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DESCRIPTION

TITLE OF INVENTION: ALKYLAMINE COMPOSITION AND METHOD FOR
STORING SAID ALKYLAMINE COMPOSITION

TECHNICAL FIELD
[0001]
The present disclosure relates to an alkylamine
composition and a method for storing the alkylamine

composition.

BACKGROUND ART
[0002]

Alkylamines, including n-butylamine, are used in the
production process of pharmaceutical products and the
production process of semiconductors. The purity of raw
materials used in such production processes of
pharmaceutical products and semiconductors is preferably as
high as possible.

[0003]

Alkylamines however often suffer discoloration or a
decline in purity during storage. As a method for
preventing such discoloration during storage, Patent
Literature 1 discloses a method including adding hydrazine
to an aromatic amine for stabilization, thereby preventing

discoloration.

CITATION LIST
- Patent Literature
[0004]
Patent Literature 1: JP H03-287566 A

SUMMARY OF DISCLOSURE
- Technical Problem
[0005]
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The method disclosed in Patent Literature 1 includes
addition of an additive containing hydrazine to a compound
to be stored. 1In such a case, the amine composition
contains the additive itself or a substance derived from
the additive. Use of the amine composition in the
production process of pharmaceutical products and the like
may possibly cause production of a product that does not
meet the required properties.

[0006]

In view of the above issue, the present disclosure
aims to provide an alkylamine composition that contains a
small amount of an ingredient which is unlikely to have an
adverse effect in the production process of pharmaceutical
products and the like, that has excellent storage
stability, and that is unlikely to suffer an increase in
impurities even after long-term storage. The present
disclosure also aims to provide a method for stably storing

the alkylamine composition.

- Solution to Problem
[0007]

The present inventors made intensive studies to find
that the formation of imines during long-term storage of
alkylamines causes a decline in purity, and that in
alkylamine compositions containing a small amount of water,
a decline in purity due to the formation of imines during
long-term storage can be reduced and the total amount of
impurities, including water, can also be reduced. Thus,
the present disclosure was completed.

[0007a] In an aspect, there is provided an alkylamine
composition comprising:

an alkylamine represented by the following formula
(1) in an amount of 99.5% by volume or more; and

water in an amount of 10 ppm by mass or more and 100

ppm by mass or less:
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[Chem. 1]

R2

N (1)
R3/ g
wherein N is a nitrogen atom; R! is a C1-C10 hydrocarbon
group optionally having a ring, a heterocatom, or a halogen
atom; R? and R3 are hydrogen atoms; provided that the
hydrocarbon group, when it has a carbon number of 3 or
more, may have a branched chain structure or a ring
structure and that the heteroatom in the hydrocarbon group
is an oxygen atom, a sulfur atom, or a phosphorus atom;
further, R! has at least one hydrogen atom at o carbon
bonded to the nitrogen atom.
[0007b] In another aspect, there is provided a method
for storing an alkylamine composition, comprising:

filling a container with the alkylamine composition
comprising:

an alkylamine represented by the following formula (1)
in an amount of 99.5% by volume or more; and

water in an amount of 10 ppm by mass or more and 100
ppm by mass or less:
[Chem. 1]

R2
s (1)
2 S

R’ R'

wherein N is a nitrogen atom; R! is a C1-C10
hydrocarbon group optionally having a ring, a heterocatom,
or a halogen atom; R? and R3 are each independently a
hydrogen atom or a C1-Cl0 hydrocarbon group optionally
having a ring, a heteroatom, or a halogen atom; provided

that the hydrocarbon group, when it has a carbon number of
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3 or more, may have a branched chain structure or a ring
structure and that the heteroatom in the hydrocarbon group
is an oxygen atom, a sulfur atom, or a phosphorus atom;
further, R! and R?, when both of them are hydrocarbon
groups having a carbon number of 1 or more, may be directly
bonded to each other to form a ring structure; further, R!
or R?, which is directly bonded by a double bond to form a
ring structure, may form an aromatic ring in the absence of
R3; R!, R?, and R3 may be hydrocarbon groups which are the
same as or different from one another; and R! has at least
one hydrogen atom at o carbon bonded to the nitrogen atom;
and

