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HYDROGEN STORAGE ALLOY, HYDROGEN OCCLUDING METHOD, 

HYDROGEN RELEASING METHOD, AND POWER GENERATING SYSTEM 

 

[Technical Field] 

[0001] 5 

 The present invention relates to a hydrogen storage alloy, a hydrogen releasing 

method, a hydrogen occluding method, and a power generating system. 

 Priority is claimed on Japanese Patent Application No. 2021-142329, filed 

September 1, 2021, the content of which is incorporated herein by reference. 

[Background Art] 10 

[0002] 

 Hydrogen does not release carbon dioxide and is thus gaining attention as an 

environment-friendly fuel.  However, hydrogen is a gas at normal temperature and thus 

has a problem with the storage method.  A method in which hydrogen is compressed at 

a high pressure and stored with a reduced volume has a problem with stability.  In 15 

addition, in the case of a method in which the volume is reduced by liquefaction, an 

extremely low liquefaction temperature is a hindrance. 

 As one storage means for safely and conveniently handling hydrogen in a 

volume density that is the volume density of liquid hydrogen or higher, a method in 

which a hydrogen storage alloy allowing hydrogen to be put thereinto and saved is used 20 

can be exemplified. 

[0003] 

 As the hydrogen storage alloy, for example, a titanium-iron-vanadium hydrogen 

occluding ternary alloy is known (for example, refer to Patent Document 1). 

 Patent Document 2 and Patent Document 3 describe titanium-based hydrogen 25 
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storage alloys represented by a rational formula Ti1+kFe1-lMnlAm (here, 0 ≤ k ≤ 0.3, 0 < l 

≤ 0.3, 0 < m ≤ 0.1, A is an element composed of at least one of niobium and a rare earth 

element). 

[Citation List] 

[Patent Document] 5 

[0004] 

[Patent Document 1] 

 Japanese Unexamined Patent Application, First Publication No. 2004-43945 

[Patent Document 2] 

 Japanese Unexamined Patent Application, First Publication No. S61-250136 10 

[Patent Document 3] 

 Japanese Unexamined Patent Application, First Publication No. S62-27301 

[Summary of Invention] 

[Technical Problem] 

[0005] 15 

 The pressure upper limit that is not designated for high-pressure gases in Japan’s 

High Pressure Gas Safety Act is 1.1 MPa (abs).  Therefore, the pressure of hydrogen 

(hydrogen pressure) at the time of occluding hydrogen in a hydrogen storage alloy needs 

to be set to lower than 1.1 MPa. 

 On the other hand, in order to release hydrogen from a hydrogen storage alloy, a 20 

hydrogen pressure that is equal to or higher than the atmospheric pressure of 0.1 MPa 

(abs) is required.  “abs” indicates absolute pressures. 

 Therefore, the amount of hydrogen that can be taken in and out between 0.1 

MPa (abs) and 1.1 MPa (abs) is an ordinary effective hydrogen storage amount. 

[0006] 25 
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 As an important usage of hydrogen storage alloys, the use as a hydrogen supply 

source for fuel cells that generate power using hydrogen as a fuel can be exemplified. 

 In a case where hydrogen is supplied to a fuel cell, particularly, in a case where 

hydrogen is supplied to a high-output fuel cell, a pressure loss in a pipe or the like cannot 

be ignored.  Therefore, the pressure of hydrogen that is released from a hydrogen 5 

storage alloy (hydrogen pressure) slightly exceeding the atmospheric pressure of 0.1 MPa 

(abs) is not sufficient.  In order to maintain a flow rate of hydrogen necessary for high-

output fuel cells, a hydrogen pressure of 0.2 MPa (abs) or higher is required. 

 That is, in a case where hydrogen is supplied to a fuel cell, the amount of 

hydrogen that can be taken in and out between 0.2 MPa (abs) and 1.1 MPa (abs) is the 10 

effective hydrogen storage amount. 

[0007] 

 However, conventional hydrogen supply alloys have not yet been sufficiently 

studied from the viewpoint of supplying hydrogen to fuel cells, and the effective 

hydrogen storage amounts at the time of supplying hydrogen to fuel cells have not been 15 

sufficient.  Particularly, in a case where the hydrogen storage amount became small, it 

was difficult to maintain a necessary hydrogen pressure. 

