SPECIFICATION

Title of Invention: Method for Producing Vinyl Acetate

Technical Field
[0001]

The present invention relates to a method for producing vinyl acetate.
Particularly, the present invention relates to a method for producing vinyl
acetate, the method including at least: a step (1) of reacting ethylene, acetic
acid and oxygen to obtain a crude product containing vinyl acetate; a step (2) of
separating the crude product into a liquid composition containing vinyl acetate,
acetic acid and water, and a gaseous composition containing ethylene and vinyl
acetate; and a step (3) of introducing at least a part of the gaseous composition
into a gas washing column, and washing the gaseous composition with acetic

acid and water to remove vinyl acetate from the gaseous composition.

Background Art
[0002]

Vinyl acetate is a useful compound used for such as a raw material of
polyvinyl acetate. As an industrial method for producing the same, the Wacker
process is widely adopted, and vinyl acetate is produced using ethylene, acetic
acid and oxygen as raw materials.

[0003]
Patent Literature 1 discloses an example of a specific production method

by the Wacker process, and describes a method for producing vinyl acetate in a



continuous gas phase process using a heterogeneous catalyst by reacting
ethylene with acetic acid and oxygen in a reactor, and

a) separating the product gas stream comprising essentially ethylene,
vinyl acetate, acetic acid, water, carbon dioxide and further inert gases, and

b) recycling an ethylene- and CO2-containing cycle gas stream into the
reactor, by

¢) compressing the cycle gas stream in a cycle gas compressor before
recycling into the reactor, and

d) branching off a substream of the cycle gas on the suction side or the
pressure side of the cycle gas compressor and feeding it to a CO2 scrubbing,
and

e) prior to the CO2z scrubbing, washing it in a water scrubber, wherein

f) the substream, after the COz2 scrubbing, is supplied to the cycle gas via
a jet compressor, together with ethylene as a jet gas, on the pressure side of
the cycle gas compressor and downstream of the withdrawal of the substream
to the CO2 scrubbing, and/or

g) a bottom product from the water scrubber is fed directly to the
preliminary dewatering column.

[0004]

By subjecting the substream of the cycle gas to CO:2 scrubbing, CO:2 by-
produced in the vinyl acetate synthesis reaction is prevented from accumulating
in the cycle gas. Then, the gas before being subjected to the COz2 scrubbing is
previously passed through the water scrubber and washed with water and
acetic acid to remove vinyl acetate in the gas. When the gas is washed in this

way, a bottom product containing water, acetic acid and vinyl acetate is



generated at the bottom of the water scrubber. The bottom product is distilled
together with the reaction crude product containing vinyl acetate to obtain vinyl

acetate from which water and acetic acid have been separated.

Citation List
Patent Literature
[0005]

Patent Literature 1: JP 2012-524757 A

Summary of Invention
Technical Problem
[0006]

When vinyl acetate is produced by the method described in Patent
Literature 1, thermal energy such as steam is required to separate acetic acid,
water and vinyl acetate by distillation. In particular, since energy required to
evaporate a large amount of water is large, measures for reducing the energy
have been demanded.

[0007]

The present invention has been devised to solve this problem, and an
object of the present invention is to reduce energy required for separating vinyl
acetate, water and acetic acid by distillation in a method for producing vinyl

acetate.

Solution to Problem

[0008]



The above problem is solved by the following inventions.

[1]1 A method for producing vinyl acetate, the method comprising at least:

a step (1) of reacting ethylene, acetic acid and oxygen to obtain a crude
product containing vinyl acetate;

a step (2) of separating the crude product into a liquid composition
containing vinyl acetate, acetic acid and water, and a gaseous composition
containing ethylene and vinyl acetate; and

a step (3) of introducing at least a part of the gaseous composition into a
gas washing column, and washing the gaseous composition with acetic acid
and water to remove vinyl acetate from the gaseous composition, wherein

the gas washing column has at least an outlet (A) and an outlet (B),

a liquid composition (a) to be taken out from the outlet (A) contains acetic
acid and water, and a total content of acetic acid and water in the liquid
composition (a) is 70 mass% or more, and

a liquid composition (B) to be taken out from the outlet (B) contains vinyl
acetate and acetic acid, a total content of vinyl acetate and acetic acid in the
liquid composition (B) is 90 mass% or more and a content of water in the liquid
composition (B) is 10 mass% or less.