storing the container filled with the alkylamine
composition at 10°C or higher and 45°C or lower,
wherein the container is made of stainless steel (SUS),
manganese steel, nickel steel, or chrome molybdenum steel.
[0007c] In another aspect, there is provided a container
filled with an alkylamine composition comprising:

an alkylamine represented by the following formula (1)
in an amount of 99.5% by volume or more; and

water in an amount of 10 ppm by mass or more and 100
ppm by mass or less:
[Chem. 1]

R2
s (1)
N

R’ R
wherein N is a nitrogen atom; R! is a C1-C1l0 hydrocarbon
group optionally having a ring, a heterocatom, or a halogen
atom; R? and R3® are each independently a hydrogen atom or a
Cl-C10 hydrocarbon group optionally having a ring, a
heterocatom, or a halogen atom; provided that the hydrocarbon
group, when it has a carbon number of 3 or more, may have a

branched chain structure or a ring structure and that the
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heteroatom in the hydrocarbon group is an oxygen atom, a
sulfur atom, or a phosphorus atom; further, R! and R?, when
both of them are hydrocarbon groups having a carbon number
of 1 or more, may be directly bonded to each other to form
a ring structure; further, R! or R?, which is directly bonded
by a double bond to form a ring structure, may form an
aromatic ring in the absence of R3; R!, R2, and R3 may be
hydrocarbon groups which are the same as or different from
one another; and R! has at least one hydrogen atom at «o
carbon bonded to the nitrogen atom,

wherein the container is made of stainless steel
(SUS), manganese steel, nickel steel, or chrome molybdenum
steel.

[0008]

In one example, there is provided an alkylamine
composition comprising: an alkylamine represented by the
following formula (1) in an amount of 99.5% by volume or
more; and water in an amount of 10 ppm by mass or more and

100 ppm by mass or less:
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[Chem. 1]

R2

N (1)
Rs/ \R1

wherein N is a nitrogen atom; R! is a C1-Cl10 hydrocarbon
group optionally having a ring, a heteroatom, or a halogen
atom; R2 and R3 are each independently a hydrogen atom or a
Cl-C1l0 hydrocarbon group optionally having a ring, a
heterocatom, or a halogen atom; provided that the
hydrocarbon group, when it has a carbon number of 3 or
more, may have a branched chain structure or a ring
structure and that the heterocatom in the hydrocarbon group
is a nitrogen atom, an oxygen atom, a sulfur atom, or a
phosphorus atom; further, R! and R?2, when both of them are
hydrocarbon groups having a carbon number of 1 or more, may
be directly bonded to each other to form a ring structure;
further, R! or R?, which is directly bonded by a double
bond to form a ring structure, may form an aromatic ring in
the absence of R3; R!, R?, and R3 may be hydrocarbon groups
which are the same as or different from one another; and R!
has at least one hydrogen atom at o carbon bonded to the
nitrogen atom.

[0009]

Since the alkylamine composition of the present
disclosure contains water in an amount of 10 ppm by mass or
more and 100 ppm by mass or less, the formation of an
imine, which is an impurity, can be inhibited over a long
period of time. The alkylamine composition contains water
in an amount of 10 ppm by mass or more and 100 ppm by mass
or less. When the alkylamine composition is used in the
production process of pharmaceutical products and the like,
such a very small amount of water in the alkylamine

composition is unlikely to cause production of a product
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that does not meet the required properties. On the other
hand, the water in the composition can inhibit the
formation of an imine which may possibly cause production
of a product that does not meet the required properties.
Even when water is considered a potentially problematic
impurity, the total amount of impurities including water is
small, allowing the composition to be suitable for use in
pharmaceutical products and the like.

