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DESCRIPTION

HYDROGEN SULFIDE MIXTURE, METHOD FOR PRODUCING SAME, AND

FILLING CONTAINER

Technical Field
[0001]

The present invention relates to a hydrogen sulfide
mixture, a method for producing the same, and a filling

container.

Background Art
[0002]

Hydrogen sulfide (H2S) has been used for producing a
phosphor, a compound semiconductor, and a CIGS
(Copper-Indium—-Gallium—-Selenium) solar cell, and the like
but has been examined to be used also for producing a Si
semiconductor in recent years. In the production of the Si
semiconductor, the hydrogen sulfide has been used for fine
processing, and therefore high purity hydrogen sulfide has
been required, and thus a demand for an improvement of the
quality has increased.

However, hydrogen sulfide gas filled into a filling
container has had the following problems. More specifically,
the hydrogen sulfide contains a trace amount of moisture
difficult to remove in a production process. Even when high
purity hydrogen sulfide with a sufficiently low moisture

concentration is filled into a filling container, the
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moisture is concentrated within the filling container in some
cases. Therefore, there has been a possibility that hydrogen
sulfide gaswith an insufficiently lowmoisture concentration
is emitted from the filling container. This problem is
described in detail below.

[0003]

When the hydrogen sulfide gas is emitted from the filling
container, liquefied hydrogen sulfide of a liquid phase
evaporates to maintain the vapor-liquid equilibrium within
the filling container. In that case, moisture having a
vapor-liquid equilibrium constant of about 0.2 has a small
evaporation amount as compared with that of the hydrogen
sulfide, and therefore is likely to remain on the liquid phase
side, and then the moisture is concentratedwithin the filling
container with the emission of the hydrogen sulfide gas.
Therefore, the amount of the moisture entrained in the
hydrogen sulfide gas is very small in the early stage of the
start of the emission and the moisture concentration of the
hydrogen sulfide gas is sufficiently low. However, with the
progress of a reduction in the liquid phase by the evaporation,
the amount of the moisture entrained in the hydrogen sulfide
gas gradually increases, and thus the moisture concentration
of the hydrogen sulfide gas increases.

[0004]

For example, the moisture concentration of the liquid
phase in the completion of the filling into the filling
container in the hydrogen sulfide generally referred to as

a high purity article is about 300 mol ppm. However, in a
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state where the moisture is concentrated on the liquid phase
side with the emission of the hydrogen sulfide gas from the
filling container and the entire amount of the liquefied
hydrogen sulfide is finally gasified, the moisture
concentration of a gaseous phase increases to about 1500 mol
ppm. Although products with lower moisture concentrations
are also circulating in the market, the moisture
concentration of the liquid phase in the completion of the
filling into the filling container is about 20 mol ppm and
the moisture concentration of the gaseous phase in the state
where the entire amount of the liquefied hydrogen sulfide is
finally gasified is about 100 mol ppm.

[0005]

When the moisture concentration of the hydrogen sulfide
gas is high, the moisture is likely to adhere to the inner
wall surface of piping through which the hydrogen sulfide gas
flows. The hydrogen sulfide is absorbed into the moisture
to be hydrosulfuric acid, and therefore there is a possibility
that the piping corrodes and deteriorates, and thus the repair
cost increases. Moreover, when the degradation of the piping
proceeds to cause the leakage of hydrogen sulfide gas harmful
to a human body, there is a possibility that a disaster or
an accident occurs. Furthermore, the piping is formed of
stainless steel in many cases. When heavy metals, such as
nickel, chromium, and iron, eluted from the piping due to the
corrosion are entrained in the hydrogen sulfide gas, there
is a possibility that, when hydrogen sulfide gas is used as

an additive of an etching gas of a semiconductor wafer, for
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example, the heavy metals adhere to the wafer surface to
pollute the wafer.
[0006]

To solve the problems, PTL 1 discloses a removal method
by dehumidification agents, such as synthetic zeolite, for
example, as a method for removing the moisture in the hydrogen
sulfide. However, the moisture concentration required for
corrosion control is unknown, and therefore the method
described in Patent Document 1 has been difficult to provide

hydrogen sulfide capable of controlling corrosion.