 In order to increase the effective hydrogen storage amount, an increase in the 

heating temperature during hydrogen release can be considered.  However, a large 

amount of energy is required for heating in this case. 20 

[0008] 

 The present invention has been made in consideration of the aforementioned 

circumstance, and an object of the present invention is to provide a hydrogen storage 

alloy, a hydrogen occluding method, a hydrogen releasing method and a power 

generating system that are capable of increasing the effective hydrogen storage amount in 25 
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a hydrogen pressure range of 0.2 MPa (abs) or higher and lower than 1.1 MPa (abs). 

[Solution to Problem] 

[0009] 

 In order to achieve the aforementioned objects, the present invention employed 

the following configurations. 5 

 [1] A hydrogen storage alloy having a composition represented by a general 

formula Ti1FexMnyNbz (0.804 < x ≤ 0.941, 0.033 ≤ y ≤ 0.136, 0 < z ≤ 0.081). 

 [2] A hydrogen storage alloy having a composition represented by a general 

formula Ti1FexMnyNbz (0.822 < x ≤ 0.941, 0.033 ≤ y ≤ 0.136, 0.024 < z ≤ 0.081). 

 [3] The hydrogen storage alloy according to [1] or [2], in which, in the general 10 

formula Ti1FexMnyNbz, 0.8 ≤ x + y + z ≤ 1.2. 

 [4] A hydrogen occluding method, in which hydrogen having a hydrogen 

pressure of lower than 1.1 MPa (abs) is occluded into the hydrogen storage alloy 

according to any one of [1] to [3]. 

 [5] The hydrogen occluding method according to [4], in which the hydrogen is 15 

occluded at a hydrogen storage alloy temperature of 40°C or lower. 

 [6] A hydrogen releasing method in which hydrogen having a hydrogen pressure 

of 0.2 MPa (abs) or higher and lower than 1.1 MPa (abs) is released from the hydrogen 

storage alloy according to any one of [1] to [3] occluding hydrogen at a hydrogen 

pressure of lower than 1.1 MPa (abs). 20 

 [7] The hydrogen releasing method according to [6], in which, in response to a 

decrease in the hydrogen pressure in association with the hydrogen release, the hydrogen 

storage alloy is heated, and the hydrogen pressure is held at 0.2 MPa (abs) or higher. 

 [8] The hydrogen releasing method according to [7], in which the hydrogen is 

released at a hydrogen storage alloy temperature of 40°C or higher. 25 
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 [9] A power generating system including a fuel cell that generates power using 

hydrogen as a fuel and a fuel tank that supplies hydrogen to the fuel cell, in which the 

fuel tank is filled with the hydrogen storage alloy according to any one of [1] to [3]. 

 [10] The power generating system according to [9], in which an output of the 

fuel cell is 10 kW or higher. 5 

[Advantageous Effects of Invention] 

[0010] 

 According to the hydrogen storage alloy, the hydrogen occluding method, and 

the hydrogen releasing method of the present invention, it is possible to increase the 

effective hydrogen storage amount in a hydrogen pressure range of 0.2 MPa (abs) or 10 

higher and lower than 1.1 MPa (abs).  According to the power generating system of the 

present invention, even when a high-output fuel cell is used, a pipe pressure loss is less 

likely to be caused, and the power generating system can be operated by slight heating. 

 

Brief Description of Drawings 15 

[0011] 

 FIG. 1 is a schematic configuration view of a power generating system 

according to one embodiment of the present invention. 

 FIG. 2 is a PCT curve of a hydrogen storage alloy of Example 1. 

 FIG. 3 is a PCT curve of a hydrogen storage alloy of Example 2. 20 

 FIG. 4 is a PCT curve of a hydrogen storage alloy of Example 3. 

 FIG. 5 is a PCT curve of a hydrogen storage alloy of Example 4. 

 FIG. 6 is a PCT curve of a hydrogen storage alloy of Example 5. 

 FIG. 7 is a PCT curve of a hydrogen storage alloy of Example 6. 

