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(57) Claim

1. A process for purifying methanol which comprises 
introducing crude synthetic methanol obtained by catalytic 
reaction of either carbon monoxide or carbon dioxide and 
hydrogen into a rectifying column either as such or after 
it is first introduced into a topping column and distilled 
with or without the addition of water to remove low-boiling 
components from the top of the topping column, and 
distilling it in the rectifying column to withdraw purified 
methanol from the top of the column and mainly water from 
the bottom of the column wherein

(A) an auxiliary distillation column is provided 
side by side with the rectifying column,

(a) a vapor-phase portion on a plate at the 
top of the auxiliary distillation column is 
connected to a vapor-phase portion on a plate 
slightly above a material feed plate of the 
rectifying column by means of an upper 
vapor-phase connecting tube,
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(b) a liquid-phase portion on a plate at the 
top of the auxiliary distillation column is 
connected to a liquid-phase portion on said 
plate slightly above the material feed plate of 
rectifying column by means of an upper 
liquid-phase connecting tube via a pump,
(c) a liquid-phase portion on a plate at the 
bottom of the auxiliary distillation column is 
connected to a liquid-phase portion on a plate 
located between said bottom plate and material 
feed plate of the rectifying column directly or 
via a pump by means of a lower liquid phase 
connect­

ing tube A, and
(d) a liquid-phase portion on a plate 
near the bottom of the auxiliary 
distillation column is connected to a 
liquid-phase portion on a plate 
located between the bottom plate and 
the material feed plate of the recti­
fying column via a pump by means of a 
lower liquid-phase connecting tube B,

(B) a reboiler is provided at the bottom portion 
of the auxiliary distillation column and by heating the 
reboiler, the bottom components of the auxiliary distil­
lation column are evaporated,

(C) the vapor components are conducted from the 
top of the auxiliary distillation column to the rectify­
ing column by the upper vapor phase connecting tube,

(D) the liquid components are forcibly conducted 

from the rectifying column to the top of the auxiliary 
distillation column via a pump by means of the upper 

liquid-phased connecting tube,
(E) the liquid components are conducted from 

the bottom of the auxiliary distillation column to the 
lower portion of the rectifying column directly or via a 
pump by means of the lower liquid-phase connecting tube 

A,
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(F) the liquid components are forcibly con­
ducted from the lower portion of the rectifying column to 
the bottom of the auxiliary distillation column via a 
pump by means of the lower liquid-phase connecting tube
B,

(G) thereby the distillation is carried out 
while circulating the vapor components and the liquid 
components between the rectifying column and the aux­
iliary distillation column, and

(H) purified methanol is withdrawn from the top 
of the rectifying column, and a side stream rich in 
ethanol is withdrawn from the liquid-phase portion of a 
plate located in the middle part of the auxiliary 
distillation column.
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This invention relates to a process for purify­
ing methanol, and more specifically, to a process for 
producing a novel and improved purification process for 
obtaining highly pure methanol containing very small

5 amounts of impurities such as ethanol from crude syn­
thetic methanol prepared by the catalytic reaction of 
carbon oxide and hydrogen.

Crude methanol synthesized by reacting carbon 
oxide with hydrogen in the presence of a catalyst under

10 pressure usually contains many impurities such as water, 
higher alcohols (ethanol, butanol, etc.), paraffins, 
ketones, ethers, and esters. A general method of remov­
ing these impurities from the crude methanol comprises 
introducing the crude methanol into a topping column,

15 distilling it, optionally after the addition of water, to 
remove low-boiling impurities such as ketones, ethers and 
paraffins as an overhead fraction, introducing the water- 
containing methanol into a rectifying column, and further 
distilling it to separate purified methanol from the top

20 of the column and water from the bottom of the column. 
However, when methanol is purified by this method, higher 
alcohols such as ethanol build up in the middle of the 
rectifying column. It was proposed to reduce the amount 
of ethanol by withdrawing a liquid phase or a gaseous

