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ABSTRACT

A method for manufacturing dialkylaluminum monohalide is provided
by which dialkylaluminum monohalide substantially including no zinc
component after recovering dialkylzinc from a reaction product obtained by a
reaction of zinc halide and trialkylaluminum used as raw materials can be
efficiently obtained on an industrial scale at a high yield. According to the
method for manufacturing dialkylaluminum monohalide of the present
invention, zinc halide is reacted with trialkylaluminum to produce dialkylzinc
and dialkylaluminum monohalide, and after the dialkylzinc is separated from
a reaction product by distillation, metal aluminum in which a molar ratio is
0.40 or more to zinc component, that is dissolved in the reaction product,
and then the mixture is distilled to separate the dialkylaluminum monohalide

which substantially includes no zinc component.
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DESCRIPTION

METHOD FOR MANUFACTURING DIALKYLALUMINUM MONOHALIDE

5 Technical Field
[0001]
The present invention relates to a method for manufacturing
dialkylaluminum monohalide obtained as a coproduct in the making of
dialkylzinc used for polymerization catalysts, pharmaceuticals manufacturing,

10  solar cell manufacturing, or the like.

Background Art
[0002]

In recent years, a demand for dialkylzinc has been growing as a

15  catalyst or a reaction agent for polymerization or pharmaceuticals

manufacturing, and as a substance for forming zinc oxide that forms a
transparent conducting film used for an electrode of solar cells or
semiconductor manufacturing devices. As one of the methods for
manufacturing dialkylzinc, a reaction of zinc chloride and trialkylaluminium

20  shown in an equation (1) has been known as described in Patent Documents

1 or 2.
[0003]

ZnCl; + 2R3A1 — RyZn + 2RLAICH (1)
Dialkylaluminum monohalides, such as dialkylaluminum monochloride
25  obtained as a coproduct of dialkylzinc obtained in the above-mentioned

reaction, have functions such as catalytic action for various polymerization
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reactions, and the usefulness thereof has been observed in various fields.
[0004]

Dialkylzinc and dialkylaluminum monohalide are manufactured as
follows. Usually, first, dialkylzinc which has a lower boiling point is obtained
by distillation of a reaction liquid in which dialkylzinc and dialkylaluminum
monohalide are produced by a reaction such as the equation (1), then next,
dialkylaluminum monohalide which has a higher boiling point is obtained by

distillation of the reaction liquid.
[0005]

While a still pot residue after distillation of dialkylzinc mainly contains
dialkylaluminum monohalide, a zinc component still remains. Accordingly,
the zinc component is contained in dialkylaluminum monohalide obtained by
distilling the pot residue. Various methods for reducing the concentration of
zinc component contained in dialkylaluminum monochloride have been
reported. For example, Patent Document 3 has disclosed a method for
adding trialkylaluminum including alkylaluminum hydride to a pot residue
after distilling dialkylzinc, and Patent Document 4 has disclosed a method for
adding alkylaluminum sesquichloride to a pot residue after distillation
separation of dialkylzinc. However, dialkylaluminum monochloride and
trialkylaluminium which have the same number of carbons in alkyl groups
have an approximated boiling point. Therefore, separation of these products
by distillation is difficult.

[0006]
Further, Patent Document 5 has reported a method for heating a pot

residue at 150 to 240°C in an inert gas atmosphere after distillation

separation of diethyizinc. Patent Document 6 has reported a method for
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adding aluminum chloride and triethylaluminum, heating the mixture, and
subsequently distilling dialkylaluminum monochloride. However, these
methods increase steps, additionally, the zinc concentration In
diethylaluminum monochloride obtained is 200 mass ppm, 100 mass ppm, or

the like, and is not fully reduced.

[0007]

As mentioned above, a method for manufacturing dialkylaluminum
monohalide which substantially includes no zinc component, by which
dialkylzinc is separated by distillation from a reaction product obtained by
reaction of zinc chloride and trialkylaluminium, and then dialkylaluminum
monohalide is separated by distillation from the reaction product at a high
vield on an industrial scale, is still desired.