[0010]

When the alkylamine composition contains water in an
amount of less than 10 ppm by mass, the formation of an
imine is hardly inhibited, which increases the imine
content of the composition. Use of such a composition in
the production process of pharmaceutical products and the
like may possibly affect the properties of the resulting
product. When the alkylamine composition contains water in
an amount of more than 100 ppm by mass, the imine content
of the composition can be made small but the water itself
may affect the properties of the product when the
composition is used as a raw material in the production of
pharmaceutical products and the like.

[0011]

In the alkylamine composition of the present
disclosure, the alkylamine is preferably n-butylamine.

When the alkylamine in the alkylamine composition is
n-butylamine, the alkylamine composition can be used as a
raw material for producing pharmaceutical products or as an
optimal compound for producing semiconductor devices.
[0012]

The alkylamine composition of the present disclosure
may further contain oxygen in an amount of 1 ppm by volume
or more and 1000 ppm by volume or less.

The alkylamine composition of the present disclosure
contains water within the above range, regardless of oxygen

further contained in an amount of 1 ppm by volume or more
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and 1000 ppm by volume or less, which inhibits the
formation of an imine for a long period of time.
[0013]

In the alkylamine composition of the present
disclosure, setting the oxygen content to less than 1 ppm
by volume is difficult. In contrast, setting the oxygen
content to higher than 1000 ppm by volume may increase the
imine content even when the water content is within the
above range. Use of such an alkylamine composition as a
raw material in the production of pharmaceutical products
and the like may allow the imine itself to possibly affect
the properties of the product.

[0014]

The alkylamine composition of the present disclosure
preferably contains the alkylamine in an amount of 99.9% by
volume or more.

The alkylamine composition of the present disclosure
containing the alkylamine in an amount of 99.9% by volume
or more has a high alkylamine purity and can keep an
impurity content small over a long period of time. Such a
composition can be more suitable for use in pharmaceutical
products and the like.

[0015]

In another example, there is provided a method for
storing an alkylamine composition, comprising: filling a
container with the alkylamine composition as defined above;
and storing the container filled with the alkylamine
composition at 10°C or higher and 45°C or lower.

[0016]

The method for storing an alkylamine composition of
the present disclosure includes: filling a container with
an alkylamine composition; and storing the container filled
with the alkylamine composition at 10°C or higher and 45°C

or lower. In the method, the alkylamine composition used
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is the alkylamine composition of the present disclosure and
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the temperature of the container during storage is 10°C or
higher and 45°C or lower, which can inhibit the formation
of an imine over a long period of time.

[0017]

In the method for storing an alkylamine composition
of the present disclosure, storage of the container filled
with the alkylamine composition at a temperature of lower
than 10°C is not favorable as the cost of cooling
increases. Storage of the container filled with the
alkylamine composition at a temperature of higher than 45°C
is not favorable as an imine is likely to be formed.

[0018]

According to the method for storing an alkylamine
composition of the present disclosure, an increase in an
imine compound is not more than 100 ppm by volume even
after storage at 25°C for a month. As above, the formation
of an imine is inhibited even after storage for a long
period of time.

[0019]

In the method for storing an alkylamine composition
of the present disclosure, the container is preferably made
of stainless steel (SUS), manganese steel, nickel steel, or
chrome molybdenum steel.

In the method for storing an alkylamine composition
of the present disclosure, the container made of stainless
steel (SUS), manganese steel, nickel steel, or chrome
molybdenum steel has sufficient mechanical strength, which
enables safe storage. In addition, since impurities hardly
dissolve from the container, an increase in impurities such
as an imine can be inhibited even after storage of the

alkylamine composition for a long period of time.