Citation List
Patent Literature

PTL 1: JPH2-141406 Al

Summary of Invention

Technical Problem
[0008]

Then, it is an object of the present invention to solve
the problems of conventional technologies described above and
provide a hydrogen sulfide mixture hardly corroding metals
and a method for producing the same. It is another object
of the present invention to provide a filling container filled

with the hydrogen sulfide mixture hardly corroding metals.

Solution to Problem

[0009]
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To solve the above-described problems, one aspect of the
present invention is as described in [1] to [11] below.

[1] Ahydrogen sulfide mixture contains hydrogen sulfide
and water, in which the hydrogen sulfide mixture is filled
into a filling container so that at least one part of the
hydrogen sulfide mixture is liquid and the moisture
concentration of a gaseous phase is 0.001 mol ppm or more and
less than 75 mol ppm.

[2] Ahydrogen sulfide mixture contains hydrogen sulfide
and water, in which the hydrogen sulfide mixture is filled
into a filling container so that at least one part of the
hydrogen sulfide mixture is liquid and the moisture
concentration of a liquid phase is 0.01 mol ppm or more and
less than 15 mol ppm.

[3] The hydrogen sulfide mixture according to [1] or [2],
in which a ratio V/Go of the internal volume V (unit: L) of
the filling container to the initial £illing amount Go (unit:
kg) into the filling container is 1.47 or more and 2.10 or
less.

[0010]

[4] A method for producing a hydrogen sulfide mixture
containing hydrogen sulfide and water includes a dehydration
process of bringing a hydrogen sulfide mixture having a
moisture concentration of 15 mol ppm or more into contact with
a moisture adsorbent to reduce the moisture concentration to
less than 10 mol ppm and a filling process of filling the
hydrogen sulfide mixture obtained in the dehydration process

into a filling container so that at least one part of the
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hydrogen sulfide mixture is liquid and the moisture
concentration of a liquid phase in the completion of the
filling is 0.01 mol ppm or more and less than 15 mol ppm.
[0011]

[5] The method for producing a hydrogen sulfide mixture
according to [4], in which at least one part of the filling
container is formed of stainless steel.

[6] The method for producing a hydrogen sulfide mixture
according to [4] or [5], in which a ratio V/Gi of the internal
volume V (unit: L) of the filling container to the filling
amount Gi (unit: kg) of the hydrogen sulfide mixture into the
filling container in the filling process is 1.47 or more and
37.0 or less.

[0012]

[7] A filling container filled with a hydrogen sulfide
mixture containing hydrogen sulfide and water, in which the
hydrogen sulfide mixture is filled so that at least one part
of the hydrogen sulfide mixture is liquid and the moisture
concentration of a gaseous phase is 0.001 mol ppm or more and
less than 75 mol ppm.

[8] A filling container filled with a hydrogen sulfide
mixture containing hydrogen sulfide and water, in which the
hydrogen sulfide mixture is filled so that at least one part
of the hydrogen sulfide mixture is liquid and the moisture
concentration of a liquid phase is 0.01 mol ppm or more and
less than 15 mol ppm.

[0013]
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[9] The filling container according to [7] or [8], in
which the ratio V/Go of the internal volume V (unit: L) to
the initial filling amount Go (unit: kg) of the hydrogen
sulfide mixture is 1.47 or more and 2.10 or less.

[10] The filling container according to any one of [7]
to [9], in which the capacity is 1 L or more and 2000 L or
less.

[11] The filling container according to any one of [7]
to [10], in which at least one part is formed of stainless

steel.

Advantageous Effects of Invention
[0014]
The present invention can provide a hydrogen sulfide

mixture hardly corroding metals.

Description of Embodiments
[0015]

The present invention specifies the moisture
concentration in hydrogen sulfide to control the corrosion
of metals by the hydrogen sulfide. It is generally known that
the corrosion of metals by the hydrogen sulfide is strongly
influenced by the moisture concentration but the influence
of the moisture concentration of a ppm level has not been
clarified.

Then, as a result of extensively examining the corrosion
of metals by a trace amount of moisture in the hydrogen sulfide,

the present inventors have surprisingly found that the
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corrosion of metals is remarkably controlled when the
moisture concentration is sufficiently low at a ppm level,
and thus have accomplished the present invention.
Hereinafter, one embodiment of the present invention is
described in detail.

