
EP0383991 B1 Description The present invention relates to an alkaline
storage battery using a negative electrode including, as a main constituent
material, a hydrogen absorbing alloy capable of electrochemically
absorbing/desorbing 5  hydrogen and, more particularly, relates to an
improvement in this type hydrogen absorbing alloy. Recently such a hydrogen
absorbing alloy capable of electrochemically absorbing/desorbing hydrogen
serving as an active material in a battery has attracted attention as a
negative electrode material having high energy density. Investigation has
been performed as to development of high-capacity storage batteries such as
nickel-hydrogen storage battery or manganese dioxide-hydrogen storage
battery using a combina- 70 tion of negative electrode of the type
described above and available positive electrodes such as nickel positive
electrode or manganese dioxide positive electrode. Conventionally, alloys
having a [err] type crystal structure and represented by the general
formula [err] have been proposed as hydrogen absorbing alloys to be used
for negative electrode of this type nickel-hydrogen storage battery
(Japanese Patent Unexamined Publication No. 60-89066 and U.S. Patent No.
4,487,817). In the above formula, A is is  selected one from the group
consisting of misch metal, Y, Ti, Hf, Zr, Ca, Th, La and other rare-earth
elements; B is at least one element selected from the group consisting of
NiCo,Cu,Fe and Mn; m is an atomic ratio within the range made up as
follows, [err] Fe, and m [err] 1.0 for Mn; C is at least one element
selected from the group of Al, Cr and Si; and n is an atomic ratio within
the range made up as follows, 0.05 S n [err] 0.6 for Al, 0.05 [err]0.5 for
Cr, and 0.05 [err] 20 0.6 for Si. As shown in the aforementioned proposal,
a part of an alloy, for example, an [err] alloy, is substituted by other
elements to prepare a multicomponent alloy so as to prevent the alloy from
becoming fine power by repetition of charging/discharging cycles and
prevent the generated alloy powder from being oxidized to thereby prolong
the cycle life of the battery. Further, in Japanese Patent Unexamined
Publication No. 61-233969, a multicomponent alloy repre- 25  sented by the
general formula [err] is proposed, in which formula [err] is a selected one
of or a mixture of rare-earth elements; M is at least one element selected
from the group consisting of Co, Cu, Fe, Al, Cr, Zn, Ti, Zr, Mo, Si and Mg;
z is an atomic ratio within the range made up as follows, [err] [err] [err]
x is an atomic ratio of 30  not smaller than 3.5; and y is an atomic ratio
of not larger than 1.5. The purpose of such a multicomponent alloy is also
to prevent the alloy from becoming fine powder due to repetition of
charging/discharging cycles, that is, due to repetition of
absorption/desorption of hydrogen, to thereby prolong the cycle life of the
battery. In such a prior art configuration, although the problem with
respect to the deterioration due to repetition 35  of charging/discharging
cycles could be solved, a new problem has been caused in that the internal
gas pressure of the battery is so increased in a rapid charging period that
it becomes difficult to perform the rapid charging. In general, in a
nickel-hydrogen storage battery, the principle of the sealed cell design is
the same as the oxygen extinguishing mechanism in a nickel-cadmium battery
which has been proposed by Neumann, 40  and the chargeable capacity of the
negative electrode is established to be larger than that of the positive
electrode. That is to say, the negative electrode is made so as not to be
perfectly charged to have a not- charged portion remained even after the
positive electrode has been perfectly charged, so that a hydrogen gas is
prevented from being generated from the negative electrode in an
overcharging period and at the same time, an oxygen gas generated from the
positive electrode is absorbed to the negative electrode by 45  the
reaction represented by the following formula (1) to keep the sealing state
of the battery, [err] in which M is a hydrogen absorbing alloy. 50    In
the case where the negative electrode constituted by a hydrogen absorbing
alloy Is charged electrochemically (to absorb hydrogen) according to the
formula (2), however, the hydrogen generation reaction represented by the
formula (3) is carried out competitively in the last stage of the charging
period. charge [err] 3  



EP 0 383 991 B1 in which M is a hydrogen absorbing alloy. [err] The
hydrogen generation reaction, which is a competitive reaction, is carried
out in an earlier stage of the negative electrode charging period, as the
negative electrode is charged more rapidly. Accordingly, even though the
sealed nickel-hydrogen battery is constructed so that the chargeable
capacity of the negative electrode is established to be larger than that of
the positive electrode, a hydrogen gas is generated from the negative
electrode in the rapid charging period and cannot be removed, thereby the
10  internal gas pressure of the battery is increased remarkably. As the
result, a gas as well as an alkaline electrolytic solution are leaked from
a safety vent (in general, which is operated by pressure of 10 to 15
kg/cm2). There arises therefore a new problem in that deterioration of
cycle life and lowering of safety are caused by the leakage of the
electrolytic solution. A rechargeable electrochemical cell having a
positive electrode, an alkaline electrolyte and a negative 15  electrode
made mainly of a hydrogen absorbing alloy is disclosed in EP-A-0 206 776.
