
DESCRIPTION DEHYDRATION METHOD Technical Field
The present invention relates to a method for
dehydrating a hydrolysis reaction mixture. More
particularly, the present invention relates to a
dehydration method for removing water from a
hydrolysis reaction mixture containing unreacted water
generated when monochlorobenzene is hydrolyzed to
produce phenol the method for dehydrating the
hydrolysis reaction mixture being characterized in
being capable of highly separating phenol from water
and hydrogen chloride through only one distillation
operation and having a wide selection range of
materials of apparatuses for use in a distillation
tower or the like. Background Art        The method
for producing phenol by hydrolyzing monochlorobenzene
is known (for example, refer to US Patent No. 3221063
and US Patent No. 3984484)        Although the
hydrolysis reaction mixture contains unreacted water,
unreacted monochorobenzene, phenol and hydrogen
chloride, in order to separate phenol from the
hydrolysis reaction mixture, it is necessary to remove
water from the hydrolysis reaction mixture.
The above-mentioned known documents disclose a method
in which water, hydrogen chloride and uhenol in a
hydrolysis reaction mixture are condensed and
liquefied so as to be separated into a water phase
mainly comprising water and hydrogen chloride and an
oil phase mainly comprising phenol and
monochlorobenzene, and the oil phase is furtner
distilled to separate and collect phenol. However,
this method has problems; water and hydrogen chloride
are. slightly dissolved in the separated oil phase,
whereby the operation that is carried out when the oil
phase is further distilled becomes complicated, and
the selection range of materials of apparatuses for
use in a distillation tower or the like is limited in
view of corrosion prevention. Disclosure of the
Invention 



Under such circumstances, the present invention is
intended to provide a dehydration method for removing
water from a hydrolysis reaction mixture containing
unreacted water generated when monochlorobenzene is
hydrolyzed to produce phenol, the method for
dehydrating the hydrolysis reaction mixture being
characterized in being capable of highly- separating
phenol from water and hydrogen chloride  through only
one distillation operation and having a wide selection
range of materials of apparatuses for use in a
distillation tower or the like.         In other
words, the present invention relates to a dehydration
method for removing water from a hydrolysis       ion
mixture containing unreacted water generated when
monochlorobenzene is hydrolyzed to produce phenol, the
method for dehydrating the hydrolysis reaction mixture
comprising the steps of supplying a hydrolysis
reaction mixture to a distillation tower, supplying a
liquid containing monochlorobenzene to the tower top
portion of the distillation tower, and removing the
substantially whole amount of the water in the
hydrolysis reaction mixture together with
monochlorobenzene from the tower top portion by
distillation. Brief Descriptions of the Drawing
FIG. I is a flow chart according to Example 1. The
numerals denote fluid numbers in Example 1.         A:
distillation tower. B and E: heat exchangers, Ct
liquid separation tank, D: pump Best Modes for
carrying out the Invention        The following method
can be exemplified as a method for obtaining phenol by
hydrolyzing monochlorobenzene. A  