[2] The production method according to [1], wherein the outlet (A) is
positioned above the outlet (B).

[3] The production method according to [1] or [2], wherein the gas washing
column has an acetic acid inlet and a water inlet, and the outlet (A) is positioned
above the acetic acid inlet and below the water inlet.

[4] The production method according to any one of [1] to [3], further

comprising a step (4) of introducing the liquid composition (a) into an extraction



column, extracting acetic acid with vinyl acetate, and separating a liquid
composition containing vinyl acetate and acetic acid and a liquid composition
containing water.

[5] The production method according to [4], wherein in the extraction
column, the liquid composition (a) and vinyl acetate are brought into
countercurrent contact, and the liquid composition containing vinyl acetate and
acetic acid and the liquid composition containing water are separated.

[6] The production method according to [5], wherein the liquid composition
(a) is introduced from an upper part of the extraction column, vinyl acetate is
introduced from a lower part of the extraction column, the liquid composition (a)
and the vinyl acetate are brought into countercurrent contact, the liquid
composition containing vinyl acetate and acetic acid is taken out from an upper
part of the extraction column, and the liquid composition containing water is
taken out from a lower part of the extraction column.

[7] The production method according to any one of [1] to [6], further
comprising a step (5) of introducing the liquid composition separated in the step
(2) into a distillation column and distilling the liquid composition.

[8] The production method according to [7], further comprising a step of
introducing the liquid composition (B) into the distillation column.

[9] The production method according to [7] or [8], further comprising a step
of introducing the liquid composition containing vinyl acetate and acetic acid
separated in the step (4) into the distillation column.

[10] The production method according to any one of [7] to [9], wherein
vinyl acetate, acetic acid, and water are separated in the distillation column.

[11] The production method according to [10], wherein vinyl acetate



obtained in the step (5) is used in the step (4) after being optionally purified.

[12] The production method according to any one of [1] to [11], wherein

in the step (3), the gaseous composition is washed with acetic acid and
water to separate the gaseous composition into a gaseous composition
containing ethylene and carbon dioxide and a liquid composition containing
vinyl acetate,

the production method further comprises a step (6) of introducing the
gaseous composition containing ethylene and carbon dioxide into a carbon
dioxide removal system to separate the gaseous composition into ethylene and
carbon dioxide, and

the ethylene separated in the step (6) is used in the step (1).

Advantageous Effects of Invention
[0009]

According to the production method of the present invention, it is possible
to reduce energy required for separating vinyl acetate, water and acetic acid by
distillation, and it is possible to provide an industrial method for producing vinyl

acetate with a small amount of energy used.

Brief Description of Drawings
[0010]

FIG. 1 is a schematic view of a vinyl acetate production apparatus used in
Example 1.

FIG. 2 is a schematic view of a vinyl acetate production apparatus used in

Comparative Example 1.



Description of Embodiments
[0011]

The present invention relates to a method for producing vinyl acetate.
The present invention is a method for producing vinyl acetate, the method
comprising at least:

a step (1) of reacting ethylene, acetic acid and oxygen to obtain a crude
product containing vinyl acetate;

a step (2) of separating the crude product into a liquid composition
containing vinyl acetate, acetic acid and water, and a gaseous composition
containing ethylene and vinyl acetate; and

a step (3) of introducing at least a part of the gaseous composition into a
gas washing column, and washing the gaseous composition with acetic acid
and water to remove vinyl acetate from the gaseous composition, wherein

the gas washing column has at least an outlet (A) and an outlet (B),

a liquid composition (a) to be taken out from the outlet (A) contains acetic
acid and water, and a total content of acetic acid and water in the liquid
composition (a) is 70% or more, and

a liquid composition (B) to be taken out from the outlet (B) contains vinyl
acetate and acetic acid and a total content of vinyl acetate and acetic acid in the
liquid composition (B) is 90 mass% or more.

[0012]

In the production method of the present invention, vinyl acetate is

produced by the Wacker process. Thereby, vinyl acetate is synthesized in

accordance with the following formula () using ethylene, acetic acid and oxygen



as raw materials.