- Advantageous Effects of Invention
[0020]

The alkylamine composition of the present disclosure
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contains a very small amount of water. Such a very small
amount of water is unlikely to cause production of a
product that does not meet the required properties and can
inhibit, for a long period of time, the formation of an
imine that is likely to cause production of a product that
does not meet the required properties when the alkylamine
composition is used in the production process of
pharmaceutical products and the like. Even when water is
considered a potentially problematic impurity, the total
amount of impurities including water is small, allowing the
composition to be suitable for use in pharmaceutical

products and the like.

DESCRIPTION OF EMBODIMENTS
[0021]

Hereinafter, the present disclosure is described in
detail. The following descriptions of constituent elements
are examples of embodiments of the present disclosure. The
present disclosure is not limited to these specific
descriptions. Various modifications can be made within the
scope of the gist of the present disclosure.

[0022]

The alkylamine composition of the present disclosure
contains: an alkylamine represented by the following
formula (1) in an amount of 99.5% by volume or more; and
water in an amount of 10 ppm by mass or more and 100 ppm by
mass or less:

[Chem. 2]

R2
\ (1)
R3/ \R1

wherein N is a nitrogen atom; R! is a C1-Cl0 hydrocarbon

group optionally having a ring, a heterocatom, or a halogen



10

15

20

25

30

35

atom; R? and R3 are each independently a hydrogen atom or a
Cl1-C10 hydrocarbon group optionally having a ring, a
hetercatom, or a halogen atom; provided that the
hydrocarbon group, when it has a carbon number of 3 or
more, may have a branched chain structure or a ring
structure and that the hetercatom in the hydrocarbon group
is a nitrogen atom, an oxygen atom, a sulfur atom, or a
phosphorus atom; further, R! and R?, when both of them are
hydrocarbon groups having a carbon number of 1 or more, may
be directly bonded to each other to form a ring structure;
further, R! or R?, which is directly bonded by a double
bond to form a ring structure, may form an aromatic ring in
the absence of R3; R!, R?, and R3 may be hydrocarbon groups
which are the same as or different from one another; and R!
has at least one hydrogen atom at o carbon bonded to the
nitrogen atom.

[0023]

The alkylamine composition of the present disclosure
contains water in an amount of 10 ppm by mass or more and
100 ppm by mass or less, which can inhibit the formation of
an imine, which is an impurity, over a long period of time.
The alkylamine composition contains water in an amount of
10 ppm by mass or more and 100 ppm by mass or less. Such a
very small amount of water is unlikely to cause production
of a product that does not meet the required properties
when the alkylamine composition is used in the production
process of pharmaceutical products and the like. The water
in the composition can inhibit the formation of an imine
that is likely to cause production of a product that does
not meet the required properties. Even when water is
considered a potentially problematic impurity, the total
amount of impurities including water is small, allowing the
composition to be suitable for use in pharmaceutical
products and the like.

[0024]
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In the alkylamine represented by the formula (1),
examples of the halogen atom optionally contained in the
hydrocarbon group include fluorine, chlorine, bromine, and
iodine atoms. The hydrocarbon group, when it has a carbon
number of 3 or more, may be a hydrocarbon group with a
branched chain such as an isopropyl group, an aromatic
hydrocarbon group such as a phenyl group, or an alicyclic
hydrocarbon group containing no conjugated double bond
other than an aromatic conjugated double bond, such as a
cyclohexyl group. The alkylamine represented by the
formula (1) may also be a heterocyclic amine having a five-
membered or six-membered ring structure.

[0025]

Examples of the alkylamine include: tertiary amines
such as trimethylamine, triethylamine, dimethylethylamine,
and diethylmethylamine; secondary amines such as
dimethylamine, diethylamine, di-n-propylamine,
diisopropylamine, dibutylamine, N-methylethylamine, N-
methylpropylamine, N-methylbutylamine, and N-
methylpentylamine; heterocyclic amines such as pyrrolidine,
piperidine, piperazine, pyridine, and pyrazine; and primary
amines such as methylamine, ethylamine, n-propylamine,
isopropylamine, n-butylamine, sec-butylamine,
isobutylamine, n-pentylamine, n-hexylamine, and n-
heptylamine.