25 phase as a side stream from the middle of the rectifying 
column (U. S. Patent 3,406,100, and Japanese Patent 
Publication No. 2046/1967). In recent years, the require­
ment in regard to the ethanol content of purified methanol 
has become increasingly rigorous, and for example, in

30 certain applications, methanol having an ethanol content
of less than 10 ppm is required. This rigorous require­
ment cannot be met by the above-cited methods previously
proposed.

i

As a general means of saving energy in a distil-

■'v

i



'ίί

{
I
ί

5

ϊι

10

β Ο βa ο β β β ο
ο β β & ΰ 9 0a a (t

aο ο φ ο « a a 9
o

¢¢25 ¢8 
Ο 9

« 8®C β «β β β β

15

; ,. 20< < ί ?.
. -S'

s~

25
« Ut « ε ε ♦ t ε

funitε -t

30

35

- 2 -
lation process, it is known to introduce a liquid feed to 
be introduced into a rectifying column into an auxiliary 
distillation column having a lesser number of plates, and 
to provide tubes at the top and bottom of the distillation 
column which lead to the rectifying column [M. Hirata et 
al., "Energy-Saving Distillation Technique", Chemical 
Engineering, vol. 41, No. 9, pages 454-477 (1977)]. This 
distillation process is known as the Petlyuk-type distil­
lation method. When this method is applied to the distil­
lation of crude methanol, the distribution of the vapor 
to the auxiliary distillation column from the rectifying 
column is small, and the distillation is difficult to 
carry out satisfactorily.

It is an object of this invention to provide an 
improved process for rectifying methanol, which eliminates 
the defects of the Petlyuk-type distillation process as 
applied to the purification of crude methanol, and which 
can effect more efficient removal of ethanol from methanol 
in a rectifying column while achieving energy saving, and 
which is easy to operate.

According to this invention, there is provided 
a process for purifying methanol which comprises introduc­
ing crude synthetic methanol obtained by catalytic re­
action of carbon oxide and hydrogen into a rectifying 
column either as such or after it is first introduced 
into a topping column and distilled with or without the 
addition of water to remove low-boiling components from 
the top of the initial distillation column, and distill­
ing it in the rectifying column to withdraw purified 
methanol from the top of the column and mainly water from 
the bottom of the column; wherein

(A) an auxiliary distillation column is provided 
side by side with the rectifying column,

(a) a vapor-phase portion on a plate 
at the top of the auxiliary distil­
lation column is connected to a

L
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vapor-phase portion on a plate slight­
ly above a material feed plate of the 
rectifying column by means of an 
upper vapor-phase connecting tube,
(b) a liquid-phase portion on a plate 
at the top of the auxiliary distil­
lation column is connected to a 
liquid-phase portion on said plate 
slightly above the material feed 
plate of the rectifying column by 
means of an upper liquid-phase con­
necting tube via a pump,
(c) a liquid-phase portion on a plate 
at the bottom of the auxiliary distil­
lation column is connected to a 
liquid-phase portion on a plate 
located between said bottom plate and 
a material feed plate of the rectify­
ing column directly or via a pump by 
means of a lower liquid-phase connect­
ing tube A, and
(d) a liquid-phase portion on a plate 
near the bottom of the auxiliary 
distillation column is connected to a 
liquid-phase portion on a plate 
located between the bottom plate and 
the material feed plate of the rectify­
ing column via a pump by means of a 
lower liquid-phase connecting tube B,

(B) a reboiler is provided at the bottom portion
of the auxiliary distillation column and by heating the ι.
reboiler, the bottom components of the auxiliary distil- p
lation column are evaporated,

(C) the vapor components are conducted from the J
top of the auxiliary distillation column to the rectify-
ing column by the upper vapor phase connecting tube, ;

r\
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(D) the liquid components are forcibly conducted 

from the rectifying column to the top of the auxiliary 
distillation column via a pump by means of the upper 
liquid-phased connecting tube,