C2H4 + CH3COOH + 1/202 — CH2CHOCOCHS3 + H20 (1)
[0013]

The step (1) is a step of reacting ethylene, acetic acid and oxygen to
obtain a crude product containing vinyl acetate. In a reactor, a vinyl acetate
synthesis reaction represented by the above formula (I) proceeds by a gas
phase process using a heterogeneous catalyst. While ethylene, acetic acid
and oxygen are brought under a pressure of 0.1 to 3 MPa at a temperature of
130 to 200°C into contact with a fixed bed catalyst containing palladium or a
palladium compound and an alkali metal salt on a carrier material, vinyl acetate
and water are produced. The reaction is an exothermic reaction, and vinyl
acetate is continuously synthesized. At this time, a side reaction represented
by the following formula (Il) also proceeds, and a part of ethylene is oxidized by
oxygen to generate carbon dioxide. As a result, the crude product taken out of
the reactor contains vinyl acetate and water, which are reaction products,
ethylene, acetic acid and oxygen, which are substances unreacted, and carbon
dioxide, which is a by-product.

C2H4 + 302 — 2CO2 + 2H20 (1
[0014]

The step (2) is a step of separating the crude product obtained in the step
(1) into a liquid composition containing vinyl acetate, acetic acid and water and
a gaseous composition containing ethylene and vinyl acetate. The liquid
composition may contain a small amount of other components. In addition to
ethylene and vinyl acetate, carbon dioxide and oxygen are usually also

contained in the gaseous composition, and water, acetic acid, or the like may



further be contained in a gaseous state. The separation device for separating
the liquid composition and the gaseous composition is not particularly limited,
but it is preferable to continuously separate the liquid composition and the
gaseous composition using a vertical gas separation column. In this case, itis
preferable to feed acetic acid to the separation device, thereby dissolving vinyl
acetate and water in acetic acid, and take a liquid composition containing vinyl
acetate, acetic acid and water out of the separation device. Specifically, it is
preferable to feed acetic acid from an upper part of the vertical separation
column, and take the liquid composition out of a bottom part. It is also
preferable that the method further includes a step of introducing the liquid
composition thus separated in the step (2) into a distillation column.

[0015]

The step (3) is a step of introducing at least a part of the gaseous
composition obtained in the step (2) into a gas washing column, and washing
the gaseous composition with acetic acid and water to remove vinyl acetate
from the gaseous composition. By removing the vinyl acetate, it is possible to
prevent a decrease in the carbon dioxide removal ability in the carbon dioxide
removal system of the step (6) described later. The whole amount of the
gaseous composition obtained in the step (2) may be subjected to the step (3),
but it is sufficient that the concentration of the carbon dioxide by-produced in the
step (1) is controlled not to excessively increase, and thus only a part of the
gaseous composition may be introduced into a gas washing column and feed it
to the carbon dioxide removal system. Usually, it is sufficient to introduce 1 to
20 mass% of the gaseous composition obtained in the step (2) into the gas

washing column.
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[0016]

The gas washing column has two outlets, namely, an outlet (A) and an
outlet (B), and may further have another outlet. Liquid compositions after
being used for gas washing are taken out from both of the outlet (A) and the
outlet (B). The liquid composition (a) is taken out from the outlet (A). The
liquid composition (a) contains acetic acid and water, and the total content of
acetic acid and water in the liquid composition (a) is 70 mass% or more. The
total content of acetic acid and water is preferably 80 mass% or more, and more
preferably 90 mass% or more. The liquid composition (a) mainly contains vinyl
acetate in addition to acetic acid and water. On the other hand, the liquid
composition (B) is taken out from the outlet (B). The liquid composition ()
contains vinyl acetate and acetic acid, and the total content of vinyl acetate and
acetic acid in the liquid composition (B) is 90 mass% or more, and at this time,
the content of water is 10 mass% or less. When the content of water is 10
mass% or less, the energy required when the liquid composition (B) is subjected
to distillation can be reduced. The content of water is preferably 5 mass%, and
more preferably 2 mass% or less. On the other hand, the total content of vinyl
acetate and acetic acid is preferably 95 mass% or more, and more preferably
98 mass% or more.