 FIG. 8 is a PCT curve of a hydrogen storage alloy of Example 7. 25 
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Description of Embodiments 

[0012] 

 Hereinafter, a hydrogen storage alloy according to an embodiment of the present 

invention, a hydrogen occluding method, a hydrogen releasing method, and a power 5 

generating system in which the hydrogen storage alloy is used will be described. 

 The present embodiment is a specific description for better understanding of the 

purport of the present invention and does not limit the present invention unless 

particularly otherwise designated. 

 In the present specification and claims, “to” used to indicate numerical ranges 10 

means that numerical values before and after “to” are included as the lower limit value 

and the upper limit value. 

[0013] 

[Hydrogen storage alloy] 

 A hydrogen storage alloy according to the present embodiment has a 15 

composition represented by a general formula TiFexMnyNbz (0.804 < x ≤ 0.941, 0.033 ≤ 

y ≤ 0.136, 0 < z ≤ 0.081).  That is, the hydrogen storage alloy according to the present 

embodiment is a quaternary alloy composed of titanium (Ti), iron (Fe), manganese (Mn) 

and niobium (Nb). 

[0014] 20 

 In the hydrogen storage alloy according to the present embodiment, in a case 

where the number of titanium atoms is set to 1, the ratio of the number of iron atoms to 

the number of titanium atoms is more than 0.804 and 0.941 or less, the ratio of the 

number of manganese atoms thereto is 0.033 or more and 0.136 or less, and the ratio of 

the number of niobium atoms thereto is more than 0 and 0.081 or less. 25 
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[0015] 

 In the general formula TiFexMnyNbz, it is preferable that 0.822 < x ≤ 0.941, 

0.033 ≤ y ≤ 0.136, and 0.024 < z ≤ 0.081 are satisfied. 

 That is, in the hydrogen storage alloy according to the present embodiment, in a 

case where the number of titanium atoms is set to 1, it is preferable that the ratio of the 5 

number of iron atoms to the number of titanium atoms is 0.822 or more and 0.941 or less, 

the ratio of the number of manganese atoms is 0.033 or more and 0.136 or less, and the 

ratio of the number of niobium atoms is 0.024 or more and 0.081 or less. 

[0016] 

 In the general formula TiFexMnyNbz, 0.8 < x + y + z ≤ 1.2 is preferable, and 0.9 10 

< x + y + z ≤ 1.1 is more preferable. 

 That is, in a case where the number of titanium atoms is set to 1, the ratio of the 

total number of iron atoms, manganese atoms and niobium atoms to the number of 

titanium atoms is preferably 0.8 or more and 1.2 or less and more preferably 0.9 or more 

and 1.1 or less. 15 

[0017] 

 The hydrogen storage alloy according to the present embodiment is capable of 

sufficiently occluding hydrogen at a hydrogen storage alloy temperature of 40°C or 

lower, preferably 30°C or lower and more preferably 20°C or lower. 

 The hydrogen storage alloy according to the present embodiment has a hydrogen 20 

releasing pressure of 0.2 MPa or higher even in a case where the hydrogen storage 

amount is small due to heating at a relatively low temperature of approximately 40°C to 

60°C and is capable of sufficiently supplying hydrogen to high-output fuel cells. 

 The hydrogen storage alloy according to the present embodiment includes no 

rare earth metals and thus can be produced at a low cost. 25 
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[0018] 

[Hydrogen occluding method] 

 A hydrogen occluding method according to the present embodiment is a method 

in which hydrogen is occluded into the hydrogen storage alloy according to the present 

embodiment at a pressure of lower than 1.1 MPa (abs). 5 

 The pressure of lower than 1.1 MPa (abs) is not designated as a high pressure 

gas in the High Pressure Gas Safety Act, and it is thus convenient to handle hydrogen at 

this pressure. 

[0019] 

 The hydrogen pressure after the occlusion of hydrogen is completed by the 10 

hydrogen occluding method according to the present embodiment is not particularly 

limited as long as the hydrogen pressure is lower than 1.1 MPa (abs).  In order to 

increase the hydrogen storage amount, it is preferable to occlude hydrogen until 

immediately before the hydrogen pressure after the occlusion of hydrogen is completed 

reaches 1.1 MPa (abs). 15 

[0020] 

 In the hydrogen occluding method according to the present embodiment, it is 

preferable to occlude hydrogen with the hydrogen storage alloy temperature set to 40°C 

or lower.  When the hydrogen storage alloy temperature is 40°C or lower, it is possible 

to control the hydrogen storage alloy temperature by heat exchange with an external air 20 

throughout the year. 