(E) the liquid components are conducted from 
the bottom of the auxiliary distillation column to the 
lower portion of the rectifying column directly or via a 
pump by means of the lower liquid-phase connecting tube
A,

(F) the liquid components are forcibly con­
ducted from the lower portion of the rectifying column to 
the bottom of the auxiliary distillation column via a 
pump by means of the lower liquid-phase connecting tube
B,

(G) thereby the distillation is carried out 
while circulating the vapor components and the liquid 
components between the rectifying column and the aux­
iliary distillation column, and

(H) purified methanol is withdrawn from the top 
of the rectifying column, and a side stream rich in 
ethanol is withdrawn from the liquid-phase portion of a 
plate located in the middle part of the auxiliary distil­
lation column.

One characteristic feature of the process for 
purifying crude methanol in accordance with this in­
vention is that the auxiliary distillation column is 
provided side by side with the rectifying column, and the 
distillation is carried out while circulating the vapor 
and liquid components between the rectifying column and 
the auxiliary distillation column.

The auxiliary distillation column disposed side 
by side with the rectifying column in this invention 
needs not to be of any particular structure, and may be 
an ordinary distillation column such as a tray column or 
a packed column. The size of the auxiliary distillation 
column depends upon the size of the rectifying column

35
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used, and generally it has a smaller diameter and less 
distillation plates than the rectifying column. Specifi­
cally, the number of plates of the auxiliary distillation 
column may generally be from 1/5 to 4/5, preferably from 
1/3 to 2/3, of the number of plates of the rectifying 
column, and distillation columns having a theoretical 
plate number of about 10 to about 40, preferably about 17 
to about 33 can be advantageously used.

On the other hand, the rectifying column may be 
any of those which are normally used in the purification 
of crude methanol, i.e. tray column such as bubble caps 
and sieve trays, or packed columns.

According to the process of this invention, a 
vapor-phase portion on a plate at the top of the aux­
iliary distillation column is connected to a vapor-phase 
portion on a plate slightly above a material feed plate 
of the rectifying column by an upper vapor-phase connect­
ing tube. The term "plate slightly above the material 
feed plate", as used herein, means a plate positioned 
within the range from the first to about the 20th plate 
above the material feed plate of the rectifying column. 
Generally, the starting material is frequently fed to a 
plate located at a position within the range of from 
12/20 to 17/20 of the number of plates of the rectifying 
column counted from its top. For example, if the material 
is fed to a position 17/20 of the number of plate counted 
from the top of the column, the upper vapor-phase connect­
ing tube can be connected to the vapor-phase portion on a 
plate located at a position, for example, within the 
range of from 9/20 to 17/20, preferably from 13/20 to 
16/20, of the number of plates of the rectifying column 
counted from its top.

The number of plates of the rectifying column 
and the auxiliary distillation column is the number of 
theoretical plates unless otherwise stated.

The liquid-phase portion on a plate at the top

I
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of the auxiliary, distillation column is connected to ;:ne 
liquid-phase portion on the aforesaid plate slightly 
above the rectifying column, namely that plate of the 
rectifying column to which the aforesaid upper vapor- 
phase connecting tube is connected. The pump operates so 
as to conduct the liquid-phase components of the above 
plate of the rectifying column to the auxiliary distil­
lation column. At this time, the amount of the liquid- 
phase components flowing from the rectifying column to 
the auxiliary distillation column is suitably adjusted 
generally to 0.3 to 0.6 times, preferably 0.4 to 0.5 
times, the amount of the liquid-phase descending through 
the rectifying column. The term "amount of the liquid- 
phase descending through the rectifying column", as used 
herein, means the amount of the liquid phase which de­
scends from the top of the rectifying column to that 
plate to which the upper liquid-phase connecting tube is 
connected.