known method can be. used as a method for reacting
monoch/orobenzene with water as described below. The
reaction is conducted either under liquid phase or gas
phase. The mole ratio of water and chlorinated
hydrocarbon (water/ chlorinated hydrocarbon) is
usually 0.5 or more, the reaction temperature is 600
QC or less, and the reaction pressure is reduced,
atmospheric or increased pressure, but usually
atmospheric or increased pressure. A supported
phosphate catalyst or a supported copper catalyst can
be used as a catalyst.         A hydrolysis reaction
mixture contains unreacted moncchlorobenzene,
unreacted water, phenol and hydrogen chloride, usually
containing 10 to 90 mole% of water.         In the
present invention, a hydrolysis reaction mixture is
supplied to a distillation tower, a liquid containing
monochlorobenzene is supplied to the tower top portion
of the distillation tower, and the substantially whole
amount of the water in the hydrolysis reaction mixture
is removed together with hydrogen chloride and
monochlorobenzene from the tower top portion by
distillation. The tower top portion of the
distillation tower according to the present invention
is defined specifically as a space between the
uppermost tray and the vapor outlet at the tower top
portion in the case of a tray tower or as a space
between the upper surface of the packed   portion and
the vapor outlet of the tower top portion in the case
of a packed tower. It is preferable that the total
amount of the monochlorobenzene supplied to the tower
top portion of the distillation tower and the
monochlorobenzene contained in the hydrolysis reaction
mixture is 0.4 moles or more per mole of the water in
the hydrolysis reaction mixture supplied to the
distillation tower, and that the amount of the
monochlorobenzene in the vapor obtained from the tower
top portion is 0.39 moles or more per mole of the
water in the hydrolysis reaction mixture. If the
amount of the . ochlorobenzene in the vapor obtained
from the tower top portion is extremely smaller than
the amount of the water in the hydrolysis reaction
mixture, the distillation amount of the water in the
hydrolysis reaction mixture cannot be evaporated
completely to the tower top portion, whereby a water'
in which hydrogen chloride is dissolved is formed
inside the distillation tower and the separation of
phenol from water occasionally becomes insufficient.
Furthermore, when the water phase is formed inside the
tower, the material of the tower is limited to a
material having resistance against corrosion by
hydrochloric acid, whereby it is difficult to use
inexpensive ferrous metal materials.        The
substantially whole amount of the water in the
hydrolysis reaction mixture means 99.95% or more of
the  water contained in the hydrolysis reaction.
mixture. Since the substantially whole amount of the
water in the hydrolysis reaction mixture is removed
from the tower top portion, the steps of separating
phenol from the mixture obtained from the bottom of
the tower and purifying the phenol by distilaation are
simplified; furthermore, even if an inexpensive metal
material, such as stainless steel, is used for the
apparatuses in these steps, it is possible to have an
effect of preventing problems In quality, such as
contamination of metal components into the product,
phenol, and coloration of the product.
Preferable specific examples for distillation are as
described below.        A hydrolysis reaction
mixturesupplied to the middle section of the
distillation Wwe and water, monochlorobenxene and
hydrogen chloride are obtained from the tower top
portion, and phenol and monoclaorobenzene are obtained
from the bottom of the tower. The distillation
pressure is between 0.1 to 0.5 PMa during operation.
If the pressure is less than 0.1 MI's, the system-
becomes a reduced-pressure system and the facilities
for the system become complicated. If the pressure is
more than 0.5 MPa, 



a high-temperature heat source is necessary as a heat
source for heating the bottom of the tower, thereby
making the system not economical. Although the
distillation   temperature is determined by the
composition ratios of the components of the hydrolysis
reaction mixture and the operating pressure, the
temperature is usually. 80 to 150C at the tower top
portion, and 170 to 240'C at the bottom of the tower.
In the case that the amount of the monochlorobenzene
in the hydrolysis reaction mixture is less than 0.4
moles per mole of the water in the hydrolysis reaction
mixture, monochlorobenzene is additionally supplied to
the distillation tower so that the amount of the
monochlorobenzene becomes 0,4 moles or more per mole
of the water, and the heating amount or the like of
the reboiler is adjusted by operation so that the
amount of the monochlcohenzene in the vapor obtained
from the tower top portion is 0,39 moles or more per
mole of the w er in the hydrolysis reaction mi-ture.
Although the monoch/orobenzene is supplied, to the
tower top portion of the distillation tower in view of
carrying out dehydration efficiently, it may be
possible that part thereof is supplied to other
positions, such as the supply section for the
hydrolysis reaction mixture. The distillation tower
may be a tray tower or a packed tower,        The
liquid containing monoohlorobenzene may be fresh
monochlorobenzene or part of the oil phase mainly
comprising monochlorobemzene obtained after the water,
monochlorobenzene and hydrogen chloride distilled from
the  tower top portion of the distillation tower,
described later, are separated into oil and water
phases. Usually, the latter is preferably. used.
In order to adjust the amount of the monochlorobenzene
i:a the vapor obtained from the tower top portion to
0.39 moles or more per mole of the water in the
hydrolysis reaction mixture, it is preferable that the
water, monochlorehenzene and hydrogen chloride
distilled from the tower top portion of the
distillation tower are separated into a water phase
mainly comprising hydrogen chloride and water and an
oil phase mainly comprising monochlorobenzene, and
that part of the oil phase is supplied to the tower
top portion of the distillation tower, Example
Next, the present invention will be described below by
way of an example. Example 1 