The alloy of the negative electrode comprises, as a first component, a
rare-earth component consisting of a mixture of rare- earth elements, and,
as a second component, one or both of the elements Ni and Co in an atomic
quantity of [err] per 1 gramme atom of the rare-earth component, and, as a
third component at least one of the elements Cu, Fe and Mn in an atomic
quantity of  [err] atom of the rare-earth 20  component, and finally, as a
fourth component at least one element selected from the group consisting of
Al, Cr, Si, Ti, V and Sn in an atomic quantity of 0.01 < z [err] 0.6 per 1
gramme atom of the rare-earth component, wherein the total atomic quantity
of the second to fourth components is 4.8 [err] x + y + z [err] 5.4 per 1
gramme atom of the rare-earth component. Further, from JP-A-62-271 349 is
known a hydrogen occlusion alloy electrode for a rechargeable 25
electrochemical cell, which is represented as [err] A denotes at least one
element selected from a group comprising rare-earth elements, Ca, Mg, Ti,
Zr, Th and Hf, except La, wherein M denotes at least one element selected
from another group comprising V, Nb, Ta, Mn, Fe, Cu, Zn, Mo, Ga, Sn, W, Ag,
In, Ge, TI, Pb, Bi and Sb, and wherein a, b, c and x are conditioned as 4.5
[err] a + b + c S 5.5, 0 S cS 1.0 and 0< x [err] 0.5. 30 OBJECTS AND
SUMMARY OF THE INVENTION The object of the present invention is to provide
an excellent sealed alkaline storage battery in which generation of
hydrogen from a hydrogen absorbing alloy constituting a negative electrode
is suppressed in 35  a rapid charging period to thereby prevent remarkable
increase in internal gas pressure of the the battery. According to the
present invention, there is provided an alkaline storage battery using a
hydrogen absorbing alloy, said battery comprising: a positive electrode
including a metal oxide as a main constituent material; a negative
electrode including, as a main constituent material, a hydrogen absorbing
alloy capable of electrochemically absorbing/desorbing hydrogen serving as
an active material; an alkaline electrolytic 40  solution; a separator; and
said hydrogen absorbing alloy of said negative electrode having a [err]
type crystal structure and comprising a component A selected from a group
including mixtures of rare-earth elements and misch metal, comprising Ni,
and comprising at least one of the elements Co, Mn, Al, Fe, Cu, Cr and V,
wherein the alloy composition is represented by the general formula of
[err] in which formula: 45    A is selected from said group including
mixtures of rare-earth elements and misch metal, said group including
additionally La, B is selected from the group consisting of Ti, Zr, Ca, Y,
Hf and mixtures thereof, wherein x is an atomic ratio within the range
[err] C includes Ni in an atomic ratio y > 3.5, Co in an atomic ratio y
[err] 1.0, Mn in an atomic ratio y [err] 0.6, and one or more elements
selected from the group consisting of Al, Fe, Cu, Cr and mixtures thereof,
wherein 50    y has an atomic ratio within the range made up as follows, y
[err] 0.5 for Al, y [err] 0.3 for Fe, y [err] 1.0 for Cu, and y [err] 0.3
for Cr; D is selected from the group consisting of V, In, TI, Ga and
mixtures thereof, wherein z is an atomic ratio within the range made up as
follows, [err] for In, [err], and 0.02 S z [err] 0.1 for Ga; 



55       and wherein (y + z) is an atomic ratio within the range of from
4.7. to 6.3; the values of x, y and z being relative numbers over the total
amount of A + B, whereby the individual quantities of e.g. Co, Mn, Al sum
up to a total; in which said hydrogen absorbing alloy has a rough surface;
and 4    EP 0 383 991 B1 in which said hydrogen absorbing alloy has an Sf