[0016]

A hydrogen sulfide mixture of this embodiment contains
hydrogen sulfide and water. The hydrogen sulfide mixture is
filled into a filling container so that at least one part of
the hydrogen sulfide mixture is liquid and the moisture
concentration of a gaseous phase is 0.001 mol ppm or more and
less than 75 mol ppm. The moisture concentration of a liquid
phase is 0.01 mol ppm or more and less than 15 mol ppm.

A filling container of this embodiment is a filling
container filledwith the hydrogen sulfide mixture containing
hydrogen sulfide and water. The hydrogen sulfide mixture is
filled into the filling container so that at least one part
of the hydrogen sulfide mixture is liquid and the moisture
concentration of the gaseous phase is 0.001 mol ppm or more
and less than 75 mol ppm. The moisture concentration of the
liquid phase is 0.01 mol ppm or more and less than 15 mol ppm.
[0017]

The moisture concentrations of the gaseous phase and the
liquid phase described above are the moisture concentrations
of the gaseous phase and the liquid phase from the point of
time when the filling of the hydrogen sulfide mixture into

the filling container is completed to the point of time when
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the substantially entire amount of the hydrogen sulfide
mixture in the filling container is discharged.

When the moisture concentration of the gaseous phase of
the hydrogen sulfide mixture in which the gaseous phase and
the liquid phase coexist is less than 0.01 mol ppm, it is
difficult to directly measure the moisture concentration.
Therefore, one fifth of the moisture concentration of the
liquid phase is regarded as the moisture concentration of the
gaseous phase. This is based on the fact that it is
experientially known that the moisture concentrations in the
hydrogen sulfide in which the gaseous phase and the liquid
phase coexist satisfy Moisture concentration of gaseous
phase:Moisture concentration of liquid phase = 1:5.

[0018]

In such a hydrogen sulfide mixture, the moisture
concentration of the liquid phase in the completion of the
filling into the filling container is very low. Therefore,
even when the moisture is concentrated on the liquid phase
side with the emission of hydrogen sulfide mixture gas from
the filling container, a state where the moisture
concentration of the liquid phase is sufficiently low is
maintained until the entire amount of the liquefied hydrogen
sulfide mixture in the filling container is gasified.
Accordingly, the moisture concentration of the hydrogen
sulfide mixture gas emitted from the filling container is
sufficiently low from the early stage of the emission to the
end of the emission (time when the entire amount of the

liquefied hydrogen sulfide mixture in the filling container
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is gasified). Therefore, the corrosion of metals by the
hydrogen sulfide mixture gas emitted from the filling
container can be remarkably controlled to the end of the
emission.

[0019]

The moisture concentration of the liquid phase is 0.01
mol ppm or more and less than 15 mol ppm and is preferably
0.01 mol ppm or more and 14 mol ppm or less, more preferably
0.01 mol ppm or more and 7.0 mol ppm or less, and still more
preferably 0.01 mol ppm or more and 0.75 mol ppm or less.

When the moisture concentration of the liquid phase is
less than 15 mol ppm, the moisture concentration of the
hydrogen sulfide mixture gas emitted froma £filling container
is maintained at a level (for example, less than 75 mol ppm)
where the corrosion of metals is controlled to the end of the
emission, even when the moisture is concentrated on the liquid
phase side with the emission of the hydrogen sulfide mixture
gas from the filling container. The moisture concentration
lower than 0.01 mol ppm is difficult to confirm.

[0020]

The hydrogen sulfide mixture in the filling container
and the hydrogen sulfide mixture gas emitted from the filling
container have low moisture concentrations and are hard to
corrode metals as described above. Therefore, for a portion
which the hydrogen sulfide mixture in the filling container
and the hydrogen sulfide mixture gas emitted from the filling
container contact, metals, such as stainless steel, can be

used, without the use of expensive corrosion-resistant alloys,
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such as HASTELLOY (Trademark). For example, portions in
contact with the hydrogen sulfide mixture in a filling
container, piping, a production device, a supply device, a
conveying device, a reaction device, and the like of the
hydrogen sulfide mixture can be formed of metals, such as
stainless steel. The type of usable stainless steel is not
particularly limited and SUS316, SUS316L, SUS304, SUS304L,
and the like are mentioned.