[0026]

In the formula (1), R? and R3 are preferably hydrogen
atoms. In the formula (1), R! is preferably a hydrocarbon
group having no heteroatom or halogen atom.

In the formula (1), R! is a C1-C1l0 hydrocarbon group,
preferably a C1-C7 hydrocarbon group, more preferably a C3-
C6 hydrocarbon group.

The alkylamine is therefore preferably n-propylamine,
isopropylamine, n-butylamine, sec-butylamine, or

isobutylamine, particularly preferably n-butylamine.
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[0027]

When the alkylamine composition is a n-butylamine
composition, the content of alkylamines other than n-
butylamine, such as isobutylamine, is preferably 0.05% by
volume or less. When the content of alkylamines other than
n-butylamine is high, a product that does not meet the
required properties may possibly be produced in the
production process of pharmaceutical products and the like.
[0028]

The alkylamine composition of the present disclosure
is a high purity alkylamine composition containing 99.5% by
volume or more of the alkylamine represented by the formula
(1). The alkylamine composition of the present disclosure
preferably contains the alkylamine in an amount of 99.9% by
volume or more, particularly preferably 99.95% by volume or
more. With higher purity, the alkylamine composition is
more suitable for use in the production process of
pharmaceutical products and the production process of
semiconductor devices.

[0029]

The alkylamine composition of the present disclosure
contains water in an amount of 10 ppm by mass or more and
100 ppm by mass or less, preferably in an amount of 30 ppm
by mass or more and 80 ppm by mass or less. This is
because the formation of an imine can be further inhibited.
An alkylamine purified by distillation or the like may only
contain water in an amount of less than 10 ppm in some
cases. In such cases, water such as ultrapure water is
added to adjust the water content. Before the addition,
the dissolved oxygen in the water to be added is preferably
removed by nitrogen bubbling or the like.

[0030]

The alkylamine composition of the present disclosure

may contain oxygen in an amount of 1 ppm by volume or more

and 1000 ppm by volume or less, or in an amount of 10 ppm
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by volume or more and 100 ppm by volume or less.

An alkylamine tends to form an imine during long-term
storage, and forms water at the same time. Since an imine
formed during storage of an alkylamine composition is a
compound having a carbon-nitrogen double bond (C=N) and
water (H,O0) is formed at the same time, oxygen and an amine
contained in the alkylamine composition presumably react
with each other to form an imine. Therefore, an alkylamine
composition containing less oxygen is presumably less
likely to suffer the formation of an imine. However,
reducing the oxygen content to less than 1 ppm by volume is
not easy. The formation of an imine in an alklylamine
composition containing oxygen in an amount of 1000 ppm by
volume or less can be surely inhibited by setting the water
content of the alkylamine composition to 10 ppm by mass or
more and 100 ppm by mass or less.

[0031]

The alkylamine composition may contain other
impurities in addition to the alkylamine, water, and
oxygen. Examples of the other impurities include inert gas
and nitrogen. The total content of these impurities is
preferably 20 ppm by volume or less.

[0032]

Next, a method for storing the alkylamine composition
is described.

The method for storing an alkylamine composition of
the present disclosure includes: filling a container with
the alkylamine composition of the present disclosure; and
storing the container filled with the alkylamine
composition at 10°C or higher and 45°C or lower.

[0033]

In the method for storing an alkylamine composition
of the present disclosure, the filling includes filling a
container with the alkylamine composition.

In this operation, the container is preferably filled
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with the composition in a liquid state. The alkylamine
composition of the present disclosure is liquid at the
above temperatures in most cases, and therefore can be used
in a liguid state in filling a storage container. Even
when the alkylamine composition of the present disclosure
is gaseous at room temperature, it can be liquefied by
filling under pressure. In this case, the vapor pressure
is not very high, which enables safe filling of a metal
container normally used for cylinders or the like with the
composition using a pump or the like.