Citation list

Patent Documents

[0008]
[Patent Document 1] Japanese Patent Publication No. 37-2026

[Patent Document 2] U.S. Patent No. 3124604
[Patent Document 3] U.S. Patent No. 4732992

[Patent Document 4] U.S. Patent No. 4670571
[Patent Document 5] U.S. Patent No. 3946058
[Patent Document 6] U.S. Patent No. 4092342

Summary of the Invention
Problems to be Solved by the Invention

(0009]

An object of the present invention is to provide a method for
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manufacturing dialtkylaluminum monohalide, which substantially includes no
zinc component, by which dialkylzinc is separated by distillation from a
reaction product obtained by a reaction of zinc halide and trialkylaluminium
and then dialkylaluminum monohalide is separated by distillation from the

reaction product at a high yield on an industrial scale.

Means for Solving the Problems
[0010]

The present inventors have found that when metallic aluminum is
mixed and contacted with a reaction product, which is obtained by a reaction
of zinc halide and trialkylaluminium and then separation by distillation of
dialkylzinc, a soluble zinc component turns into metal zinc or a zinc
component in a solid state, and then, the dialkylaluminum monohalide, which
substantially includes no zinc, can be separated by distillation at a high yield.
On the basis of this knowledge, the present invention has been completed.
[0011]

The present invention relates to a method for manufacturing
dialkylaluminum monohalide characterized in that zinc halide is reacted with
tnalkylaluminium to produce dialkylzinc and dialkylaluminum monohalide,
and after the dialkylzinc is separated from a reaction product by distillation,
metallic aluminum in which a molar ratio is 0.40 or more to zinc component,
that is dissolved in the reaction product, is mixed with the reaction product,
and then the mixture is distilled to separate the dialkylaluminum monohalide

which substantially includes no zinc component.

Advantage of the Invention
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(0012]

According to the method for manufacturing dialkylaluminum
monohalide of the present invention, dialkylaluminum monohalide, which
substantially includes no zinc component, can be efficiently manufactured on
an industrial scale at a high yield by which dialkylzinc is separated by
distillation from a reaction product obtained by a reaction of zinc halide and
trialkylaluminum and then separation by distillation of the dialkylaluminum

monohalide from the reaction product.

Brief Description of the Drawing

[0013]
Figure 1 is a schematic configuration diagram showing an example of
a method for manufacturing dialkylaluminum monohalide of the present

iInvention.

Description of Embodiments
[0014]

A method for manufacturing dialkylaluminum monohalide of the
present invention is characterized in that zinc halide is reacted with
trialkylaluminium to produce dialkylzinc and dialkylaluminum monohalide
and after the dialkylzinc is separated from a reaction product by distillation,
metal aluminum in which a molar ratio is 0.40 or more to zinc component,
that is dissolved in the reaction product, is mixed with the reaction product,

and then the mixture is distilled to separate the dialkylaluminum monohalide

which substantially includes no zinc component.

0015]
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In the method for manufacturing dialkylaluminum monohalide of the
present invention, zinc halide used as a raw material is zinc chloride, zinc
lodide, zinc bromide, or the like. The zinc halide need to be sufficiently dried
because zinc halide absorbs moisture easily. It is preferable that the
moisture content of the zinc halide be 0.5% by mass or less, and more
preferably 0.1% by mass or less.

[0016]

Trialkylaluminum (RsAl) of the other raw material has alkyl groups
which may be linear, branched, or cyclic and preferably have carbon number
C1to C6. While three alkyl groups in the trialkylaluminium (R3Al) may be of
a different kind, it is preferable that the three alkyl groups be of the same
Kind.

[0017]

A reaction of the two above-mentioned raw materials to produce
dialkylzinc and dialkylaluminum monohalide can be performed as follows.
While the reaction may be performed without a solvent, the reaction may be
performed in a dispersion medium. As the dispersed medium, a solvent
which does not react with the raw materials and the products and has a
boiling point higher than that of the products is suitable for easiness in
distillation separation. Hydrocarbons such as liquid paraffin are excellent for
use. Itis also preferable that the reaction be performed in a dry inert gas
atfnosphere. This is because when moisture exists within a reactor, the
trialkylaluminum reacts with the moisture, thereby reducing the yield of the
dialkylzinc.