On the other hand, the liquid-phase portion on 
a plate at the bottom of the auxiliary distillation 
column is connected to the liquid-phase portion on any 
plate positioned between the material feed plate and the 
bottom plate of the rectifying column by a first lower 
liquid-phase connecting tube A either forcibly via a pump 
or directly without the intermediary of a pump, and the 
liquid components are circulated from the liquid-phase 
portion of the bottom of the auxiliary distillation 
column is circulated to the rectifying column. The 
connecting site of the lower liquid-phase connecting tube 
A to the rectifying column is not strictly restricted if 
it is between the material feed plate and the bottom 
plate. Generally, it is conveniently connected to the 
liquid-phase portion of a plate located within the range 
of from 1/40 to 3/20, preferably from 1/40 to 1/10, of 
the number of plates of the rectifying column counted 
from its bottom.

i
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The amount of the bottom liquid-phase components 

of the auxiliry distillation column circulated to the 
rectifying column from the bottom of the auxiliary dis­
tillation column may usually be 1/2 to 2 times the amount

5 of the liquid phase fed from the rectifying column to the 
auxiliary distillation column via the upper liquid-phase 
connecting tube.

A liquid-phase portion on a plate near the 
bottom of the auxiliary distillation column is connected

10 to a liquid-phase portion on a plate positioned between 
the material feed plate and the bottom plate of the 
rectifying column via a pump by means of a second lower 
liquid-phase connecting tube B, and the liquid-phase 
components of the aforesaid plate of the rectifying

15 column are circulated to a site near the bottom of the 
auxiliary distillation column. The term "plate near the 
bottom of the auxiliary distillation column" denotes that 
plate which is at the bottom of the auxiliary distillation 
column or up to about 5 plates above the bottom.

20 That site of the rectifying column to which the
second lower liquid-phase connecting tube B is connected 
is not strictly restricted if it is between the material 
feed plate and the bottom plate. Generally, it is desir­
ably connected to the liquid-phase portion on a plate

25 positioned within the range of from 1/40 to 3/20, prefer­
ably from 1/40 to 1/10, of the number of plates of the 
rectifying column, especially desirably to the same plate 
as that to which the lower liquid-phase connecting tube A 
is connected or any plate up to about 5 plates above it.

30 When a reboiler provided at the bottom of the
auxiliary distillation column is heated, the bottom 
components of the auxiliary distillation column are 
evaporated to effect distillation. The operating con­
ditions for the auxiliary distillation column vary depend-

35 ing upon the kinds and amounts of impurities in the
starting material fed to the rectifying column, the
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operating conditions' for the rectifying column,, etc. 
Generally, the auxiliary distillation column is operated 
at a pressure equal to, or slightly higher than, the 
pressure at which the rectifying column is operated.

On the other hand, the rectifying column may be 
operated as in the conventional rectification of crude 
synthetic methanol. Generally, the rectifying column is 
operated under atmospheric pressure or a slightly elevated 
pressure at a reflux ratio of from 0.8 to 3, preferably 
from 1 to 2.

Vapor-phase and liquid-phase components are 
forcibly circulated between the rectifying column and the 
auxiliary distillation column disposed side by side when 
reboilers provided at the bottom portions of these columns 
are heated and the pumps provided at the upper liquid- 
phase connecting tube and the lower liquid-phase connect­
ing tube B are set in operation. Consequently, the 
vapor-phase components can be surely distributed from the 
rectifying column to the auxiliary distillation column. 
Specifically, according to the process of this invention, 
the intermediate portion of the rectifying column except­
ing the vicinity of the top and the bottom assumes a 
double structure, and distillation is carried out with 
heat exchange between the liquid and vapor phases.
During this time, ethanol in the crude methanol is con­
centrated near the middle of the auxiliary distillation 
column. By withdrawing ethanol as a side stream out of 
the auxiliary distillation column, ethanol can be sepa­
rated and removed efficiently from the crude methanol, 
and highly purified methanol can be recovered from the 
top of the rectifying column.