 Furthermore, hydrogen is preferably occluded at a hydrogen storage alloy 

temperature of 30°C or lower and more preferably occluded at a hydrogen storage alloy 

temperature of 20°C or lower.  As the hydrogen storage alloy temperature at the time of 

occluding hydrogen becomes lower, the hydrogen pressure can be further decreased, and 25 
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it is thus possible to further increase the hydrogen storage amount. 

[0021] 

 After the occlusion of hydrogen is completed by the hydrogen occluding method 

according to the present embodiment, there is a need to control the temperature to 

prevent the hydrogen pressure from reaching 1.1 MPa (abs) or higher due to an increase 5 

in the hydrogen storage alloy temperature until the occluded hydrogen is released. 

 Particularly, in a case where hydrogen is occluded until immediately before the 

hydrogen pressure reaches 1.1 MPa (abs), there is a need to control the temperature to 

prevent the hydrogen storage alloy from reaching the temperature at the time of occlusion 

or higher until the occluded hydrogen is released. 10 

[0022] 

[Hydrogen releasing method] 

 A hydrogen releasing method according to the present embodiment is a method 

in which hydrogen is released from the hydrogen storage alloy according to the present 

embodiment having occluded hydrogen at a hydrogen pressure of lower than 1.1 MPa 15 

(abs) at a hydrogen pressure of 0.2 MPa (abs) or higher and lower than 1.1 MPa (abs). 

 The hydrogen storage alloy according to the present embodiment having 

occluded hydrogen at a hydrogen pressure of lower than 1.1 MPa (abs) is obtained by the 

hydrogen occluding method according to the present embodiment. 

 At a hydrogen pressure of 0.2 MPa (abs) or higher, it is possible to sufficiently 20 

supply hydrogen to high-output fuel cells. 

[0023] 

 In the hydrogen releasing method according to the present embodiment, 

hydrogen release may be ended before the hydrogen pressure reaches 0.2 MPa (abs) to 

perform the next-time hydrogen occluding method, but it is preferable to release 25 
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hydrogen until the hydrogen pressure reaches 0.2 MPa (abs) or until immediately before 

the hydrogen pressure reaches 0.2 MPa (abs) and then perform the next-time hydrogen 

occluding method.  This makes it possible to effectively use the occluded hydrogen. 

[0024] 

 In the hydrogen releasing method according to the present embodiment, in 5 

response to a decrease in the hydrogen pressure in association with hydrogen release, it is 

preferable to heat the hydrogen storage alloy and hold the hydrogen pressure at 0.2 MPa 

(abs) or higher.  At the time of initiating hydrogen release, the hydrogen pressure 

sufficiently exceeds a hydrogen pressure of 0.2 MPa (abs), and there is thus no need to 

heat the hydrogen storage alloy.  For example, in a case where hydrogen has been 10 

occluded at a hydrogen storage alloy temperature of 20°C, hydrogen may be released at 

the current temperature, that is, the hydrogen storage alloy temperature of 20°C. 

[0025] 

 When hydrogen release proceeds, the hydrogen pressure decreases, and the 

hydrogen storage alloy is thus heated so as to hold the hydrogen pressure of 0.2 MPa 15 

(abs). 

 The heating may be performed at a possible lowest temperature high enough to 

hold the hydrogen pressure of 0.2 MPa (abs).  This makes it possible to save energy for 

heating.  It is also preferable to set the heating temperature to a somewhat higher 

temperature than the possible lowest temperature high enough to hold the hydrogen 20 

pressure of 0.2 MPa (abs) in consideration of the error or the like of the temperature 

control. 

 As an energy source for heating, waste heat from a fuel cell, waste heat from a 

building, a heat storage tank that is installed in the building or the like can be used. 

[0026] 25 
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[Effective hydrogen storage rate] 

 The effective hydrogen storage amount of the hydrogen storage alloy is obtained 

as an effective hydrogen storage rate from a PCT curve (hydrogen occluding and 

releasing characteristics) that is obtained according to JIS H 7201: 2007 “Method for 

measurement of pressure-composition-temperature (PCT) relations of hydrogen 5 

absorbing alloys.” 