value [ = [err] of not larger than 2.5, said Sf value representing flatness
of plateau pressure in the case where hydrogen is desorbed from said
hydrogen absorbing alloy when as test conditions 1000 mAh, AA-size, 150%
charging with 1 mA are selected. 5     According to a preferable
embodiment, the alloy composition is represented by the general formula of
[err] in which formula: Mm represents a misch metal; a is an atomic ratio
within the range a > 3.5; b is an atomic ratio within the range 0.25 < b <
1.0; 10     c is an atomic ratio within the range 0.2 < c < 0.6; d is an
atomic ratio within the range 0.1 < d < 0.3; e is an atomic ratio within
the range 0.02 < e < 0.3; the values of a, b, c, d and e, being relative
numbers over the total amount of Mm. According to another preferable
embodiment, the alloy composition is represented by the general 15 formula
of [err] in which formula: Mm represents a misch metal; a is an atomic
ratio within the range a > 3.5; b is an atomic ratio within the range 0.25
< b < 1.0; c is an atomic ratio within the range 0.2 < c < 0.6; 20     d is
an atomic ratio within the range 0.1 < d < 0.3; e is an atomic ratio within
the range 0.02 < e < 0.1; the values of a, b, c, d and e, being relative
numbers over the total amount of Mm. According to further embodiments, said
metal oxide included in said positive electrode as its main constituent
material is a nickel oxide, said metal oxide included in said positive
electrode as its main 25  constituent material is a manganese oxide or at
least a part of said negative electrode has hydrophobic property. According
to the present invention, alternatively, the positive electrode may be a
nickel electrode having nickel oxide as as active material or may be
another metal oxide electrode having a metal oxide such as manganese
dioxide as an active material. Further alternatively, the positive
electrode may be a composite 30  electrode containing nickel oxide and
manganese oxide combined in a suitable ratio by weight. In the above
configuration, according to the present invention, V is contained in the
hydrogen absorbing alloy having a [err] type crystal structure to thereby
increase the lattice constant of the [err] type crystal so as to increase
the diffusion rate of hydrogen atoms in a solid phase so that no hydrogen
gas is generated till the end of the charging period even when the battery
is charged rapidly. Further, in the case 35 where at least one element
selected from the group consisting of In, TI and Ga is added into the
hydrogen absorbing alloy, the overvoltage in the hydrogen gas generation
reaction becomes high and the generation of a hydrogen gas can be prevented
till the end of the charging period even when the battery is charged
rapidly. Accordingly, when a sealed storage battery is constituted by using
a hydrogen absorbing alloy containing at least one element selected from
the group consisting of V, In, TI and Ga for the negative 40  electrode
thereof, a hydrogen gas is hardly generated from the negative electrode so
that remarkable increase in internal gas pressure of the battery can be
prevented even if the battery is subjected to rapid charging. DESCRIPTION
OF THE DRAWINGS 45 Fig. 1 is a view showing the structure of a sealed
alkaline storage battery as an embodiment according 



to the present invention; Fig. 2 is a graph view showing the relation
between the atomic ratio of substitutive V and the internal gas pressure of
the battery in the case where the negative electrode is charged to 150%
with 1 CmA; and 50    Fig. 3 is a graph view showing the relation between
the atomic ratio of substitutive In and the internal gas pressure of the