Crude synthetic methanol which can be purified 
by the process of this invention is obtained by cataly­
tically reacting carbon oxide (carbon monoxide or carbon 
dioxide) with hydrogen. This catalytic reaction can be 
carried out by a methods known per se, for example the

f
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method described in U. S. Patent 3,971,735. Examples of 
the catalyst used in this reaction include a copper-zinc 
type catalyst, a copper-zinc-aluminum type catalyst, a 
copper-zinc-boron type catalyst, a copper-zinc-aluminum- 
boron type catalyst, a copper-zinc-chromium type catalyst, 
a copper-zinc-silica type catalyst and a copper-zinc- 
phosphate catalyst. The reaction temperature is generally 
160 to 300°C, preferably 200 to 280°C, and the reaction 
pressure is generally 40 to 150 atmosphere, preferably 60 
to 110 atmospheres. Under these conditions, the reactor 
can be operated by passing carbon oxide and hydrogen 
usually in a mole ratio of from 1:2 to 1:3 through a 
catalyst bed at a space velocity of 4,000 to 40,000 
hr-1, preferably 6,000 to 20,000 hr-1.

Crude methanol obtained by the above catalytic 
reaction can be directly fed as a starting material into 
the rectifying column. Alternatively, it may be first 
conducted to a topping column and distilled with or 
without water and after distilling off low-boiling com­
ponents from the top of the column, the residue may then 
be fed to the rectifying column.

Pre-distillation of crude synthetic methanol in 
the topping column may be carried out under atmospheric 
pressure or a slightly elevated pressure utilizing a heat 
source of a relatively low level of temperature of about 
90°C.

According to the process of this ivnention 
described above, highly pure methanol is obtained from 
the top of the rectifying column, and mainly water is 
withdrawn from the bottom of the column.

According to the process of this invention, the 
energy efficiency of distillation is excellent, and 
energy saving can be achieved. Furthermore, ethanol 
difficult to remove heretofore can be efficiently removed, 
and highly pure methanol having a very small ethanol 
content can be obtained continuously and stably. The
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process, therefore, is very advantageous industrially.

The following examples illustrate the present 
invention further.

The accompanying drawing shows a flow diagram 
of a distillation system used in practicing the process 
of this invention.

EXAMPLE 1
Crude methanol obtained by reacting carbon 

monoxide with hydrogen at 280°C and 100 atmospheres in 
the presence of a copper-zinc type catalyst was distilled 
under atmospheric pressure in a topping column to remove 
dissolved gases and low-boiling impurities. Then, crude 
methanol was fed to a middle plate (58th plate from the 
top) of a rectifying column 1 from a material feed tube 2 
at a rate of 25.15 tons/hour. Side by side with the 
rectifying column, an auxiliary distillation column 3 
having 30 plates was provided, and a vapor-phase portion 
on a top plate of the auxiliary distillation column was 
connected to a vapor-phase portion on the 53rd plate of 
the rectifying column from the top by a tube 4. The 
vapor was recycled to the rectifying column at a rate of 
18.41 tons/hour. A liquid-phase portion at the 53rd 
plate of the rectifying column from the top was connected 
to a liquid-phase portion at the top of the auxiliary 
distillation column by a tube 6 via a pump 5. The liquid 
component was conducted to the auxiliary distillation 
column at a rate of 18.13 tons/hour. Furthermore, a 
liquid-phase portion on the 67th plate of the rectifying 
column from the top was connected to a liquid phase 
portion at the bottom of the auxiliary distillation 
column by a tube 8 via a pump 7. The liquid component 
was conducted to the auxiliary distillation column at a 
rate of 10.93 tons/hour. A liquid-phase portion at the 
70th plate of the rectifying column from the top was 
connected to a liquid-phase portion at a bottom plate of 
the auxiliary distillation column by a tube 9, and the