[0027] 

 As shown in examples to be described below, the PCT curve is a curve showing 

the relationship between the hydrogen storage rate (horizontal axis) and the hydrogen 

pressure (vertical axis) at the time of occluding and releasing hydrogen.  In the PCT 10 

curve, the hydrogen storage rate is indicated by the ratio “H/H” of the number of 

hydrogen atoms to the number of metal atoms (the total number of Ti, Fe, Mn, and Nb).  

The PCT curve has hysteresis characteristics in which the occlusion pressure and the 

release pressure are different from each other at each temperature. 

[0028] 15 

 The effective hydrogen storage amount assuming the case of supplying 

hydrogen to a fuel cell is the amount of hydrogen that can be taken in and out between 

hydrogen pressures of 0.2 MPa (abs) and 1.1 MPa (abs).  The effective hydrogen 

storage rate assuming the case of supplying hydrogen to a fuel cell can be obtained as a 

difference between the hydrogen storage rate of an occlusion curve at a hydrogen 20 

pressure of 1.1 MPa (abs) under the temperature condition at the time of occlusion and 

the hydrogen storage rate of a release curve at a hydrogen pressure of 0.2 MPa (abs) 

under the maximum temperature condition at the time of release. 

[0029] 

 According to the hydrogen storage alloy of the present embodiment, an excellent 25 
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effective hydrogen storage amount can be obtained.  From the viewpoint of increasing 

the effective hydrogen storage amount, hydrogen is preferably occluded at a hydrogen 

storage alloy temperature of 20°C or lower and released at a hydrogen storage alloy 

temperature of 40°C or higher and more preferably occluded at a hydrogen storage alloy 

temperature of 20°C or lower and released at a hydrogen storage alloy temperature of 5 

50°C or higher. 

[0030] 

[Power generating system] 

 A power generating system according to the present embodiment includes a fuel 

cell that generates power using hydrogen as a fuel and a fuel tank that supplies hydrogen 10 

to the fuel cell.  The present power generating system preferably further includes a 

hydrogen production device that supplies hydrogen to the fuel tank. 

[0031] 

 FIG. 1 shows an embodiment of the present power generating system.  As 

shown in FIG. 1, the power generating system according to the present embodiment 15 

includes a hydrogen production device 2, a fuel tank 3 and a fuel cell 4.  Hydrogen is 

supplied to the fuel tank 3 from the hydrogen production device 2.  Hydrogen that is 

released from the fuel tank 3 is supplied to the fuel cell 4.  From the fuel cell 4, 

electricity is supplied to an electricity consumer 5. 

 The fuel tank 3 is filled with the hydrogen storage alloy according to the present 20 

embodiment.  The specific configuration or specification of the fuel cell 4 is not 

particularly limited, but a fuel cell with an output of 10 kW or higher can be suitably 

applied to the present power generating system. 

[0032] 

 To the hydrogen production device 2, electricity is supplied from an electricity 25 
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supply source 1.  The electricity supply source 1 is not particularly limited, but a power 

generating facility using a renewable energy, such as a solar cell, is preferably used since 

the environmental load is curbed and such a power generating facility is environment-

friendly. 

 In the power generating system according to the present embodiment, the fuel 5 

tank 3 is filled with the hydrogen storage alloy according to the present embodiment.  

Therefore, even when a high-output fuel cell is used, a pipe pressure loss is less like to be 

caused, and the power generating system can be operated by slight heating. 

[Examples] 

[0033] 10 

 Hereinafter, the present invention will be more specifically described using 

examples and comparative examples, but the present invention is not limited to the 

following examples. 

 In the following examples, Examples 1 and 2 are comparative examples, and 

Examples 3 to 7 are examples. 15 

[0034] 

[Element composition] 

 The element composition in each example was obtained using a wavelength 

dispersive fluorescence X-ray spectrometer (trade name: ZSX Primus II, manufactured 

by Rigaku Corporation).  The element compositions of Example 2, Example 5 and 20 

Example 6 are not measured. 