[0034]

Containers to be filled with the alkylamine
composition are not limited. Examples thereof include
containers made of stainless steel (SUS), manganese steel,
nickel steel, and chrome molybdenum steel.

[0035]

When storing the alkylamine composition after filling
the container, the container filled with the alkylamine
composition is stored at 10°C or higher and 45°C or lower.
[0036]

Storage at a temperature of lower than 10°C is not
favorable as it requires cooling of the storage container
to lower than 10°C, which unfavorably increases the cost of
storage. Storage at a temperature of higher than 45°C is
not favorable as it requires heating, which is costly for
heating and allows easy formation of an imine.

[0037]

In the storing, the container filled with the
alkylamine composition should be stored in a storage unit
that can be kept at around room temperature. Preferably,
the container is stored in a storage unit that can be kept
at a constant temperature of around 25°C.

[0038]
In the alkylamine composition of the present

disclosure, an increase in an imine compound 1s not more
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than 100 ppm by volume even after storage at 25°C for a
month. Therefore, according to the method for storing an
alkylamine composition of the present disclosure, the
formation of an imine can be sufficiently inhibited even
during long-term storage.

[0039]

After storage of the alkylamine composition at 25°C
for a month, the increase in an imine compound is
preferably not more than 80 ppm by volume, more preferably
not more than 30 ppm by volume.

[0040]

When the alkylamine composition is actually used
after storage of the container filled with the alkylamine
composition for a predetermined period of time, the
container containing the alkylamine composition is
transferred to the site, and the container is heated to the
boiling point of the alkylamine composition or a
temperature close to the boiling point. Thus, the
alkylamine composition is vaporized into a gas composition
to be supplied to the intended equipment via a pipe or the
like. Alternatively, the alkylamine composition of the
present disclosure after storage can be taken out in a
liquid state and supplied to the intended equipment via a
pipe or the like.

In the case where the storage location and the
production equipment and the like are close to each other,
providing piping connecting the storage container with the
production equipment and the like enables appropriate
supply of the alkylamine composition of the present
disclosure to the production equipment and the like.

[0041]

Examples of methods for heating the container include
covering the container with a mantle heater and covering
the container with a jacket in which a heat medium such as

hot water or steam is circulated.
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The flow rate of the gas composition depends on the
configuration of the intended equipment and is not limited.
The flow rate of the gas composition can be controlled by a

mass flow controller, for example.

EXAMPLES
[0042]

The following is an example of a more specific
disclosure of an embodiment of the present disclosure. The
present disclosure is not limited to these examples only.
[0043]

[Example 1]

A raw material containing n-butylamine was distilled
to obtain a n-butylamine composition with a purity of
99.99% by volume and a water content of 8 ppm by mass. The
oxygen concentration was considered to be 1 ppm by volume
or more and 1000 ppm by volume or less. The oxygen
concentration can be converted from the imine compound
content by liquid-phase analysis using a gas chromatograph
analyzer (GC-2030, available from Shimadzu Corporation,
Detector: FID). Specifically, the oxygen concentration can
be calculated from the estimated mechanism that 2 mol of
butylamine and 1 mol of O, generate 1 mol of an imine
compound.

[0044]

Ultrapure water was then added to the n-butylamine
composition, thereby preparing a n-butylamine composition
with a water content of 50 ppm by mass. Since the amount
of dissolved oxygen in ultrapure water was negligibly
small, the oxygen concentration of the n-butylamine
composition was almost the same in each example.