battery. DETAILED DESCRIPTION OF THE INVENTION 55     The present invention
will be described hereunder with reference to the following examples. 5
EP 0 383 991 B1 Example 1 That selected, as the above element A, from the
group consisting of La and available misch metal Mm (a mixture of
rare-earth elements, such as for example La by about 25 wt%, Ce by about 52
wt%, Nd by about 18 wt%, and Pr by about 5 wt%), that selected, as the
above element B, from the group consisting of Ti, Zr, Ca, Y and Hf, that
selected, as the above element C, from the group consisting of Ni, Co, Mn,
Al, Fe, Cu and Cr, and that selected, as the element D, from the group
consisting of V, In, TI and Ga were weighed and mixed in predetermined
ratios to prepare various samples. The samples were put into an arc
furnace. The furnace was evacuated to obtain a vacuum state of 10  to 10-5
torr. Then, the samples were heated 10 so as to be melted by arc discharge
under the reduced pressure in an atmosphere of an argon gas. The samples
were inverted several times to thereby obtain homogeneous alloys. To make
the alloys more homogeneous, the alloys were heated in a vacuum at [err]
for 6 hours. Then, the alloys were ground roughly and then pulverized by a
ball mill to prepare various kinds of fine powder having a particle
diameter of not larger than 38 [err] 15    Then, each of the various kinds
of fine powder was dipped in a 7.2 N potassium hydroxide aqueous solution
at [err] for one hour to dissolve a part of the alloy surface. Then, the
fine powder was washed with water and dried to prepare various kinds of
fine powder having a rough alloy surface. The fine powder was mixed into an
aqueous solution containing 1.5 wt% polyvinyl alcohol to prepare paste.
Then, a foamed nickel porous matrix was filled with the paste, dried and
pressed to prepare negative electrodes formed of 20 various alloy
compositions. The alloy content in each of the negative electrodes was
selected to be 7.2 g. Table shows the compositions of the hydrogen
absorbing alloys contained in the negative electrodes used in this example.
Each of those negative electrodes 1 and a nickel positive electrode 2
prepared by filling a known foamed metal with nickel hydroxide were
inserted into a case 4 serving as a negative electrode terminal in the
state 25 that the negative electrode 1 and the positive electrode 2 were
wound spirally through a separator 3 formed of sulfonated polypropylene
non-woven fabric. Then, 2.2 cm3 of an alkaline electrolytic solution
prepared by dissolving 40 g/1 of [err] in a 7.1 N KOH aqueous solution was
injected into the case 4 and sealed to prepare a 1000 mAh AA-size sealed
nickel-hydrogen storage battery. The structure of the thus prepared battery
is shown in Fig. 1. 30    In Fig. 1, a safety vent 6 provided in the inner
side of a positive electrode cap 5 is established to be operated by
pressure of not lower than 30 [err] for the purpose of measuring the
internal gas pressure of the battery, though in general such a safety vent
is established so as to be operated by pressure of 11 to 12 [err] In the
drawing, the reference numeral 7 designates a sealing plate, 8 designates
an insulating gasket, and 9 designates a positive electrode collector for
electrically connecting the positive electrode 2 35  and the sealing plate
7. After the battery just assembled was charged with 0.1 CmA for 15 hours
at 20 C and then discharged with 0.2 CmA, a 1 mm diameter hole was formed
in the bottom portion of the case 4. The battery was then fixed to a
apparatus having a pressure sensor attached thereto and the internal gas
pressure of the battery was measured when the battery was subject to 150%