[0018]

The reaction of zinc halide and trialkylaluminum is an exothermic
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reaction. lt is preferable that the reaction be performed at temperature in the
range of 20 to 100°C, and it is more preferable that the reaction be controlled
at the temperature of 30 to 70°C. When a reaction temperature is 20°C or
more, a reaction rate can be prevented from becoming slow. When the
reaction temperature is 100°C or less, formation of a deposited product can
be suppressed. A method of controlling the temperature of the reactor can
be selected from among ways or their combinations, for example a raw
material feeding flow rate, a refrigerant flow rate, or a refrigerant temperature

at the time of feeding.
[0019]

As for a proportion of amounts of the zinc halide and the
trialkylaluminum to be used, the trialkylaluminum is preferably 1.6 mol or
more and 2.4 mol or less to 1 mol of the zinc halide, and more preferably 1.8
mol or more and 2.2 mol or less.

[0020]

As preparation of the raw materials in the reactor, it is preferable for
easiness of control of the reaction that one of the trialkylaluminum and the
zinc halide be put in the reactor, and then the other be gradually fed into it.
When the trialkylaluminum is put in the reactor first, these can react without
any dispersed medium. By setting appropriate feeding rate of the raw
material, heat of reaction per unit time can be prevented from becoming
excess to raise the temperature of reaction system. As a result,
decomposition loss of the dialkylzinc due to the heat can be suppressed.
Moreover, it is preferable that stirring the materials after completing feeding

of the raw material be performed for a sufficient period of time until the

reaction is completed. Specifically, it preferably takes 1 to 15 hours more
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preferably 2 to 10 hours to feed the raw material into the reactor where the
other raw material has been put. Thereatfter, it preferably takes 0.5to 5
hours more preferably 1 to 3 hours to stir the materials to complete the

reaction.

(0021]

Dialkylzinc and dialkylaluminum monohalide of the target object are
recovered from the reaction product by distillation. Here, the reaction
product means an entire reaction system after the reaction is completed.
Therefore, the reaction product includes the product obtained by the
reaction, unreacted raw materials, solvent or the like. It is preferable that
distillation column be used for distillation. A distillation method may be any
of a batch type or a continuous type. First, the dialkylzinc is distilied from the
reaction product. Itis preferable that the reaction product be transferred to
the distillation column, distillation conditions be selected appropriately, and
the dialkylzinc, which substantially includes no aluminum component,
namely, an aluminum concentration of 10 ppm by mass or less, be distilled
at a yield of 80 to 90%. As the conditions of the dialkylzinc distillation,
pressure preferably be reduced in order to suppress thermal decomposition
of the dialkylzinc and more preferably 10 Torr or more and 100 Torr or less
for separation efficiency. As a form of the distillation column, a packed
column having small pressure loss and excellent separation efficiency is
preferable and a plate column may be used. The aluminum concentration in
the dialkylzinc can be measured by an atomic absorption method.

[0022]

it Is preferable that after the distillation of the dialkylzinc mentioned

above, pot residue preferably be distilled again to separate completely the
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dialkylzinc contained in the reaction product. A distillate of the dialkylzinc

here may be added to a reaction product obtained by a reaction of a post-

batch.
[0023]

The reaction product after separation by distiliation of the dialkylzinc
mentioned above (hereinafter, also referred to as a distillation residue
reaction product) is mixed and contacted with metal aluminum, that i1s
hereinafter also referred to as zinc treatment. The zinc treatment (s
performed for a purpose of turning a zinc component, which is dissolved in
the distiliation residue reaction product, into a solid-state zinc compound or
metal zinc (hereinafter, also referred to as solid-state zinc). Thereby,
dialkylaluminum monohalide can be separated by distillation from the
distillation residue reaction product.

[0024]

The distillation residue reaction product includes the solid-state zinc
component such as metal zinc, and also zinc compounds dissolved in the
distillation residue reaction product (hereinafter, also referred to as soluble
zinc). This soluble zinc includes dialkylzinc as a reaction product, dialkylzinc
having a larger molecular weight than that of the dialkylzinc as a reaction
product, zinc halide as a raw material. It is thought that the dialkylzinc
having a larger molecular weight than that of the dialkylzinc as the reaction
product is produced by a reaction of trialkylaluminum, which has a larger
molecular weight and be contained as impurities in trialkylaluminum used as
the raw material, and zinc halide, for example, by a reaction shown in an
equation (2).