[0045]

A 1-L SUS container was filled with 0.9 L of the n-

butylamine composition obtained from the preparation at

room temperature and stored at 25°C.
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Then, the n-butylamine composition in the container
was sampled every month for measurement of the purity of n-
butylamine and the imine compound (N-butylbutanimine)
content by gas chromatography using a gas chromatograph
analyzer (GC-2030, available from Shimadzu Corporation,
detector: FID). The water content was measured using a

Karl Fischer moisture titrator (instrument: Kyoto

Electronics Manufacturing Co., Ltd., MKC-610). Table 1
shows the results.
[0046]
[Table 1]
Purity of n—butylamine | Water content | N-Butylbutanimine content
(vol%) (mass ppm) (volume ppm)
Before test 99.99 50 0
After one month 99.99 51 10
After two months 99.99 52 12
After three months 99.99 54 14
[0047]
[Example 2]

An n-butylamine composition was obtained as in
Example 1, except that ultrapure water was added to set the
water content of the n-butylamine composition to 90 ppm by
mass. A container was filled with the obtained n-
butylamine composition at room temperature and stored at
25°C. Then, the purity of n-butylamine and the imine
compound (N-butylbutanimine) content of the n-butylamine
composition were measured by gas chromatography every
month. Similarly, the water content was measured with a
Karl Fischer moisture titrator every month. Table 2 shows
the results.

[0048]
[Table 2]
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Purity of n—butylamine | Water content | N—-Butylbutanimine content
(vol%) (mass ppm) (volume ppm)
Before test 99.99 90 0
After one month 99.99 90 0
After two months 99.99 91 5
After three months 99.99 91 5

[0049]
[Comparative Example 1]

An n-butylamine composition was obtained as in
Example 1, except that ultrapure water was not added after
distilling a raw material containing n-butylamine to obtain
n-butylamine with a purity of 99.99% by volume and a water
content of 8 ppm by mass. A 1-L SUS container was filled
with 0.9 L of the obtained n-butylamine composition and
stored at 25°C.

[0050]

Then, the purity of n-butylamine and the imine
compound (N-butylbutanimine) content of the n-butylamine
composition were measured by gas chromatography every
month. Similarly, the water content was measured with a
Karl Fischer moisture titrator every month. Table 3 shows

the results.

[0051]
[Table 3]
Purity of n—butylamine | Water content | N-Butylbutanimine content
(vol%) (mass ppm) (volume ppm)
Before test 99.99 8 0
After one month 99.98 20 130
After two months 99.98 24 141
After three months 99.98 27 146
[0052]

As is clear from the results shown in Tables 1 to 3,
in Comparative Example 1 in which the water content was
less than 10 ppm by mass, the amount of the imine compound

increased significantly with time, accompanied by a slight
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increase in water content. 1In contrast, in Examples 1 and
2 in which the water content was 10 ppm by mass or more,
the amount of the imine compound did not increase so much.
Considering the sum of the amount of water and the amount
of the imine compound as the total amount of impurities,
the concentration of impurities was lower in Examples 1 and
2 than in Comparative Example 1, because daring addition of
water inhibited the formation of the imine compound.

[0053]

The present application claims priority to Japanese
Patent application No. 2020-115757 filed on July 3, 2020
under the Paris Convention and provisions of national law
in a designated State. The disclosure of the application

is hereby incorporated by reference in its entirety.



10

15

20

25

30

18

CLAIMS

Claim 1. An alkylamine composition comprising:

an alkylamine represented by the following formula
(1) in an amount of 99.5% by volume or more; and

water in an amount of 10 ppm by mass or more and 100
ppm by mass or less:
[Chem. 1]

R2
N (1)
Rs/ \R1

wherein N is a nitrogen atom; R! is a C1-C10 hydrocarbon
group optionally having a ring, a heteroatom, or a halogen
atom; R? and R3?® are hydrogen atoms; provided that the
hydrocarbon group, when it has a carbon number of 3 or
more, may have a branched chain structure or a ring
structure and that the hetercatom in the hydrocarbon group
is an oxygen atom, a sulfur atom, or a phosphorus atom;
further, R! has at least one hydrogen atom at o carbon

bonded to the nitrogen atom.