Into 40 ml of ion-exchanged water, 10.0 g of
commercially available copper chloride dihydrate (made
by Wake Pure Chemical Industries, Ltd., 99.9 wt% PUA)
was added, and the mixture was stirred so that the
copper chloride dihydrate was dissolved to prepare an
aqueous solution of copper chloride. Into the aqueous
solution of copper chloride, 20.0 g of commercially
available H-ZSM-5   zeolite (made by N.E.Chemcat
Corporation, the weight ratio of Si/Al: 15, 1.6 mm in
diameter, extrusion molded) was added and dipped for 8
hours under stirring using a stirrer. The resulting
solid content-was filtered and washed with
ion-exchanged watet, dried for 4 hours at 1200C, and
burnt for 5 hours at 400C to obtain a catalyst. The
content of Cu in the obtained catalyst was 3.0 wt%
when measured using the alkaline fusion/ICP-AES
method.         A fixed bed reactor made of quartz and
having an inside diameter of 17 mm was filled with 1 g
of the catalyst, and the temperature thereof was
maintained at 455C. To a fixed bed evaporator at 250C1
which is filled with SiC and through which nitrogen
gas flows at 11 ml/min, water was supplied at 1.25
g/hr and monochlorobenzene (made by Wake Pure Chemical
Industries, Ltd., special grade) was further supplied
at 3.21 g/hr, and then the mixture gas produced was
supplied to the above-mentioned fixed bed reactor made
of quartz to start reaction.        After- 1.5 hours,
the produced gas was absorbed in toluene- as solvent,
and the product obtained was analyzed using gas
chromatography, and the analysis showed that the
monochlorobenzene conversion ratio was 21.71, that the
phenol selectivity was 96.31 and that the benzene.
selectivity was 2.81. The dehydration of a hydrolysis
reaction mixture  having the same composition as that
described above can be carried out optimally according
to the flow chart of FIG. 1 and the material. balance
of Table 1, for example. The gas obtained from the
fixed bed reactor is cooled to 175C and. supplied to
the middle section of the distillation tower A (fluid
number 1).        The vapor at the tower top portion,
mainly comprising hydrogen chloride, water and
monochlorobenzene, is cooled and condensed using the
heat exchanger B. The condensed liquid is separated
into an oil phase mainly comprising monochlorobenzene
and a water phase mainly comprisi hydrogen chloride
and water (hydrochloric acid.) using the liquid
separation tank C, the water phase is collected (fluid
number 4), part of the oil phase is returned to the
tower top portion of the distillation tower A using
the pump D (fluid number 5), and the remainder in the
oil phase is collected (fluid number 6).        The
mole ratio of all the monochlorobenzene/water supplied
to the distillation tower is 0.69, and the mole ratio
of the monochlorobenzene/water in the vapor at the
tower top portion is 0.68 (fluid number 3). The
distillation tower is operated at a tower top pressure
of 0.12 MPa, and the temperature at the tower top
portion is 105`C at this time. By virtue of the
operation described above, a liquid (fluid number 2)
containing 98% of phenol  



and not containing water or hydrogen chloride in the
gas (fluid number 1) obtained from the fixed bed
reactor is  collected from the bottom Table 1 Fluid
number  of the distillation 2'3 4 5  tower, 61+5
Temperature (C) 175 



180  105  102102 102- Pressure(MPa)0.150.150.12
0.1210.12 0.12-  Molar flow rate (kg-mol/hr)  Hydrogen
chloride420   420 



420 0  420 Water 4304 0 4341 4267  37 37 4341  Benzene



12 0 23  11 11 23 Monochlorobenzene  1517 49 2933  



3 1465 1465 2982  Phenol  403 396 12 1 6 6 



409 Others  4  4 0 0 0 0 4  Total6660 449 



7730 4692 1519 1519 8179  Industrial Applicability
The present invention provides a dehydration method
for removing water from a hydrolysis reaction mixture
containing unreacted water generated when
monochlorobenzene is hydrolyzed to produce phenol, the
method for dehydrating the hydrolysis reaction mixture
being characterized in being capable of highly
separating phenol from water and hydrogen chloride
through only one distillation operation and having a
wide selection range of materials of apparatuses for
use in a distillation tower or the lie,  Claims
A dehydration method for removing water from a
hydrolysis reaction mixture containing unreacted water
generated when. monochlorobenzene is hydrolyzed to
produce phenol, said method for dehydrating the
hydrolysis reaction mixture comprising the steos of
supplying a hydrolysis reaction mixture to a
distillation tower, supplying a liquid containing
monochlorobenzene to the tower top portion of said
distillation tower, and removing the substantially
whole amount of the water in the hydrolysis reaction
mixture together with monochlorobenzene from said
tower top portion by distillation, wherein the total
amount of the monochlorobenzene supplied to said tower
top portion of said distillation tower and the
monochlorobenzene contained in the hydrolysis reaction
mixture is 0,4 moles or more per mole of the water in
the hydrolysis reaction mixture supplied to said
distillation tower, and that the amount of the
monochlorobenzene in the vapor obtained from said
tower Lop portion is 0,39 moles or more per mole of
the water in the hydrolysis reaction mixture. 



2.The method accordina to claim 1, wherein the water
and monochlorobenzene distilled from said tower top
portion of said distillation tower is separated into a
water phase mainly comprising water and an oil phase
mainly comprising' monochlorobenzene, and part of the
oil phase is supplied to said tower top portion of
said distillation tower.  Figure 1   