{0025]
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ZnX> + R3Al + R;R'Al — RR'Zn + 2RAIX (2)
wherein R designates an alky! group included in the reaction product, R
designates an alkyl group having the carbon number larger than that of R,
and X designates a halogen atom.

[0026]

Among soluble zinc, the zinc halide is in a solid-state at normal
temperature and normal pressure, and it is easy to separate the zinc halide
from dialkylaluminum halide. However, the dialkylzinc that remains in the
distillation residue reaction product has a boiling point close to that of the
dialkylaluminum monohalide, a distillate obtained by distillation of the
dialkylaluminum monohalide from the distillation residue reaction product is
contaminated with dialkylzinc. By contacting the dialkylzinc with the metal
aluminum, a reaction shown in an equation (3) or the like occurs, for
example:

3R,Zn + 2Al — 3Zn + 2R5Al (3)

The dialkylzinc is reduced to turn into metal zinc. Thereby, the
dialkylaluminum monohalide, which is reduced amount of the dialkyizinc, can
be separated by distillation from the distillation residue reaction product.
[0027]

As a method for mixing and contacting the above-mentioned
distillation residue reaction product and the metal aluminum, a method for
mixing and contact by stirring the distillation residue reaction product and the
metal aluminum in a zinc treatment tank can be applied, specifically, it is
preferable to mix and contact in the zinc treatment tank which temperature Is

in range 10 to 40°C and equips a liquid circulation apparatus or a stirring

apparatus while contact efficiency is increased. The processing time can

10
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iInclude 1 to 10 hours in a case of an outdoor tank, for example.
[0028]

The metal aluminum used for the zinc treatment can be used metai
aluminum, which is produced as deposit in the reaction product from
dialkylaluminum hydride contained as impurities in the trialkylaluminium as
the raw material, in state of suspension as it is or solid separated by filtration.
This metal aluminum substantially includes no other element.

[0029]

Moreover, the metal aluminum, which includes a transition metal, can
be used preferably. Specifically, the transition metal included in the metal
aluminum can be pointed as example of Ti, V, Fe, Ni, Zr, Pd, or the like. The
content thereof is preferably 0.0010 or more and 0.10 or less in an atomic
ratio to aluminum, and more preferably 0.0050 or more and 0.10 or [ess in an
atomic ratio to aluminum. When the transition metal is 0.10 or less in the
atomic ratio to aluminum, it is possible to suppress deterioration in
productive efficiency due to increase in steps such as a separation step or
the like.

[0030]
The content of the transition metal included in the metal aluminum

can be specifically measured by an atomic absorption method.
[0031]
The metal aluminum preferably has a grain shape or a powder shape

because a surface area is increased. While a particle diameter of the metal
aluminum is particularly not limited, the average particle diameter of 150 um
or less is suitable. Unreacted aluminum which remains in a reaction liquid of

trialkylaluminium manufactured by a reaction of hydrogen, aluminum, and

11
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olefin can be used suitably for the metal aluminum, because it often contains
a proper amount of a transition metal such as Ti, and moreover, aiso has a
particle diameter in the preferable range. Alternatively, metal aluminum
which is deposited when aluminum trihalide and trialkylaluminum are reacted
to synthesize alkylaluminum halide can be used as the metal aluminum.
[0032]

An amount of the metal aluminum used in the zinc treatment is
preferably 0.40 or more in a mole ratio to the soluble zinc in the distillation
residue reaction product. When the metal aluminum is 0.40 or more in the
mole ratio, the soluble zinc is fully reduced so that separation removal of the
zinc component can be fully performed. The concentration of the soluble
zinc in the distillation residue reaction product can be measured by such as
an atomic absorption method, for example.

[0033]

Prior to distillation of the dialkylaluminum monohalide, solid contents
such as the metal aluminum, metal zinc, zinc halides, etc. can be also
removed from the distillation residue reaction product subjected to the zinc
treatment by filtration, etc, that is hereinafter, referred to as a zinc treatment
object.

[0034]

Next, the zinc treatment object is distilled, and the dialkylaluminum
monohalide is separated as a distillate. The dialkylaluminum halide with high
purity substantially including no zinc component can be obtained as a

distillate. It Is preferable that the concentration of zinc contained as

impurities in the dialkylaluminum halide is not more than 10 ppm.