[0021]

The initial filling amount Go (unit: kg) of the hydrogen
sulfide mixture into the filling container is the filling
amount in the completion of a filling process and may also
be set to 70% or more and 100% or less of the upper limit of
the mass calculated according to the internal volume V of the
filling container prescribed by Paragraph 4 of Article 48 of
High Pressure Gas Safety Act, although not particularly
limited. In other words, the ratio V/Go of the internal
volume V (unit: L) of the filling container to the initial
filling amount Go (unit: kg) of the hydrogen sulfide mixture
into the filling container is not particularly limited and
may be set to 1.47 or more and 2.10 or less.

[0022]

When the ratioV/Gpis 1.47 ormore (i.e., whenthe initial
filling amount Go of the hydrogen sulfide mixture into the
filling container is 100% or less of the upper limit of the
mass calculated according to the internal volume V of the
filling container), the filling of the hydrogen sulfide

mixture into the filling container is not overfilling, and
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thus is safe. On the other hand, when the ratio V/Gp is 2.10
or less (i.e., when the initial filling amount Go of the
hydrogen sulfide mixture into the filling container is 70%
or more of the upper limit of the mass calculated according
to the internal volume V of the filling container), the
initial filling amount Gg of the hydrogen sulfide mixture to
the internal volume V of the filling container is a sufficient
amount, and therefore the transportation efficiency of the
hydrogen sulfide mixture by the filling container is high.
[0023]

The ratio V/Go of the internal volume V (unit: L) of the
filling container to the initial £illing amount Go (unit: kqg)
of the hydrogen sulfide mixture into the filling container
is more preferably 1.50 or more and 2.00 or less and still
more preferably 1.53 or more and 1.90 or less.

Next, one embodiment of a method for producing the
above-described hydrogen sulfide mixture is described.
First, the moisture is removed from hydrogen sulfide mixture
gas having a moisture concentration of 15 mol ppm or more in
a dehydration process to obtain a hydrogen sulfide mixture
gas having a moisture concentration of less than 10 mol ppm.
In the dehydration process, the hydrogen sulfide mixture gas
having a moisture concentration of 15 mol ppm or more is
brought into contact with a moisture adsorbent to be
dehydrated to set the moisture concentration to less than 10
mol ppm. The type of the moisture adsorbent is not
particularly limited insofar as the moisture concentration

of the hydrogen sulfide mixture gas can be set to less than
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10 mol ppm. For example, zeolite, activated carbon, silica
gel, and diphosphorus pentoxide are mentioned. The type of
the zeolite is not particularly limited and a ratio of silica
and alumina contained in the zeolite and the pore size of fine
pores are also not particularly limited. Those having
hydrogen sulfide resistance are preferable and, for example,
Molecular Sieve 3A and high silica zeolite are mentioned.
[0024]

The hydrogen sulfide mixture gas having a moisture
concentration set to less than 10 mol ppm by the dehydration
process is compressed, and then filled into a filling
container having a capacity of 1 L or more and 2000 L or less,
for example, in the filling process. In that case, the
hydrogen sulfide mixture gas is compressed and filled so that
at least one part of the hydrogen sulfide mixture gas is liquid
and the moisture concentration of a liquid phase in the
completion of the filling is 0.01 mol ppm or more and less
than 15 mol ppm.

[0025]

A method for compressing the hydrogen sulfide mixture
gas and filling the compressed hydrogen sulfide mixture gas
into a filling container is not limited. For example, a
method is mentioned which includes increasing the pressure
of the hydrogen sulfide mixture gas with a compressor to
liquefy the hydrogen sulfide mixture gas, removing a low
boiling point component and a high boiling point component
using a distillation column, storing the resultant hydrogen

sulfide mixture gas in a product tank, and then moving the
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resultant hydrogen sulfide mixture gas toa £filling container
from the product tank to fill the resultant hydrogen sulfide
mixture gas into the filling container.

The capacity of the filling container can be set to 1
L or more and 2000 L or less and preferably 2 L or more and
1800 L or less and more preferably 3 L or more and 1500 L or
less. When the capacity of the filling container is 1 L or
more, the amount of the usable hydrogen sulfide mixture is
large, and therefore the efficiency is excellent. On the
other hand, when the capacity of the filling container is 2000
L or less, the filling container is easily produced and
transported.