 Table 1 shows element fractions intended upon raw material formulation of each 

example, element analysis results (atom%) obtained with the wavelength dispersive 

fluorescence X-ray spectrometer and element analysis results (atom fractions) calculated 

from these element analysis results (atom%). 25 
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[0035] 

[Effective hydrogen storage rate] 

 Regarding a hydrogen storage alloy of each example, a PCT curve was obtained 

according to JIS H 7201: 2007 “Method for measurement of pressure-composition-

temperature (PCT) relations of hydrogen absorbing alloys.” 5 

 Regarding each example, a hydrogen storage rate [X20] at a hydrogen pressure of 

1.1 MPa (abs) in an occlusion curve at 20°C, a hydrogen storage rate [X40] at a hydrogen 

pressure of 0.2 MPa (abs) in a release curve at 40°C, and a hydrogen storage rate [X50] at 

a hydrogen pressure of 0.2 MPa (abs) in a release curve at 50°C were obtained. 

[0036] 10 

 In addition, an effective hydrogen storage rate [A40] in a case where the 

maximum temperature at the time of release was 40°C and an effective hydrogen storage 

rate [A50] in a case where the maximum temperature at the time of release was 50°C were 

obtained based on the following formulae in each example. 

 [A40] = [X20] - [X40] 15 

 [A50] = [X20] - [X50] 

 In addition, regarding the effective hydrogen storage rates [A40] and the effective 

hydrogen storage rates [A50] of Examples 2 to 7, differences from those of Example 1 

were each obtained as [ΔA40] or [ΔA50].  The results of each example are shown in 

Table 2. 20 

[0037] 

[Example 1] 

 Metals that served as raw materials were dissolved by a high-frequency 

dissolution method so that the composition became TiFe0.80Mn0.20Nb0.00 in terms of the 

atom fractions, thereby obtaining an alloy ingot.  Specifically, metals that served as raw 25 
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materials were thermally treated in an argon atmosphere at a temperature of 1000°C or 

higher and 1200°C or lower for 24 hours or longer and 96 hours or shorter to obtain an 

alloy ingot. 

 Next, the alloy ingot was coarsely pulverized and, furthermore, finely pulverized 

to obtain a hydrogen storage alloy of Example 1 having an average particle diameter of 5 

0.5 mm.  The PCT curve of Example 1 is shown in FIG. 2.  The effective hydrogen 

storage rate obtained from the PCT curve of FIG. 2 is shown in Table 2. 

[0038] 

[Example 2] 

 A hydrogen storage alloy of Example 2 was obtained in the same manner as in 10 

Example 1 except that metals that served as raw materials were dissolved by a high-

frequency dissolution method so that the composition became TiFe0.80Mn0.16Nb0.04 in 

terms of the atom fraction.  The PCT curve of Example 2 is shown in FIG. 3.  The 

effective hydrogen storage rate obtained from the PCT curve of FIG. 3 is shown in Table 

2. 15 

[0039] 

[Example 3] 

 A hydrogen storage alloy of Example 3 was obtained in the same manner as in 

Example 1 except that metals that served as raw materials were dissolved by a high-

frequency dissolution method so that the composition became TiFe0.82Mn0.10Nb0.08 in 20 

terms of the atom fraction.  The PCT curve of Example 3 is shown in FIG. 4.  The 

effective hydrogen storage rate obtained from the PCT curve of FIG. 4 is shown in Table 

2. 

[0040] 

[Example 4] 25 
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 A hydrogen storage alloy of Example 4 was obtained in the same manner as in 

Example 1 except that metals that served as raw materials were dissolved by a high-

frequency dissolution method so that the composition became TiFe0.85Mn0.13Nb0.02 in 

terms of the atom fraction.  The PCT curve of Example 4 is shown in FIG. 5.  The 

effective hydrogen storage rate obtained from the PCT curve of FIG. 5 is shown in Table 5 

2. 

[0041] 

[Example 5] 

 A hydrogen storage alloy of Example 5 was obtained in the same manner as in 

Example 1 except that metals that served as raw materials were dissolved by a high-10 

frequency dissolution method so that the composition became TiFe0.90Mn0.06Nb0.04 in 

terms of the atom fraction.  The PCT curve of Example 5 is shown in FIG. 6.  The 

effective hydrogen storage rate obtained from the PCT curve of FIG. 6 is shown in Table 

2. 