[0017]

In the gas washing column to be used in the step (3), the outlet (A) is
preferably positioned above the outlet (B). This makes it possible to reduce
the water content of the liquid composition (B) taken out from the outlet (B).
Preferably, the gas washing column has an acetic acid inlet and a water inlet,

and the outlet (A) is positioned above the acetic acid inlet and below the water
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inlet. This makes it possible to remove vinyl acetate in a gas by dissolving it in
acetic acid, and also possible to remove acetic acid contained in the gas after
the removal of the vinyl acetate by dissolving it in water. As a result, the liquid
composition (a) containing acetic acid and water as main components is taken
out from the outlet (A) positioned above the acetic acid inlet and below the
water inlet. In addition, the liquid composition (8) containing vinyl acetate and
acetic acid as main components is taken out from the outlet (B) placed below
the outlet (A). The place where the gaseous composition obtained in the step
(2) is introduced into the gas washing column is preferably below the acetic acid
inlet in consideration of the efficiency of vinyl acetate dissolution. In addition,
the outlet (B) is preferably provided below the place where the gaseous
composition obtained in the step (2) is introduced into the gas washing column,
and particularly preferably provided at the bottom of the column.  On the other
hand, the position where the gas washed in the gas washing column is taken
out is preferably above the water inlet, and particularly preferably at the top of
the column. That is, in the gas washing column, a post-washing gas outlet, the
water inlet, the outlet (A), the acetic acid inlet, a pre-washing gas inlet, and the
outlet (B) are preferably arranged in this order from the top toward the bottom.
It is preferable that the method further includes a step of introducing the liquid
composition (B) thus taken out from the outlet (B) in the step (3) into the
distillation column.
[0018]

It is preferable that the method further includes a step (4) of introducing
the liquid composition (a) taken out from the outlet (A) of the gas washing

column in the step (3) into an extraction column, extracting acetic acid with vinyl
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acetate, and separating a liquid composition containing vinyl acetate and acetic
acid and a liquid composition containing water. The extraction column to be
used in the step (4) is not particularly limited as long as it is an extraction
column in which liquid-liquid extraction can be performed. The liquid
composition (a) and liquid vinyl acetate are introduced into the extraction
column, and both come into contact with each other in a liquid phase. As a
result, acetic acid is extracted with vinyl acetate from the liquid composition (a)
mainly composed of water and acetic acid, and the liquid composition
containing vinyl acetate and acetic acid and the liquid composition containing
water are separated. It is preferable that in the extraction column, the liquid
composition (a) and vinyl acetate are brought into countercurrent contact, and
the liquid composition containing vinyl acetate and acetic acid and the liquid
composition containing water are separated. Further, it is more preferable that
the liquid composition (a) is introduced from an upper part of the extraction
column, vinyl acetate is introduced from a lower part of the extraction column,
the liquid composition (a) and the vinyl acetate are brought into countercurrent
contact, the liquid composition containing vinyl acetate and acetic acid is taken
out from an upper part of the extraction column, and the liquid composition
containing water is taken out from a lower part of the extraction column. Since
the specific gravity of an aqueous phase is higher than the specific gravity of an
oil phase, this configuration is suitably employed. It is preferable that the
method further includes a step of introducing the liquid composition containing
vinyl acetate and acetic acid thus separated in the step (4) into a distillation
column. The total content of vinyl acetate and acetic acid in the liquid

composition containing vinyl acetate and acetic acid is preferably 80 mass% or
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more, more preferably 90 mass% or more, and still more preferably 95 mass%
or more. The content of water in the liquid composition containing water is
preferably 80 mass% or more, more preferably 90 mass% or more, and still
more preferably 95 mass% or more.

[0019]

It is preferable that the method further includes a step (5) of introducing
the liquid composition separated in the step (2) into the distillation column and
distilling the liquid composition. In this case, it is preferable to introduce the
liquid composition (B) taken out from the outlet (B) in the step (3) into the
distillation column, and it is also preferable to introduce the liquid composition
containing vinyl acetate and acetic acid separated in the step (4) into the
distillation column. Further, it is more preferable to subject the liquid
composition separated in the step (2), the liquid composition (), and the liquid
composition separated in the step (4) to the step (5) of distilling them together.
From a mixed liquid containing vinyl acetate, acetic acid and water, a vinyl
acetate fraction, a water fraction and an acetic acid fraction are obtained by
distillation. Each fraction may contain a small amount of other components.
According to the preferred production method of the present invention, most of
the water used for gas washing in the step (3) can be removed by the liquid-
liquid extraction operation in the step (4). Therefore, it is possible to separate
with little energy by phase separation between the aqueous phase and the oil
phase, so that the amount of water evaporated by the distillation in the step (5)
is small. As a result, the energy consumption can be reduced. When steam
is used as the heat source, the amount of the steam can be reduced. It is also

preferable that the vinyl acetate obtained in the step (5) is optionally purified
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and then used for extracting acetic acid in the step (4).
[0020]