1
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liquid was returned to the rectifying column at a rate of 
10.49 tons/hour. A reboiler 10 was provided at the 
bottom of the auxiliary distillation column, and the 
amount of the vapor returned from a tube 4 was controlled 
by the reboiler. A side stream containing 7.8% of ethanol 
was withdrawn from the 20th plate of the auxiliary bottom 
column from above via a tube 11 at a rate of 160 kg/hour. 
The reflux ratio at the top of the rectifying column was 
2, and the concentration of ethanol contained in purified 
methanol 12 obtained from the top of the rectifying 
column at a rate of 18.75 tons/hour was 5.2 ppm (by 
weight) . The amount of methanol lost as the side stream 
was only 0.5% of the methanol fed.

The composition of the feed, the rectifying 
conditions, and the results of the distillation are 
summarized in Tables 1 and 2.

EXAMPLE 2
Example 1 was repeated except that the amount 

of the crude methanol fed from the tube 2 was changed to 
33.52 tons/hour; the amount of the vapor returned from 
the tube 4, to 15.06 tons/hour; the amount of the liquid 
component introduced from the tube 6, to 14.55 tons/hour; 
the amount of the liquid component introduced from the 
tube 8, to 9.48 tons/hour; the amount of the liquid 
component returned from the tube 9, to 8.75 tons/hour; 
and the amount of the side stream withdrawn from the tube 
11, to 220 kg/hour. Purified methanol containing 9 ppm 
of ethanol was withdrawn from the tube 12 at a rate of 
18.75 tons/hour, and simultaneously, low-grade methanol 
containing 0.13% of ethanol was withdrawn from the 37th 
plate of the rectifier via the tube 13 at a rate of 6.24 
tons/hour. At this time, the amount of ethanol lost as a 
result of being withdrawn as the side stream from the 
auxiliary distillation column was 0.6%. This corresponds 
to an overall reflux ratio of 1.3, and to an increase of 
30% in the amount of production. The results are shown
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in Table 2. '

COMPARATIVE EXAMPLE
Example 1 was repeated except that the aux­

iliary distillation column was not used. The starting
5 material was fed to the 60th plate of the rectifying

column from the top at a rate of 25.15 tons/hour. A side 
stream was withdrawn from the 65th plate at a rate of 160 
kg/hour. The reflux ratio was adjusted to 2. At this 
time, methanol was obtained as the overhead product at a

10 rate of 18.75 tons/hour. Its ethanol content was 104 
ppm, and the concentration of the bottom product was 77 
ppm. The results are shown in Table 2.Λ9 0 tt 0 0© © tt
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- 13 - ' Table 1Feed compositionMethanol: 74.9% by weight Water: 25.0% by weight5 Ethanol: .0.05% by weightHigher alcohol: 0.05% by weightColumn size Diameter Height Rectifying column 3.6 m 28 m10 Auxiliary column 2.0 m 12 mReboiler heating temperature (for both columns)130°C (using 3 kg/cm3 steam)IS « ft ft ft • «ft Table 2Example 1 Example 2 ComparativeExampleAmount of the feed (tons/hr) 25 .15 33.52 25.15ProductsHighly purified methanol (ethanol content)
18.75 tons/hr (5.2 wt.ppm) 18.75 tons/hr (9 wt.ppm)

Low-gradeproduct 6.24 tons/hr 18.75 tons/hr (containing104 ppm of ethanol)Reflux ratio 2.0 1.3(*) 2.0Energy required per ton of the product (MM Kcal/ton) 0.79 0.60 0.79
Loss of methanol (%) 0.5 0.6 0.5

(*) total reflux ratio including the low-grade product



; v

- 14 -

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
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1. A process for purifying methanol which comprises 
introducing crude synthetic methanol obtained by catalytic 
reaction of either carbon monoxide or carbon dioxide and 
hydrogen into a rectifying column either as such or after 
it is first introduced into a topping column and distilled 
with or without the addition of water to remove low-boiling 
components from the top of the topping column, and 
distilling it in the rectifying column to withdraw purified 
methanol from the top of the column and mainly water from 
the bottom of the column wherein