[0026]

The temperature of the filling container is not
particularly limited in filling the hydrogen sulfide mixture
into the filling container. The filling container may be
cooled beforehand to -90°C or more and 0°C or less.
Furthermore, when the moisture remains in the filling
container, the moisture concentration of the filled hydrogen
sulfide mixture increases. Therefore, heating
decompression treatment may be performed beforehand so that
the amount of the remaining moisture in the filling container
is 0.1 mol ppm or less.

[0027]

Furthermore, the ratio V/G: of the internal volume V
(unit: L) of the filling container to the filling amount Gi
(unit: kg) of the hydrogen sulfide mixture into the filling

container in the £filling process is not particularly limited
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and may also be set to 1.47 or more and 37.0 or less. When
the ratio V/Gi; is 1.47 or more, the filling of the hydrogen
sulfide mixture into the filling container is not overfilling,
and thus i1s safe. On the other hand, when the ratio V/G: is
37.0 or less, the hydrogen sulfide mixture is liquefied.
[0028]

The ratio V/Gi of the internal volume V (unit: L) of the
filling container to the filling amount Gi (unit: kg) of the
hydrogen sulfide mixture into the filling container in the
filling process is more preferably 1.47 or more and 2.70 or
less and still more preferably 1.47 or more and 2.10 or less.

A method for measuring the moisture concentration of the
hydrogen sulfide mixture in each process (dehydration process,
filling process) of the method for producing the hydrogen
sulfide mixture of this embodiment is not particularly
limited insofar as the measurement up to about 0.01 mol ppm
can be correctly performed. For example, a mirror surface
cooling type dew point meter, a Fourier transform infrared
spectrometer (FT-IR), a method using a phosphorus pentaoxide
type moisture meter or the like, and a cavity ring-down
spectroscopy (CRDS) are mentioned.

[0029]

In the case of a gaseous phase, the moisture
concentration in the present invention is one measured by
taking out a sample from a gaseous phase portion of the filling
container, and then measuring the moisture concentration by
the cavity ring—-down spectroscopy. On the other hand, in the

case of a liquid phase, the moisture concentration in the
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present invention is one measured by taking out a sample from
a liquid phase portion of the filling container, gasifying
the same, and then measuring the moisture concentration by
the cavity ring-down spectroscopy as in the case of the
gaseous phase.

According to such a method for producing the hydrogen
sulfide mixture of this embodiment, a hydrogen sulfide
mixture having a very low moisture concentration and hardly
causing the corrosion of metals, such as stainless steel, can
be produced with a simple facility. The hydrogen sulfide
mixture produced by the method for producing the hydrogen
sulfide mixture of this embodiment is usable as an addition
gas or an interface treatment gas in etching in the production
of a semiconductor or a thin film transistor.

[0030]

Furthermore, the hydrogen sulfide mixture obtained by
the method for producing the hydrogen sulfide mixture of this
embodiment is also usable for the production of various
chemicals, such as pharmaceutical agents and dye
intermediates.

Although this embodiment describes an example of the
present invention, the present invention is not limited to
this embodiment. Moreover, this embodiment can be variously
altered or modified and embodiments subjected to the
alternations or the modifications can also be encompassed in

the present invention.

EXAMPLES
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[0031]

Hereinafter, the present invention is described in more
detail with reference to Examples and Comparative Examples.
[Example 1]

Into a filling container having a capacity of 47 L, 30
kg of a hydrogen sulfide mixture containing hydrogen sulfide
and water was filled so that one part of the hydrogen sulfide
mixture was a liquid. The ratio V/Go of the internal volume
V of the filling container to the initial filling amount Go
at this time is 1.57. The hydrogen sulfide mixture in the
filling container was separated into a gaseous phase and a
liquid phase. The moisture concentration of the liquid phase
in the completion of the filling was 12 mol ppm.

[0032]

The gaseous phase was extracted from the filling
container at a discharge rate of 2 IL/min until the remaining
amount of the hydrogen sulfide mixture in the filling
container was 1 kg. In this state, the liquid phase in the
filling container disappeared, the entire amount of the
hydrogen sulfide mixture was gasified, and the moisture
concentration of the gas was 60 mol ppm.