It is preferable that in the step (3), the gaseous composition is washed
with acetic acid and water to separate the gaseous composition into a gaseous
composition containing ethylene and carbon dioxide and a liquid composition
containing vinyl acetate, and the method further includes a step (6) of
introducing the gaseous composition containing ethylene and carbon dioxide
into a carbon dioxide removal system to separate the gaseous composition into
ethylene and carbon dioxide. It is also preferable that the ethylene thus
separated in the step (6) is introduced into the reactor of the step (1) and used
in a reaction of vinyl acetate synthesis. When a part of the gaseous
composition let out of the separation device of step (2) is subjected to step (3)
and subsequent step (6), it is preferable that the ethylene separated in the step
(6) is merged with the rest of the gaseous composition let out of the separation
device of the step (2), further ethylene, acetic acid and oxygen are added, and
then the resultant mixture is introduced into the reactor of the step (1) and used
in the reaction of vinyl acetate synthesis. By recycling a gaseous composition
containing unreacted raw materials as described above, vinyl acetate can be

efficiently produced without waste.

Examples
[0021]
[Example 1]
Vinyl acetate was produced with an apparatus shown in FIG. 1. A

circulated gas containing ethylene was introduced into an acetic acid evaporator
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1 from a conduit 11, and acetic acid vaporized in the acetic acid evaporator 1
was mixed with the circulated gas and let out of a conduit 12. Oxygen was fed
to the circulated gas in the conduit 12 and then introduced into a reactor 2. In
the reactor 2, a vinyl acetate synthesis reaction was proceeded, and then a
crude product was taken out into a conduit 13. The crude product contained
vinyl acetate and water generated through the reaction in the reactor 2,
ethylene, acetic acid and oxygen, which were substances unreacted, and
carbon dioxide, which was a by-product.

[0022]

The crude product was introduced into a gas separation column 3 from
the conduit 13, and liquid acetic acid was introduced from the upper part of the
column and brought into contact with gas. Thus, a liquid composition
containing vinyl acetate, acetic acid and water and a gaseous composition
containing ethylene, oxygen, carbon dioxide, vinyl acetate, acetic acid and
water were separated. The resulting liquid composition was introduced into a
distillation column 4 via a conduit 14. In addition, the gaseous composition
was introduced into a compressor 5 via a conduit 15, and the gaseous
composition compressed by the compressor 5 was let out into a conduit 16.
About 95 mass% and the remaining about 5 mass% of the gaseous
composition were fed to the conduit 11 and a conduit 17, respectively, via the
conduit 16.

[0023]

About 5 mass% of the gaseous composition was introduced into a lower

part of a gas washing column 6 from the conduit 17. In the gas washing

column 6, water was fed through an inlet, and acetic acid was fed through an
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inlet provided below that inlet. A liquid composition (a) containing acetic acid
and water was taken out into a conduit 20 through an outlet (A) positioned
between the water inlet and the acetic acid inlet. In addition, a liquid
composition (B) containing vinyl acetate and acetic acid was taken out into a
conduit 21 through an outlet (B) positioned in a lower part of the gas washing
column 6. Further, a gaseous composition containing ethylene, carbon dioxide
and oxygen was taken out into a conduit 18 from an upper part of the gas
washing column 6. The total content of acetic acid and water in the liquid
composition (a) was about 100 mass%, and the total content of vinyl acetate
and acetic acid in the liquid composition (8) was about 99 mass% and the
content of water was about 1 mass%. The gas washing column 6 had an
outlet for the gaseous composition, the water inlet, the outlet (A), the acetic acid
inlet, an inlet for the gaseous composition, and the outlet (B) in this order from
the top.