(A) an auxiliary distillation column is provided 
side by side with the rectifying column,

(a) a vapor-phase portion on a plate at the 
top of the auxiliary distillation column is 
connected to a vapor-phase portion on a plate 
slightly above a material feed plate of the 
rectifying column by means of an upper 
vapor-phase connecting tube,
(b) a liquid-phase portion on a plate at the 
top of the auxiliary distillation column is 
connected to a liquid-phase portion on said 
plate slightly above the material feed plate of 
rectifying column by means of an upper 
liquid-phase connecting tube via a pump,
(c) a liquid-phase portion on a plate at the 
bottom of the auxiliary distillation column is 
connected to a liquid-phase portion on a plate 
located between said bottom plate and material 
feed plate of the rectifying column directly or 
via a pump by means of a lower liquid phase 
connect-
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ing tube A, and
(d) a liquid-phase portion on a plate 
near the bottom of the auxiliary 
distillation column is connected to a 
liquid-phase portion on a plate 
located between the bottom plate and 
the material feed plate of the recti­
fying column via a pump by means of a 
lower liquid-phase connecting tube B,

(B) a reboiler is provided at the bottom portion 
of the auxiliary distillation column and by heating the 
reboiler, the bottom components of the auxiliary distil­
lation column are evaporated,

(C) the vapor components are conducted from the 
top of the auxiliary distillation column to the rectify­
ing column by the upper vapor phase connecting tube,

(D) the liquid components are forcibly conducted 
from the rectifying column to the top of the auxiliary 
distillation column via a pump by means of the upper 
liquid-phased connecting tube,

(E) the liquid components are conducted from 
the bottom of the auxiliary distillation column to the 
lower portion of the rectifying column directly or via a 
pump by means of the lower liquid-phase connecting tube
A,

(F) the liquid components are forcibly con­
ducted from the lower portion of the rectifying column to 
the bottom of the auxiliary distillation column via a 
pump by means of the lower liquid-phase connecting tube
B,

(G) thereby the distillation is carried out 
while circulating the vapor components and the liquid 
components between the rectifying column and the aux­
iliary distillation column, and

(H) purified methanol is withdrawn from the top 
of the rectifying column, and a side stream rich in
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ethanol is withdrawn from the liquid-phase portion of a 
plate located in the middle part of the auxiliary- 
distillation column.
2. The process of claim 1 wherein the auxiliary 
distillation column has plates as many as 1/5 to 4/5 of the 
plates of the rectifying column.
3. The process of claim 1 wherein the auxiliary 
distillation column has about 10 to 40 theoretical plates.
4. The process of any one of claims 1 to 3 where'in the 
upper vapor-phase connecting tube is connected to a 
vapor-phase portion on a plate positioned within 9/20 to 
17/20 of the number of the plates of the rectifying column 
counted from its top.
5. The process of any one of claims 1 to 4 wherein the 
lower liquid-phase connecting tube A is connected to a 
liquid-phase portion on a plate positioned within 1/40 to 
3/20 of the number of the plates of the rectifying column 
counted from its bottom.
6. The process of any one of claims 1 to 5 wherein the 
lower liquid-phase connecting tube B is connected to a 
liquid-phase portion on a plate positioned within the range 
of 1/40 to 3/20 of the number of the plates of the 
rectifying column counted from its bottom.
7. The process of any one of claims 1 to 6 wherein the 
rectifying column is operated at a reflux ration in the 
range of 0.8 to 3.
8. A process according to claim 1, substantially as 
herein before described with reference to the accompanying 
drawings .

DATED: 17 November 1989

PHILLIPS ORMONDE & FITZPATRICK 
Attorneys for
MITSUBISHI GAS CHEMICAL COMPANY , INC.
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