Claim 2. The alkylamine composition according to
claim 1,
wherein R! in the formula (1) is a hydrocarbon group

having no heteroatom or halogen atom.

Claim 3. The alkylamine composition according to
claim 1 or 2,

wherein R! in the formula (1) has a carbon number of
3 to 6.

Claim 4. The alkylamine composition according to

claim 1,
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wherein the alkylamine is n-butylamine.

Claim 5. The alkylamine composition according to any
one of claims 1 to 4, further comprising oxygen in an

amount of 1 ppm by volume or more and 1000 ppm by volume or
less.

Claim 6. The alkylamine composition according to any
one of claims 1 to 5,
wherein the alkylamine composition contains the

alkylamine in an amount of 99.9% by volume or more.

Claim 7. A method for storing an alkylamine
composition, comprising:

filling a container with the alkylamine composition
comprising:

an alkylamine represented by the following formula (1)
in an amount of 99.5% by volume or more; and

water in an amount of 10 ppm by mass or more and 100
ppm by mass or less:
[Chem. 1]

RZ

i (1)
Rs/ \R1

wherein N is a nitrogen atom; R! is a C1-C10
hydrocarbon group optionally having a ring, a heteroatom,
or a halogen atom; R?2 and R3® are each independently a
hydrogen atom or a Cl1-Cl0 hydrocarbon group optionally
having a ring, a heterocatom, or a halogen atom; provided
that the hydrocarbon group, when it has a carbon number of
3 or more, may have a branched chain structure or a ring
structure and that the heteroatom in the hydrocarbon group
is an oxygen atom, a sulfur atom, or a phosphorus atom;

further, R! and R?, when both of them are hydrocarbon
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groups having a carbon number of 1 or more, may be directly
bonded to each other to form a ring structure; further, R!
or R?2, which is directly bonded by a double bond to form a
ring structure, may form an aromatic ring in the absence of
R3; R!, R?, and R3 may be hydrocarbon groups which are the
same as or different from one another; and R! has at least
one hydrogen atom at o carbon bonded to the nitrogen atom;
and

storing the container filled with the alkylamine
composition at 10°C or higher and 45°C or lower,

wherein the container is made of stainless steel
(SUS), manganese steel, nickel steel, or chrome molybdenum

steel.

Claim 8. The method for storing an alkylamine
composition according to claim 7,

wherein an increase in an imine compound is not more
than 100 ppm by volume even after storage at 25°C for a

month in the storing.

Claim 9. A container filled with an alkylamine
composition comprising:

an alkylamine represented by the following formula (1)
in an amount of 99.5% by volume or more; and

water in an amount of 10 ppm by mass or more and 100
ppm by mass or less:
[Chem. 1]

RZ
i (1)
WA
R’ R'
wherein N is a nitrogen atom; R! is a C1-Cl1l0 hydrocarbon
group optionally having a ring, a heteroatom, or a halogen

atom; R?2 and R3 are each independently a hydrogen atom or a

Cl-C10 hydrocarbon group optionally having a ring, a



10

15

21

heterocatom, or a halogen atom; provided that the hydrocarbon
group, when it has a carbon number of 3 or more, may have a
branched chain structure or a ring structure and that the
heterocatom in the hydrocarbon group is an oxygen atom, a
sulfur atom, or a phosphorus atom; further, R! and R?, when
both of them are hydrocarbon groups having a carbon number
of 1 or more, may be directly bonded to each other to form
a ring structure; further, R! or R?, which is directly bonded
by a double bond to form a ring structure, may form an
aromatic ring in the absence of R3; R!, R?, and R3 may be
hydrocarbon groups which are the same as or different from
one another; and R! has at least one hydrogen atom at «o
carbon bonded to the nitrogen atom,

wherein the container is made of stainless steel (SUS),

manganese steel, nickel steel, or chrome molybdenum steel.