charging with 1 CmA. The results of measurement, together with the ratios
of the alloy components, are shown in Table. 40 (The symbol "CmA" indicates
the charging rate or discharging rate in proportion to the battery
capacity. For example, in the case of measuring a characteristic AA-type
battery, having a capacity of 1000 mAh, discharging of 1 CmA means that the
discharging is at 1000 mA.) 45 



50 55 6    EP 0 383 991 B1 Table Internal 2 6
gas pres- sure of the Elec-       Alloy composition
battery trode       Alloy composition  when char- ged with 1 CmA (150% 10
charge) A    [err] J5          B    [err] C    [err] 20          D    [err]
E    [err] F    [err] 25 G    [err] H    [err] I    [err] J    [err] 35
K    [err] L    [err] 40          M    [err] N    Mm [err] 45          O
[err] P    [err] 0    [err] 50 (To be continued) 66 7    EP 0383 991 B1
Table (Continued) R      [err]           5.2 S   [err]
13 T      [err]                             15 [err] 0.1 10 U     [err] V
[err] 15 W   [err] 20    In the Table, electrodes A to R are examples
prepared according to the present invention, whereas electrodes S to W are
comparative examples. The Sf value of the alloy used in each of the
electrodes A to 



R is not larger than 2.5. The theoretical capacity in each of the
electrodes A to R is in a range of from 220 to 250 mAh/g. The internal gas
pressure in each of the batteries using the electrodes A to R according to
the present invention was excellent and not higher than 7.8 [err] though
the battery was rapidly charged 25  with 1 CmA. On the other hand, the
internal gas pressure of the battery using the electrode W formed of an
alloy not containing V, In, TI or Ga was remarkably increased to 18 kg/cm2
when the battery was charged with 1 CmA. In the case of using alloys, as
shown in comparative examples S to V, containing Ni by an atomic ratio of
3.4, Co by an atomic ratio of 1.1, Mn by an atomic ratio of 0.7 and Al by
an atomic ratio of 0.6, the internal gas pressure of the battery became not
lower than 10 [err] though the alloy contained V. 30     Accordingly, the
Sf value { = [err]in each of the alloys obtained from the isothermal curve
of pressure vs. composition is not smaller than 2.5, so that the
theoretical capacity is not larger than 2000 mAh/g. Accordingly, the
theoretical capacity of the negative electrode is lowered to increase the
quantity of a hydrogen gas generated in an over-charging period, so that
the internal gas pressure of the battery is increased. Though not shown in
the Table, the internal gas pressure of a battery 35  using an alloy
containing Fe by an atomic ratio of 0.4, Cu by an atomic ratio of 1.0, and
Cr by an atomic ratio of 0.4 became not lower than 10 kg/cm2. Further, the
amount of substitution of elements, such as Ti, Zr, Ca, Y and Hf,
represented by B in the general formula, for elements represented by A is
limited within a suitable range. If the atomic ratio x of substitution of
these elements is not smaller than 0.2, the quantity of alloy phase
effective for hydrogen absorption (CaCu5 type crystal structure) is reduced
so that the quantity 40  of absorbed hydrogen is reduced. Consequently, in
the case where the atomic ratio x was not smaller than 0.2, a large amount
of hydrogen gas was generated to increase the internal gas pressure of the
battery to 15 kg/cm2 though the battery was assembled in the same
condition. Accordingly, it is preferable that the atomic ratio x of
substitution of elements Ti, Zr, Ca, Y and Hf for the element A is not
larger than 0.2 even in the case where the alloy contains at least one
element selected from the group consisting of V, In, TI and 45  Ga.