A rectangular-shaped (10 mm in width, 50 mm in length,
and 1 mm in thickness) SUS316L test piece was prepared, the
mass was measured, and then the test piece was hung in a
pressure resistant container using a string containing Teflon
(Registered Trademark). The hydrogen sulfide mixture gas

having a moisture concentration of 60 mol ppm was introduced
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into the pressure resistant container, and then the internal
pressure was set to 0.5 MPaG.
[0033]

The pressure resistant container was allowed to stand
for 5 days in a state of being heated at 100°C, and then
sufficiently purged with N2. Then, after confirming that the
hydrogen sulfide concentration was less than 0.1 mol ppm, the
pressure resistant container was opened, and then the test
piece was taken out. The taken-out test piece was
ultrasonically cleaned with ultrapure water and a 10% by mass
nitric acid aqueous solution for 10 minutes, respectively,
and then dried. Thereafter, the mass was measured, and then
the corrosion rate was calculated from mass changes. As a
result, the corrosion rate was 0.83 um/y. Thus, the progress
of the corrosion by the remaining gas was very slow even in
a state where 97% of the initial filling amount was
discharged.

[0034]
[Example 2]

A hydrogen sulfide mixture gas having a moisture
concentration of 30 mol ppm was obtained by performing the
same operation as that of Example 1, except that the moisture
concentration of the liquid phase in the completion of the
filling into the filling container was 6.0 mol ppm. The
corrosion rate of a test piece was 0.64 um/y as measured by
performing the same operation as that of Example 1, except
using the hydrogen sulfide mixture gas.

[0035]
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[Example 3]

A hydrogen sulfide mixture gas having a moisture
concentration of 3.8 mol ppm was obtained by performing the
same operation as that of Example 1, except that the moisture
concentration of the liquid phase in the completion of the
filling into the filling container was 0.75 mol ppm. The
corrosion rate of a test piece was 0.41 um/y as measured by
performing the same operation as that of Example 1, except
using the hydrogen sulfide mixture gas.

[0036]
[Example 4]

A hydrogen sulfide mixture gas having a moisture
concentration of 0.75 mol ppm was obtained by performing the
same operation as that of Example 1, except that the moisture
concentration of the liquid phase in the completion of the
filling into the filling container was 0.15 mol ppm. The
corrosion rate of a test piece was 0.38 um/y as measured by
performing the same operation as that of Example 1, except
using the hydrogen sulfide mixture gas.

[0037]
[Comparative Example 1]

A hydrogen sulfide mixture gas having a moisture
concentration of 75 mol ppm was obtained by performing the
same operation as that of Example 1, except that the moisture
concentration of the liquid phase in the completion of the
filling into the filling container was 15 mol ppm. The

corrosion rate of a test piece was 7.1 um/y as measured by
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performing the same operation as that of Example 1, except
using the hydrogen sulfide mixture gas.

[0038]

[Comparative Example 2]

A hydrogen sulfide mixture gas having a moisture
concentration of 150 mol ppm was obtained by performing the
same operation as that of Example 1, except that the moisture
concentration of the liquid phase in the completion of the
filling into the filling container was 30 mol ppm. The
corrosion rate of a test piece was 47 Um/y as measured by
performing the same operation as that of Example 1, except
using the hydrogen sulfide mixture gas.

[0039]

These results (see Table 1) indicate that, when the
moisture concentration of the liquid phase in the completion
of the filling into the £illing container is less than 15 mol
ppm, the moisture concentration of the hydrogen sulfide
mixture gas emitted from the filling container is
sufficiently low to the end of the emission (time when the
entire amount of the liquefied hydrogen sulfide mixture in
the filling container is gasified), and therefore the

corrosion of metals is remarkably controlled.