[0035]

12
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Hereinafter, an example according to the present invention will be

shown with reference to Figure 1.

(0036]

Distillation 1 that distills dialkylzinc from a reaction product obtained
by a reaction of zinc halide and trialkylaluminium is performed preferably at
0.1 to 10 in a reflux ratio, and more preferably at 1 to 5. The distillation 1 is
performed preferably at a distillation pressure of 10 to 100 Torr, and more
preferably at 20 to 50 Torr. In order to suppress contamination of the
distillate of the dialkylzinc by aluminum, it is preferable that a recovery rate of
the dialkylzinc per distillation, namely, a proportion of the dialkylzinc distilled
to the dialkylzinc in the reaction product is kept at not more than 95%.
Thereby, the dialkylzinc having the aluminum concentration of 10 mass ppm
or less can be obtained. A pot liquid temperature rises gradually as
distillation progresses and a composition of the pot liquid changes.
However, it is preferable that the pot liquid temperature is controlied at
150°C or less, and more preferably controlled at 120°C or less. A pot
residue of the distillation 1 can be also introduced directly to a zinc treatment
tank in which mix contact with metal aluminum is performed. However, in
order to fully remove the dialkylzinc from this pot residue, it is preferable that
the pot residue is fed to distillation 2. This is because in order to suppress
contamination of the dialkylzinc to be distilled by aluminum, the distillation 1
is performed in a state where the dialkylzinc remains in the pot residue.
[0037]

The distillation 2 that distills and separates most of the dialkylzinc

remaining in the pot residue of the distillation 1 can be performed

subsequently to the distillation 1. However, the distillation 2 can be also

13



10

15

20

A8

CA 02704992 2010-05-06

proceeded to every distillation 1 without a break, the pot residues of
distillation 1 repeated several times can be once stored in another tank, and
then the distillation 2 can be performed all at once. The distillation 2 can be
also performed in a reflux ratio of O and at approximately the same pressure
and pot liquid temperature as those in the distillation 1. However, the
distillation 2 can be also accelerated by reducing an operating pressure or
raising the pot liquid temperature. A distillate of the distillation 2 can be
added to a reaction product of a post batch, and can be used for distillation
of the dialkylzinc of the distillation 1. A pot residue of the distillation 2 is fed
into a zinc treatment tank in which mixing with metal aluminum is performed.
(0038]

The zinc treatment is to turn soluble zinc contained in the pot residue
of the distillation 2 into solid-state zinc, and can be performed in the zinc
treatment tank that accommodates metal aluminum of 0.40 or more in a
mole ratio to soluble zinc contained in the pot residue to be processed. The
metal aluminum which contains transition metal of 0.0010 or more and 0.10
or less in an atomic ratio to aluminum is also able to be used as above. The
treatment can be performed at normal temperature for 1 to 10 hours while
stirring, for example.

[0039]

Solid contents such as the metal aluminum, the metal zinc, the zinc
halides, etc. can be also removed from the zinc treatment object subjected to
the zinc treatment by filtration or the like.

[0040]
Next, distillation 3 that distills the zinc treatment object and separates

the dialkylaluminum monohalide is performed preferably in a reflux ratio of

14
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0.2 to 5, for example, and more preferably in a reflux ratio of 0.5to 3. The
distillation 3 is performed preferably at a distillation pressure of 10 to 100
Torr, and more preferably at 15 to 50 Torr. Although the pot liquid
temperature is different depending on physical properties and operating
pressure of an object to be distilled, it is preferable that the distiliation 3 be
performed at a temperature that does not exceed 250°C. It is preferable that
a distillate ratio, i.e., a proportion of a mass of the distillate to a mass of a
liquid introduced into the distillation column is 50 to 90% because the
dialkylaluminum halide with high purity can be obtained as a distillate. The
concentration of the zinc contained as impurities in the dialkylaluminum
halide obtained can be less than10 mass ppm. The pot residue of the
distillation 3 can be discarded. Besides that, the pot residue of the distillation

3 can be added into the zinc treatment object to perform the distillation 3.

