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5 Process for preparing vinyl acetate The present
invention relates to a process for preparing vinyl
acetate in the gas phase fromethyl ene and acetic
acid in the presence of oxygen or 10 oxygen-cont ai ni ng
gases, with the reaction m xture fed into the vinyl

- acetate reactor being saturated with acetic acid. It

is known that acetic acid can be reacted with ethyl ene
and oxygen or oxygen-containing gases in the gas
phase at el evated pressure and 15 elevated tenperature
over palladiumcontaining fixed-bed catalysts to form
vi nyl acetate. S‘zPort d catal sts conpr|3|ng

pal 1 adi um t oget hE Jaepariag yingl geetaterpt g
acetates as pronoters have been found to be effective
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material. The i regnatlon step is followed by a
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gol d conpounds rrespon als
fealpy®dd by inpregnation with an aqueous al kali rret al
acetate solution and a subsequent drying step. A
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tMaterig. érattawlﬁmreﬁmiﬂprt stepfis )f@ih'@\’%(b byta beatrentavith alkali metal
compounds, for example with an aqueous sodium metasilicate solution, as

a result of which the metal salts are converted into water-insoluble
compounds and immobilized on the support material. Subsequent
treatment with a reducing agent reduces the palladium compounds and
gold compounds to the corresponding metals. This is followed by
impregnation with an aqueous alkali metal acetate solution and a
subsequent drying step. A catalyst having a shell structure is obtained.

According to US-A-5,332,710, the support which has been impregnated
with palladium salts and gold salts is dipped into an aqueous fixing solution
comprising sodium hydroxide or potassium hydroxide and kept in motion
therein for at least half an hour. Here, the support which is completely
covered with the fixing solution is rotated from the begmmng of the
treatment with the fixing solution.
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The reaction mxture | eaving the vinyl acetate reactor

conprises vinyl acetate, unreacted acetic acid and

et hyl ene, small anmounts of unreacted oxygen and al so
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t hQoRin®d 87 SpadEd2aliyypé. acetic acid is higher than in
the state which is free of acetic acid. Sufficient

saturation of the recycle gas with acetic acid 25 is
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the saturation of the recycl e gas, ‘since not only
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el sihe gBevde Het WO ard EhefErs tBTied Bt using either
fresh acetic acid or acetic acid which is recovered in the work-up of the
30 reaction products. For example, acetic acid is recovered from the distillation
residue in the distillation to separate off vinyl acetate.

However, the use of the acetic acid recovered from the vinyl acetate
process, also referred to as recirculated acetic acid, presents difficulties for
36 the saturation of the recycle gas, since not only acetic acid but also high-
boiling compounds and substances of low volatility which tend to
polymerize, for example acefoxyvinyl acetate, are present in the
recirculated acetic acid. The presence of these impurities leads to fouling in
the vaporization appératus in the saturation process in which recirculated
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the acetic acid vaporization apparatus results in a pressure drop. As a

- 30 consequence, a pressure drop upstream of the reactor has to be accepted,

and this in turn has an adverse effect on the yield of vinyl acetate, since the

vinyl acetate yield depends significantly on the reaction pressure in the

reactor.

35 There is therefore a need for a method which ensures sufficient saturation

- of the ethylene-containing gas fed into the vinyl acetate reactor using the

acetic acid recovered from the vinyl acetate process and does not have the
abovementioned disadvantages.
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25substream recirculated to the colum has to be ensured

in order to achieve sufficient saturation of the
et Mpcerding émthe miefpdyakthedaventian, ehminimum pumped circulation of

the substream recirculated to the column has to be ensured in order to
achieve sufficient saturation of the ethylene-containing gas fed in with
acetic acid. For safety reasons, reliable saturation of the ethylene-
30 containing gas fed in with acetic acid is of great importance for subsequent
introduction into the vinyl acetate reactor, since the ignition limit of this gas
mixture to be fed into the vinyl acetate reactor depénds on its acetic acid
content and increases with increasing acetic acid content. To ensure
reliable saturation of the ethylene-containing gas fed into the saturation
35 column with acetic acid, a sufficient minimum pumped circulation is
- required and is monitored in terms of safety.

The monitoring in terms of safety is carried out by means of at least two
measurement devices for determining throughputs which are each based
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safuration column, it is therefore necessary to employ a quite high
minimum pumped circulation.
30
At least one further heat exchanger is installed in paraliel to the heat
exchanger installed in the minimum pumped circulation. The heat
exchangers are operated simultaneously or preferably alternately and can
be taken out of the saturation process separately from one another for
35 cleaning purposes without resulting in an interruption to the overall vinyl
acetate production process.

The method of the invention dispenses with the known upstream acetic
acid vaporizer and fouling problems in the acetic acid vaporizer can be
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. with the recovered acetic acid. The mixture
is subsequently heated in the heat exchanger or exchangers and is
.introduced into the column at the top of the countercurrent stripping section
in countercurrent to the ethylene-containing gas mixture fed in at the

bottom of the column, with loading of the gas stream with acetic acid
occurring.

However, it is also possible to introduce the recovered acetic acid into the
saturation column at a point separate from the point at which the minimum
pumped circulation is infroduced, either in the countercurrent stripping
section or in the rectification section. If the recovered acetic acid is
introduced in the countercurrent stripping section of the saturation column
it is advisable to spray the recovered acetic écid into the column. |
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It is particularly advantageous for the recfification section of the saturation
column to be constructed so that the smallest possible amount of liquid is
30 entrained, in order to avoid discharge of high boilers with the gaseous -
- mixture of ethylene and acetic acid which leaves the saturation column via
the top of the recfification section as far as possible. For example, it is
advantageous to use sieve frays which are constructed and arranged so
that very little liquid is entrained in the rectification section.
35
The liquid flowing out at the bottom of the saturation column is divided in a
separation device into two substreams of which one substream is
recirculated to the minimum pumped circulation while the other substream
is discharged from the saturation process. In general, the weight ratio of the



Furthernore, particularly good results are obtained
when at |east about five, preferably at [east eight,
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at the desired temperatures and at least part of the fresh acetic acid fed in
via the rectification section vaporizes into the gas stream conveyed through
the countercurrent stripping section.