[0024]

The gaseous composition taken out of the gas washing column 6 was
introduced into a CO2 removal system 7 via the conduit 18, the carbon dioxide
was removed and then introduced into the conduit 11, and further ethylene was
introduced into the conduit 11 and then returned to the acetic acid evaporator 1.
That is, most of the gaseous composition is circulated from the acetic acid
evaporator 1 through the conduits 12, 13, 15, 16, 11 to the acetic acid
evaporator 1. The remainder of the gaseous composition is circulated through
the conduits 17, 18, 19, 11 and is returned to the acetic acid evaporator 1 with
carbon dioxide removed. As a result, it is possible to prevent carbon dioxide

as a by-product from being accumulated in the circulated gas and allowing an
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increase of the concentration thereof.
[0025]

The liquid composition (B) taken out from the gas washing column 6 was
introduced into the distillation column 4 via the conduit 21. In addition, the
liquid composition (a) taken out from the gas washing column 6 was introduced
into an upper part of an acetic acid extraction column 8 via the conduit 20. The
acetic acid extraction column 8 was a column-type liquid-liquid extraction
apparatus, and had an outlet for a liquid composition containing vinyl acetate
and acetic acid, an inlet for the liquid composition (a), an inlet for vinyl acetate,
and an outlet for a liquid composition containing water in this order from the top.
[0026]

The liquid composition (a) containing acetic acid and water was fed
through the conduit 20 to an upper part of the acetic acid extraction column 8,
and vinyl acetate (liquid) was fed through a conduit 23 to a lower part of the
acetic acid extraction column 8. The vinyl acetate is one obtained from the
distillation column 4. The density of the liquid composition (a) was higher than
the density of vinyl acetate, so that the liquid composition (a) descended, the
vinyl acetate ascended, and the liquid composition (a) and the vinyl acetate
came into countercurrent contact with each other in the acetic acid extraction
column 8. Since acetic acid was more soluble in vinyl acetate than in water,
acetic acid was dissolved in the ascending vinyl acetate. As a result, a liquid
composition containing vinyl acetate and acetic acid was taken out from the
upper part of the acetic acid extraction column 8 and fed to the distillation
column 4 via a conduit 24. In addition, a liquid composition containing water

was taken out from the lower part of the acetic acid extraction column 8. The
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total content of vinyl acetate and acetic acid in the liquid composition containing
vinyl acetate and acetic acid was about 99 mass%, and the content of water in
the liquid composition containing water was about 97 mass%.

[0027]

A liquid composition containing vinyl acetate, acetic acid and water was
introduced into the distillation column 4 via the conduits 14, 21, and 24, and the
vinyl acetate, the acetic acid and the water were separated from each other by
distillation. The vinyl acetate obtained by the distillation was taken out through
the conduit 22, and a part thereof was fed to the acetic acid extraction column 8
via the conduit 23. During continuous operation, the amount of steam required
in the distillation column 4 was 16.2 ton/h.

[0028]
[Comparative Example 1]

Vinyl acetate was produced with an apparatus shown in FIG. 2. Vinyl
acetate was continuously produced using an apparatus having the same design
as in Example 1 except that the acetic acid extraction column 8 was not
provided. Since the acetic acid extraction column 8 was not provided, the
conduit 20 connecting the gas washing column 6 and the acetic acid extraction
column 8, the conduit 24 connecting the acetic acid extraction column 8 and the
distillation column 4, and the conduit 23 connecting the conduit 22 and the
acetic acid extraction column 8 were not provided.

[0029]

In the gas washing column 6, as in Example 1, water and acetic acid were

fed through the respective inlets, and a gaseous composition was introduced

into the CO2 removal system 7 via the conduit 18. On the other hand, the
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whole amount of a liquid composition obtained in the gas washing column 6
was taken out into the conduit 21 through an outlet positioned in the lower part
of the gas washing column 6. The liquid composition contained vinyl acetate,
acetic acid and water, the total content of vinyl acetate and acetic acid was
about 85 mass%, and the content of water was about 15 mass%. The gas
washing column 6 had an outlet for the gaseous composition, a water inlet, an
acetic acid inlet, an inlet for the gaseous composition, and an outlet for the
liquid composition in this order from the top. The feed amounts of water and
acetic acid were the same as those in Example 1.

