pro%%ggaécecordmg to the invention permits the
20 distillation to be carried out at a lower vinyl acetate reflux and/or

permits the use of a liquid, crude vinyl acetate having a higher ethyl
acetate content and/or permits the use of a shorter distillation
column.

25 The amount of vinyl acetate in the ethyl acetate side stream take off
(stream 6) is reduced. This means that up to 60% less vinyl acetate
is discharged via the side stream take off with the same amount of
ethyl acetate in this side stream take off. As a result, the loss of vinyl
acetate is considerably reduced.

30 .

It is particularly advantageous that the improvements achievable according

to the invention are achieved without increasing the expenditure on the

distillation, e.g. with respect to number of plates, reflux amounts and
energy re'quirernent. it is surprising that these two effects, namely

35 decreasing the ethyl acetate content in the vinyl acetate (stream 4)

produced from the distillation overhead product and decreasing the vinyl
acetate content in the ethyl acetate (stream 6) discharged via the side
stream take off can be achieved by a simple measure, namely the addition
of water and acetic acid according to the invention.



2516/ 2002 13 8. The process as clainmed tn clains 1 to 7) wherein water is

introduced 10 to 35 plates above the feed point of the crude, liquid vinyl
acetate. 5 9. The process as clainmed in clains 1 to 8, wherei Sdos © 30%
by wei ght of acetic acid, based on the crude, liquid vinyl acetate used, is

introduced into the distillation colum above the feed point of the crude)
liquid vinyl acetate. 10 10. The process as clained in clains 1 to 9,
wherein 0.1 tdtie- %h}pl&@l%bwomeid@t idesadbd, tHeagedcans tdreordingleto Ithgui d

vinyl acet ate"b\aez‘q'?’) @Létv%hc&ﬂ EiUF yq? the distillation colum above the
u

feed point of acetate. 15 11. The process as
claimed in clains 1 to 10, wherein acetic acid is introduced in liquid
form 12. The as claimed in clains 1 to 10, wherein acetic acid is
i nt roduced |n[$%ﬂﬁ$ornlof vapor. 20 13. The process as claimed in clainms 1
to 12) whebein acetic acid is introduced 2 to 50 plates above the feed

poi nt of the ory ra&h&‘ﬁb%e‘é'cﬂyﬁor? PR Bxa ? dé's%éztv@ﬁ‘% gsg?o;f)ésfo%@'r‘imd in

claims t to 13 erein acetic aC| I's Intr ates above the
feed point of HrA¥WiNG lide, 1iquid vinyl acetate. 15. The process as cl ai med
inclains 1 to 14, wherein acetic acid and 30 water are introduced do the
sane plate ofEthe % ho 50 pl ates above the feed point of the crude, liquid
vi nyl acetate. gP'%He process as claimed in clainms 1 to 15, wherein acetic
acid and water are i ntroduced on the sane plate of the 10 to 35 plates”

above 35 the féﬁ&ggﬁg%fa%mb%‘? crude) liquid vinyl ) acet at e.
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Acetic acid 67.50% by weight

Remainder - 0.43% by weight

The feed mixture contained, a3 remainder, methyl acetate, acetaldehyde
and other impurities, e.g. diacetates or polymers, each at amounts of
below 1000 ppm by weight. The overhead product (stream 2) was

20 condensed, cooled to 26°C and passed to a phase separator 1. Of the
vinyl acetate phase, 33.5 metric t/h were pumped as reflux (stream 3) to
the top of the distillation column, and the remainder was taken off
(stream 4). The composition of the vinyl acetate separated off (stream 4)
was as follows:

25 ,
Ethyl acetate 270 ppm by weight
Water 1.20% by weight
Vinyl acetate making up to 100% by weight

An aqueous phase (stream 8) was pumped at a rate of 0.7 metric Vh to the
69th plate above the column foot. The composition of the aqueous phase

(stream 8) was as follows:
30
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5