30 The composition of the liquid in the minimum pumped circulation
corresponds essentially to the composition of the recovered acetic acid with
slightly increased proportions of high boilers. An excessively high content
of high boilers in the minimum pumped circulation is to be avoided in order
to reduce the risk of excessive fouling of the heat exchange surfaces on the

'35 heat exchangers in the minimum pumped circulation.

_ In one advantageous way of operating the saturation column, acetic acid in
the form of fresh acetic acid, recovered acetic acid and minimum pumped
'~ circulation is fed in in an amount per unit weight of the ethylene-containing



met hod according to the invention, a | ower pressure
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30 methods which are not shown in Figure 1. From the bottom of the

distillation column 6, recovered acetic acid containing high-boiling
impurities is fed via line 8 to the saturation column 11.

20

The gas stream taken off at the top of the separation vessel 4 is taken off .

35 vialine 9, admixed with fresh ethylene introduced via line 10 and heated in
the countercurrent heat exchanger 3 in which the gas mixture Ieaving the

vinyl acetate reactor 1 heats this gas stream to be recirculated via line 9a.

The ethylene-containing gas‘ stream to be recirculated via line 9a is
~introduced into the saturation column 11 via the bottom. Recovered acetic



fromthe top of the saturation colum in the vinyl
acetate reactor is always replaced. 15 The
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furt her enbodi ment of the nethod of the invention, all

or Tﬂgri{quﬂj tatl%ﬁ off at the bottom of the saturation column 11 is conveyed
via line 16 to a separation apparatus 17 in which a liquid substream is
separated off and pumped by means of the pump 18 via the line 17a to the
line 8a. In the line 8c, the streams from lines 17a and 8a are combined,
heated in the heat exchanger 12 and subsequently introduced into the
saturation column 11 at the top of the countercurrent stripping section 11a.

If, in another embodiment of the invention, the recovered acetic acid is fed
to the saturation column 11 exclusively via the lines 8b and/or 80, only the
minimum pumped circulation supplied via line 17a is fed into the saturation
column via line 8c after passing through the heat exchanger 12.

To monitor the minimum pumped circulation in terms of safety, at least two
devices 19 for measuring throughputs, which are each based on different
instrumentation techniques, = are installed in the minimum pumped



recovered acetic acid fromline 8 can be fed via |lines

8b and/or 8b' (shown 10 as broken lines) into the
saturation colum at a feed point separate from the

m ni mum punped circulation. In this enbodi nent of the

nmet hod of the invention, theldecovered acetic acid is
usirttliptibgd into the rectification section. Wen the
recovered acetic acid is fed into the countercurrent
stripping section 11 a, it is advisable to spray the
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circulation supplied via line 17a is fed into the
saturation 35 colum via line 8c after passing
t hrough the heat exchanger 12. To nonitor the m ni num
punped circulation in terms of safety, at |east two
devi ces 19 for neasuring throughputs, which are each
based on different instrumentation techniques, are
installed in the nini mum punped 11 circul ation. The
ot her liquid substream obtained in the separation
apparatus 17 is discharged via line 17b and, for
exanple, fed to a thin filmevaporator 20 in 5 which
the stream 21 taken off at the top, which conprises
acetic acid, is conbined with the recovered acetic
acid supplied via line 8, while the high-



boiling residue is discharged fromthe process via
line 22. In addition, at |east one further paralle
heat exchanger 12a (shown as g, 10 broken line) is
installed in the mninmm punped circul ati on. The heat
exchangers are preferably operated alternately and can
be renoved separately for cl &laimgy purposes w t hout
the saturation process being interrupted. 15 For safe
operation of the vinyl acetate reaction, sufficient
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al ter nat ely. 3. The nethod according to claim1 or 2,
wherein the mnimum punped circulation is at | east
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m ni mum amount of recovered acetic acid introduced.

4. The method according to any one of claims 1 to 3, wherein the minimum

pumped circulation is introduced in the upper part of the countercurrent

stripping section.

5. The method according to claim-4, wherein the minimum pumped
circulation is introduced at the top of the countercurrent stripping
section.

6. The method according to any one of claims 1 to 5, wherein the minimum
pumped circulation is combined with the total amount or part of the
recovered acetic acid before it is introduced into the column.

7. The method according to any one of claims 1 to 6, wherein



punped circulation is introduced in the upper part of
the countercurrent stripping section. 5. The nethod
according to claim4, wherein the m ni num punped
circulation is introduced at the top of the
countercurrent stripping section. 6. The nethod
according to any one of clainmg3zl to 5, wherein the

m ni nrum punped circulation is conbined with the total
anount or part of the recovered acetic acid before it
IS introduced into the colum. 7. The nethod according
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stri ppi ngpttradcolupnief erably at | east two stripping
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11.  The method according to any one of claims 1 to 10, wherein acetic
acid in the form of fresh acetic acid, recovered acetic acid and
minimum pumped circulation is fed in in an amount per unit weight of
the ethylene-containing gas introduced such that the ethylene-
containing gas mixture discharged from the column has an acetic
acid content of from 10 to 30% by weight at its saturation point.