[0030]

The liquid composition was introduced into the distillation column 4
through the outlet of gas washing column 6 via the conduit 21. In addition, a
liquid composition was introduced into the distillation column 4 from the gas
separation column 3 via the conduit 14. Distillation was performed in the
distillation column 4 to separate vinyl acetate, acetic acid and water. During
continuous operation, the amount of steam required in the distillation column 4
was 18.0 ton/h. Since the amount of water to be separated in the distillation

column 4 was large, more steam was needed than in Example 1.

Reference Signs List

[0031]
1 acetic acid evaporator
2 reactor
3 gas separation column

4 distillation column
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compressor
gas washing column
CO2 removal system

acetic acid extraction column

11 to24 conduit
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CLAIMS

[Claim 1] A method for producing vinyl acetate, the method comprising at
least:

a step (1) of reacting ethylene, acetic acid and oxygen to obtain a crude
product containing vinyl acetate;

a step (2) of separating the crude product into a liquid composition
containing vinyl acetate, acetic acid and water, and a gaseous composition
containing ethylene and vinyl acetate; and

a step (3) of introducing at least a part of the gaseous composition into a
gas washing column, and washing the gaseous composition with acetic acid
and water to remove vinyl acetate from the gaseous composition, wherein

the gas washing column has at least an outlet (A) and an outlet (B),

a liquid composition (a) to be taken out from the outlet (A) contains acetic
acid and water, and a total content of acetic acid and water in the liquid
composition (a) is 70 mass% or more, and

a liquid composition (B) to be taken out from the outlet (B) contains vinyl
acetate and acetic acid, a total content of vinyl acetate and acetic acid in the
liquid composition (B) is 90 mass% or more and a content of water in the liquid
composition (B) is 10 mass% or less.

[Claim 2] The production method according to claim 1, wherein the outlet (A)
is positioned above the outlet (B).

[Claim 3] The production method according to claim 1 or 2, wherein the gas
washing column has an acetic acid inlet and a water inlet, and the outlet (A) is

positioned above the acetic acid inlet and below the water inlet.
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[Claim 4] The production method according to claim 1 or 2, further comprising
a step (4) of introducing the liquid composition (a) into an extraction column,
extracting acetic acid with vinyl acetate, and separating a liquid composition
containing vinyl acetate and acetic acid and a liquid composition containing
water.

[Claim 5] The production method according to claim 4, wherein in the
extraction column, the liquid composition (a) and vinyl acetate are brought into
countercurrent contact, and the liquid composition containing vinyl acetate and
acetic acid and the liquid composition containing water are separated.

[Claim 6] The production method according to claim 5, wherein the liquid
composition (a) is introduced from an upper part of the extraction column, vinyl
acetate is introduced from a lower part of the extraction column, the liquid
composition (a) and the vinyl acetate are brought into countercurrent contact,
the liquid composition containing vinyl acetate and acetic acid is taken out from
an upper part of the extraction column, and the liquid composition containing
water is taken out from a lower part of the extraction column.

[Claim 7] The production method according to claim 1 or 2, further comprising
a step (5) of introducing the liquid composition separated in the step (2) into a
distillation column and distilling the liquid composition.

[Claim 8] The production method according to claim 7, further comprising a
step of introducing the liquid composition (B) into the distillation column.

[Claim 9] The production method according to claim 7, further comprising a
step of introducing the liquid composition containing vinyl acetate and acetic
acid separated in the step (4) into the distillation column.

[Claim 10] The production method according to claim 7, wherein vinyl acetate,
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acetic acid, and water are separated in the distillation column.
[Claim 11] The production method according to claim 10, wherein vinyl acetate
obtained in the step (5) is used in the step (4) after being optionally purified.
[Claim 12] The production method according to claim 1 or 2, wherein

in the step (3), the gaseous composition is washed with acetic acid and
water to separate the gaseous composition into a gaseous composition
containing ethylene and carbon dioxide and a liquid composition containing
vinyl acetate,

the production method further comprises a step (6) of introducing the
gaseous composition containing ethylene and carbon dioxide into a carbon
dioxide removal system to separate the gaseous composition into ethylene and
carbon dioxide, and

the ethylene separated in the step (6) is used in the step (1).