[0040]
[Table 1]
Comp. | Comp

Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 1 Ex.
Mmsturg concgqtratlon of liquid phase in 12 6.0 0.75 015 15 30
completion of filling (mol ppm)
Moisture concentration of gaseous phase after
extracting gaseous phase until remaining amount 60 30 3.8 0.75 75 150
is 1 kg (mol ppm)
Corrosion rate (umfy) 0.83 0.64 0.41 0.38 7.1 47

- 20 -
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[0041]
[Example 5]

Next, an example of a method for producing a hydrogen
sulfide mixture having a moisture concentration of less than
15 mol ppm is described. A crude hydrogen sulfide mixture
gas having a moisture concentration of 1000 mol ppm was sent
to a moisture adsorption column at a flow of 320 m3/h to be
brought into contact with a moisture adsorbent (Molecular
Sieve 3A manufactured by UNION SHOWA K.K.) filled into the
moisture adsorption column to be dehydrated. With respect
to the circulation velocity of the crude hydrogen sulfide
mixture gas, the linear velocity LV is 10 m/min and the space
velocity SV is 1000/h. The moisture concentration of the
hydrogen sulfide mixture gas at an outlet of the moisture
adsorption column was 5.1 mol ppm.

30 kg of the hydrogen sulfide mixture gas having a
moisture concentration of 5.1 mol ppm was filled into a
filling container having a capacity of 47 L while increasing
the pressure with a pump. The moisture concentration of a
liquefied hydrogen sulfide mixture (ligquid phase) in the

filling container was 6.2 mol ppm.



10

15

20

25

CLAIMS

1. A hydrogen sulfide mixture comprising:

hydrogen sulfide; and

water,

wherein the hydrogen sulfide mixture is filled into a
filling container so that at least one part of the hydrogen
sulfide mixture is liquid and a moisture concentration of a

gaseous phase is 0.001 mol ppm or more and less than 75 mol

2. A hydrogen sulfide mixture comprising:

hydrogen sulfide; and

water,

wherein the hydrogen sulfide mixture is filled into a
filling container so that at least one part of the hydrogen
sulfide mixture is liquid and a moisture concentration of a

liquid phase is 0.01 mol ppm or more and less than 15 mol ppm.

3. The hydrogen sulfide mixture according to Claim
1 or 2,

wherein a ratio V/Go of an internal volume V (unit: L)
of thefilling container toaninitial filling amount Go (unit:
kg) into the filling container is 1.47 or more and 2.10 or

less.

4. A method for producing a hydrogen sulfide mixture

containing hydrogen sulfide and water, the method comprising:

- 22 -
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a dehydration step of bringing a hydrogen sulfide mixture
having a moisture concentration of 15 mol ppm or more into
contact with a moisture adsorbent to reduce the moisture
concentration to less than 10 mol ppm; and

a filling step of filling the hydrogen sulfide mixture
obtained in the dehydration step into a filling container so
that at least one part of the hydrogen sulfide mixture is
liquid and the moisture concentration of a liquid phase in
completion of the filling is 0.01 mol ppm or more and less

than 15 mol ppm.

5. The method for producing a hydrogen sulfide
mixture according to Claim 4,
wherein at least one part of the filling container is

formed of stainless steel.

6. The method for producing a hydrogen sulfide
mixture according to Claim 4 or 5,

wherein a ratio V/G: of an internal volume V (unit: L)
of the filling container to a filling amount Gi (unit: kg)
of the hydrogen sulfide mixture into the filling container

in the filling step is 1.47 or more and 37.0 or less.

7. A filling container filled with a hydrogen
sulfide mixture containing hydrogen sulfide and water,
wherein the hydrogen sulfide mixture is filled so that

at least one part of the hydrogen sulfide mixture is liquid
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and a moisture concentration of a gaseous phase is 0.001 mol

ppm or more and less than 75 mol ppm.

8. A filling container filled with a hydrogen
sulfide mixture containing hydrogen sulfide and water,

wherein the hydrogen sulfide mixture is filled so that
at least one part of the hydrogen sulfide mixture is liquid
and a moisture concentration of a liquid phase is 0.01 mol

ppm or more and less than 15 mol ppm.

9. The filling container according to Claim 7 or 8§,
wherein a ratio V/Gg of an internal volume V (unit: L)
to an initial filling amount Go (unit: kg) of the hydrogen

sulfide mixture is 1.47 or more and 2.10 or less.

10. The filling container according to any one of
Claims 7 to 9,

wherein a capacity is 1 L or more and 2000 L or less.

11. The filling container according to any one of
Claims 7 to 10,

wherein at least one part is formed of stainless steel.