Examples
[0041]

Hereinafter, a method for manufacturing dialkylaluminum halide
according to the present invention will be described In detail.
[Example 1]

Substitution by nitrogen was performed on a 6 m° carbon steel reactor
equipped with a stirrer, a zinc chloride feeding line, a triethylaluminum
feeding line, a nitrogen line, and a thermometer. Then, 2300 kg of
triethylaluminum was prepared in this reactor at a pressure of 0.01 MPaG.
While the stirrer was operated, 1400 kg of zinc chloride was fed into this
reactor over 10 hours. Stirring was performed for 2 hours after feeding of

zinc chloride was completed. Then, the obtained reaction product was

15
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transferred to a five-stage sieve tray type distillation column made of carbon
steel and having a pot volume of 6 m°.
[0042]

The obtained reaction product was distilled. A heat exchanger that
heats a pot liquid is an external circulation type, and heats a liquid flowing
through a tube side by a heating medium on a side of a body. Under a
reduced pressure of 30 Torr, a temperature of the pot liquid of 3600 kg was
gradually increased from 30°C to 90°C, so that the pot liquid was distilled. In
the reflux ratio of 3, the distillation 1 and the distillation 2 were performea
continuously. The distillate of the distillation 1 was 1100 kg, and the distillate
of the distillation 2 was 500 kg. From an analysis of the distillate of the
distillation 1, a purity of diethylzinc was 99.9 mass % or more, the aluminum
concentration was 10 mass ppm or less, and the zinc concentration was 52.9
mass %. The distillate of the distillation 2 included 70 kg of diethylzinc ana
430 kg of diethylaluminum monochloride.

[0043]

The pot residue of the distillation 2 of 2000 kg was transferred to the
zinc treatment tank. The reaction and the same operation as the distillation
1 and the distillation 2 were repeated twice, and the pot residue conducted
into the zinc treatment tank was 4000 kg in total. The zinc concentration of
soluble zinc included in this liquid was 2.0 mass %. An 800 kg
diethylaluminum chloride suspension having 10 mass % of a solid consisting
of aluminum 69.4 mass %, titanium 23.6 mass %, and other 7.0 mass % was

fed into this liquid, and was stirred for 3 hours. The zinc concentration of

soluble zinc included in this treatment liquid was 10 mass ppm or less.

[0044]

16
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Among the obtained treatment liquid, 4000 kg of the treatment liquid
was fed into the distiliation column. The distillation 3 was performed under
conditions of the pressure of 27 Torr, the pot liquid temperature of 144 to
149°C, and the reflux ratio of 1 so that 3500 kg of a distillate was obtained.
The distillate had an aluminum concentration of 22.1 mass %, a chloride
concentration of 29.1 mass %, and a zinc concentration of 10 mass ppm or
less. Per synthesis, a yield of diethylzinc obtained by distillation and having
aluminum of 10 mass ppm or less was 1100 kg, and a yield of
diethylaluminum chloride obtained by distillation and having zinc of 10 mass
ppm or less was 1750 kg.

[0045]
[Example 2}

A reaction was performed in the same manner as in the case of
Example 1 to obtain the reaction product. Then, 7100 kg of the pot residue
of the distillation 2 was introduced into the zinc treatment tank in which
approximately 3600 kg of a solid consisting of aluminum 19.1 mass %,
titanium 2.5 mass %, zinc 51.5 mass %, and other 26.9 mass %, and 3600
kg of diethylaluminum chloride existed. The zinc treatment tank was left for
three days after introduction of the pot residue. The zinc concentration of
soluble zinc was 70 mass ppm.

[0046]
The distillation 3 was performed on 4000 kg of this liquid in the same

manner as In the case of Example 1 to obtain 3500 kg of a distillate. The
distillate had an aluminum concentration of 22.2 mass %, a chloride
concentration of 29.3 mass %, and a zinc concentration of 10 mass ppm or

less.

17
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[0047]
[Example 3]

A reaction was performed in the same manner as in the case of
Example 1 to obtain the reaction product. Then, 4000 kg of the pot residue
of the distillation 2 was introduced into the zinc treatment tank in which
approximately 2000 kg of a solid consisting of aluminum 98.5 mass % and
zinc 1.5 mass %, and 2000 kg of diethylaluminum chloride existed. The zinc
treatment tank was left for three days after introduction of the pot residue.
The zinc concentration of soluble zinc was 10 mass ppm or less.