From the 17th plate above the column foot of column 10, a liquid side
stream (stream 6) was taken off at a rate of 3.6 metric t/h having the

composition
Vinyl acetate 2.0% by weight
Ethyl acetate 1.0% by weight
Water 10.0% by weight
Acetic acid 87.0% by weight
10
A liquid stream which essentially consists of acetic acid (stream 9) was
pumped to the 11th plate above the column foot at a rate of 3.5 metric t/h.
The composition of this acetic acid stream was as follows:
Water 10.1% by weight
Acetic acid 89.9% by weight
15

Example 2

The distillation column 10 described in Example 1 was operated under the
same conditions as in Example 1. In contrast to Example 1, in this

20 example, the acetic acid stream (stream 9) was conducted to the 69th
plate above the column foot at a rate of 3.5 metric h. The composition of
the vinyl acetate (stream 4) separated off was as follows:

Ethyl acetate 200 ppm by weight
Water 1.20% by weight
Vinyl acetate making up to 100% by weight

25 From the 17th plate above the column foot of column 10, a liquid side
stream (stream 6) was taken off at a rate of 3.6 metric h having the

composition
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As can be seen from Example 2, the addition of water and acetic acid
according to the invention leads to a reduction of the ethyl acetate content

5 in the vinyl acetate (stream 4) produced from the distillation overhead
product and to a reduction of the vinyl acetate content in the ethyl acetate
discharged via the side take-off (stream 6).
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of vinyl acetate and water as overhead product and essentially
acetic acid as bottom product and a side stream being taken off in
which ethyl acetate is enriched, and the overhead product being
condensed and, after phase separation, some of the vinyl acetate
10 phase being recirculated as reflux to the distillation column, which
comprises introducing 0.1 to 5% by weight of water, based on the
crude, liquid vinyl acetate feed, and 0.1 to 60% by weight of acetic
acid, based on the crude, liquid vinyl acetate feed, into the
distillation column above the feed point of the crude, liquid vinyl
15 acetate.

2. The process as claimed in claim 1, wherein crude, liquid vinyl
acetate which contains 12 to 30% by weight of vinyl acetate, 3 to
10% by weight of water, 0.01 to 0.2% by weight of ethyl acetate and

20 acetic acid to make up 100% by weight is worked up.

3. The process as claimed in claims 1 and 2, wherein the crude, liquid
vinyl acetate additionally contains diacetates, polymers, acet-
aldehyde and/or methyl acetate, each in amounts below 0.5% by

25 weight.

4. The process as claimed in claims 1 to 3, wherein just enough water
is introduced so that the water content in the gases leaving the
distillation column at the top is in the range from 6.7 to 7.3% by

30 weight.
5. The process as claimed in claims 1 to 4, wherein water is introduced
in liquid form.
35 6. The process as claimed in claims 1 to 4, wherein water is introduced

in the form of steam.

7. The process as claimed in claims 1 to 6, wherein water is introduced
2 to 50 plates above the feed point of the crude, liquid vinyl acetate.
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crude, liquid vinyl acetate.

10 10. The process as claimed in claims 1 to 9, wherein 0.1 to 10% by
weight of acetic acid, based on the crude, liquid vinyl acetate used,
is introduced into the distillation column above the feed point of the
crude, liquid vinyl acetate.

15 11. The process as ¢laimed in claims 1 to 10, wherein acetic acid is
introduced in liquid form.

12. The process as claimed in claims 1 to 10, wherein acetic acid is
introduced in the form of vapor.
20
13.  The process as claimed in claims 1 to 12, wherein acetic acid is
introduced 2 to 50 plates above the feed point of the crude, liquid
vinyl acetate.

25 14. The process as claimed in claims 1 to 13, wherein acetic acid is
introduced 10 to 35 plates above the feed point of the crude, liquid
vinyl acetate.

15. The process as claimed in claims 1 to 14, wherein acetic acid and
30 water are introduced on the same plate of the 2 to 50 plates above
the feed point of the crude, liquid vinyl acetate.

16. The process as claimed in claims 1 to 15, wherein acetic acid and
water are introduced on the same plate of the 10 to 35 plates above
35 the feed point of the crude, liquid vinyl acetate.