[0042] 15 

[Example 6] 

 A hydrogen storage alloy of Example 6 was obtained in the same manner as in 

Example 1 except that metals that served as raw materials were dissolved by a high-

frequency dissolution method so that the composition became TiFe0.90Mn0.08Nb0.02 in 

terms of the atom fraction.  The PCT curve of Example 6 is shown in FIG. 7.  The 20 

effective hydrogen storage rate obtained from the PCT curve of FIG. 7 is shown in Table 

2. 

[0043] 

[Example 7] 

 A hydrogen storage alloy of Example 7 was obtained in the same manner as in 25 
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Example 1 except that metals that served as raw materials were dissolved by a high-

frequency dissolution method so that the composition became TiFe0.95Mn0.03Nb0.02 in 

terms of the atom fraction.  The PCT curve of Example 7 is shown in FIG. 8.  The 

effective hydrogen storage rate obtained from the PCT curve of FIG. 8 is shown in Table 

2. 5 

[0044] 

[Table 1] 

 

[0045] 

[Table 2] 10 

 

[0046] 
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 As shown in Table 2, in Examples 3 to 7, the effective hydrogen storage rates 

[A50] in a case where the maximum temperature at the time of release was 50°C were 

high.  In addition, regarding Example 4, Example 6 and Example 7, the effective 

hydrogen storage rates [A40] in a case where the maximum temperature at the time of 

release was 40°C also exhibited high values. 5 

[Industrial Applicability] 

[0047] 

 It is possible to provide a hydrogen storage alloy, a hydrogen occluding method, 

a hydrogen releasing method, and a power generating system that are capable of 

increasing the effective hydrogen storage amount. 10 

[Reference Signs List] 

[0048] 

 1 Electricity supply source 

 2 Hydrogen production device 

 3 Fuel tank 15 

 4 Fuel cell 

 5 Electricity consumer 
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What is claimed is: 

 

1. A hydrogen storage alloy having a composition represented by a general formula 

Ti1FexMnyNbz (0.804 < x ≤ 0.941, 0.033 ≤ y ≤ 0.136, 0 < z ≤ 0.081). 

 5 

2. A hydrogen storage alloy having a composition represented by a general formula 

Ti1FexMnyNbz (0.822 < x ≤ 0.941, 0.033 ≤ y ≤ 0.136, 0.024 < z ≤ 0.081). 

 

3. The hydrogen storage alloy according to claim 1 or 2, 

 wherein, in the general formula Ti1FexMnyNbz, 0.8 ≤ x + y + z ≤ 1.2. 10 

 

4. A hydrogen occluding method, 

 wherein hydrogen having a hydrogen pressure of lower than 1.1 MPa (abs) is 

occluded into the hydrogen storage alloy according to any one of claims 1 to 3. 

 15 

5. The hydrogen occluding method according to claim 4, 

 wherein the hydrogen is occluded at a hydrogen storage alloy temperature of 

40°C or lower. 

 

6. A hydrogen releasing method, 20 

 wherein hydrogen having a hydrogen pressure of 0.2 MPa (abs) or higher and 

lower than 1.1 MPa (abs) is released from the hydrogen storage alloy according to any 

one of claims 1 to 3 occluding hydrogen at a hydrogen pressure of lower than 1.1 MPa 

(abs). 

 25 
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7. The hydrogen releasing method according to claim 6, 

 wherein, in response to a decrease in the hydrogen pressure in association with 

the hydrogen release, the hydrogen storage alloy is heated, and the hydrogen pressure is 

held at 0.2 MPa (abs) or higher. 

 5 

8. The hydrogen releasing method according to claim 7, 

 wherein the hydrogen is released at a hydrogen storage alloy temperature of 

40°C or higher. 

 

9. A power generating system comprising: 10 

 a fuel cell that generates power using hydrogen as a fuel; and 

 a fuel tank that supplies hydrogen to the fuel cell, 

 wherein the fuel tank is filled with the hydrogen storage alloy according to any 

one of claims 1 to 3. 

 15 

10. The power generating system according to claim 9, 

 wherein an output of the fuel cell is 10 kW or higher. 