(0048]

The distillation 3 was performed on 4000 kg of this liquid in the same
manner as in the case of Example 1 to obtain 3500 kg of a distillate. The
distillate had an aluminum concentration of 22.2 mass %, a chloride
concentration of 29.3 mass %, and a zinc concentration of 10 mass ppm or
less.

[0049]

[Comparative Example 1]

A reaction was performed in the same manner as in the case of
Example 1 to obtain the reaction product. Then, 800 kg of the
diethylaluminum chloride suspension was changed with 580 kg of a
diethylaluminum chloride suspension having a solid of 10 mass % consisting
of aluminum 11.4 mass %, titanium 7.8 mass %, zinc 20.7 mass %, and
other 60.1 mass %. Except that, the distillation 1, the distillation 2, the zinc
treatment, and the distillation 3 were performed in the same manner as in the

case of Example 1. The zinc concentration of soluble zinc included in the

zinc treatment liquid was 9550 mass ppm. The distillate obtained by the

18
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distillation 3 had an aluminum concentration of 22.0 mass %, a chloride
concentration of 29.0 mass %, and a zinc concentration of 1000 mass ppm.
[0050]

[Comparative Example 2]}

5 The pot residue of the distillation 2 was fed into the distillation 3
without passing through the zinc treatment tank. Except that, the reaction
was performed in the same manner as in the case of Example 1 to obtain
39500 kg of a distillate by the distillation 3. The distillate had an aluminum

concentration of 21.9 mass %, a chloride concentration of 28.9 mass %, and

10  azinc concentration of 2200 mass ppm.
[0051]
[Table 1]
Ex. 1 Ex. 2 Ex.3 [Com. Ex. 1{Com. Ex. 2
Solid amount for zinc 80 3600 1155 58 0
treatment (kg)

Solid Al 69.4 1 19.1 98.5 11.4 -
composition for Ti ] 23.6 2.5 0 7.8 -
zinc treatment L 516 | 15 | 207 -

(mass %] 7.0 26.9 0 60.1 -
Aluminum amount in solid 56 690 1138 6.6 -
for zinc treatment (kg)
Soluble zinc amount 80 142 80 80 80
(kg) |
Al/soluble zinc (mole ratio) | 1.7 117 | 345 | 0.38 0
TI/Al 16 6.2 0 32 -
(Atomic ratio x 107°) |
Zinc concentration in Not more 70 Not more | 9550 20000
prepared liquid of distillation | than 10 than 10
3 (mass ppm) |
DEAC(™) yield (kg/one 1750 1750 1750 1750 1750
synthesis) |
Zinc concentration in DEAC | Not more | Not more | Not more 1000 2200
(mass ppm) than 10 | than 10 | than 10
Industrial Application Field
15  [0052]
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A method for manufacturing dialkylaluminum monohalide according to
the present invention is applied to industriali manufacturing. Products having
higher purity can be manufactured efficiently, and products suitable for
polymerization catalysts, pharmaceuticals manufacturing, solar cell

manufacturing, etc. can be obtained.
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The embodiments of the invention in which an exclusive property or privilege
iS claimed are detined as follows: '

1. A method for manufacturing dialkylaluminum monohalide comprising:

reacting a zinc halide with trialkylaluminum to produce a reaction
mixture comprising dialkylzinc and dialkylaluminum monohalide,

distilling a portion of the dialkylzinc from the reaction mixture,

adding metal aluminum to the reaction mixture, wherein the metal
aluminum- is at a molar ratio of 0.40 or more to zinc component, that is
dissolved in the reaction mixture, and then

distilling the dialkylaluminum monohalide from the reaction mixture,
wherein the dialkylaluminum monohalide distillate includes zinc as an impurity

of not more than 10 ppm.
2. The method for manufacturing dialkylaluminum monohalide according
to claim 1, wherein the metal aluminum includes a transition metal in which an

atomic ratio to the metal aluminum is 0.0010 or more and 0.10 or less.

3. The method for manufacturing dialkylaluminum monohalide according

to claim 1, wherein the trialkylaluminum is triethylaluminum.
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