Although this embodiment has shown the case where polyvinyl alcohol is used
as a binding agent, it is to be understood that, according to the present
invention, a hydrophobic resin such as poly- tetrafluoroethylene may be
used as a binding agent to be disposed in a part of the electrode. so
Example 2 Hydrogen absorbing alloys represented by the general formulae
[err] and [err] were used for electrodes. While the atomic ratio z was
changed within a range of from 0 to 0.4, the relation between the amount of
substitution of V and In and the internal gas pressure of 56 the battery
charged with 1 CmA was examined. The results of examination are shwon in
Figs. 2 and 3. The condition of production of alloys and electrodes, the
condition of construction of batteries and the condition of measurement of
internal gas pressure of the battery were the same as in the Example 1. As
shown in Fig. 2, the internal gas pressure of a battery using an alloy
[err] prepared without 8    EP 0 383 991 B1 substitution of V for Ni was 18
[err] which was a very large value. However, the internal gas pressure of
the battery was reduced to 6 [err] by substituting 0.02 atomic part V for
Ni. In this case, the battery has excellent characteristics. When the
atomic ratio of V substituted for Ni was not larger than 0.3, the internal
gas pressure of the battery was not higher than 10 kg/cm2. In this case,
the safety vent was not opened 5  though the battery was charged with 1
CmA, so that there was not problem in leakage of solution. Accordingly, the
batteries have excellent characteristics. However, when the atomic ratio of
substitution of V was 0.4, the internal gas pressure of the battery was 14
kg/cm2. Accordingly, it is preferable that the atomic ratio of substitution
of V is selected to be within a range of from 0.02 to 0.3. Fig. 3 shows the
results of examination in the case where In is substituted for Ni. Also in
the case of In, the same tendency as in the 10  case of V was shown. When
the atomic ratio of substitution of In was selected to be within a range of
from 0.02 to 0.1, the internal gas pressure of the battery charged with 1
CmA was not higher than 10 kg/cm2. Accordingly, it is preferable to select
the atomic ratio of substitution of In to be within a range of from 0.02 to
0.1. As described above, in an alkaline storage battery comprising a
positive electrode including a metal 



15  oxide such as nickel oxide, manganese oxide or the like, as a main
constituent material, a negative electrode including, as a main constituent
material, a hydrogen absorbing alloy capable of electrochemically
absorbing/desorbing hydrogen serving as an active material, an alkaline
electrolytic solution, and a separator, according to the present invention,
a hydrogen absorbing alloy represented by the general formula of [err] is
used as the negative electrode, in which formula; A is selected from the
group 20  consisting of La, mixture of rare-earth elements, and misch
metal; B is selected from the group consisting of Ti, Zr, Ca, Y, Hf and
mixtures thereof; C is selected from the group consisting of [err] Co, Mn,
Al, Fe, Cu, Cr and mixtures thereof; D is selected from the group
consisting of V, In, Tl, Ga and mixtures thereof; x has a value within a
range of from 0 to 0.2; y has a value within the range made up as follows,
y > 3.5 for Ni, y [err] 1.0 for Co, y [err]0.6 for Mn, y [err] 0.5 for Al,
y [err] 0.3 for Fe, y S 1.0 for Cu, and y [err] 0.3 for Cr; and z has a 25
value within the range made up as follows, 0.02 [err].3 for V, 0.02
[err]0.1 for In, 0.02 [err] 0.1 for TI, and 0.02 [err] 0.1 for Ga.
Accordingly, generation of a hydrogen gas from the hydrogen absorbing alloy
of the negative electrode can be limited. There arises an effect in that
the internal gas pressure of the battery is not over 10 kg/cm2.
Accordingly, there is no leakage of the alkaline electrolytic solution
entrained with a gas from the safety vent. Consequently, according to the
present invention, a sealed alkaline storage battery 30  excellent in
safety can be provided. Claims 1. An alkaline storage battery using a
hydrogen absorbing alloy, said battery comprising: a positive 35
electrode including a metal oxide as a main constituent material; a
negative electrode including, as a main constituent material, a hydrogen
absorbing alloy capable of electrochemically absorbing/desorbing hydrogen
serving as an active material; an alkaline electrolytic solution; a
separator; and said hydrogen absorbing alloy of said negative electrode
having a [err] type crystal structure and comprising a component A selected
from a group including mixtures of rare-earth elements and misch metal, 40
comprising Ni, and comprising at least one of the elements Co, Mn, Al, Fe,
Cu, Cr and V, characterized In that the alloy composition is represented by
the general formula of [err] in which formula: A is selected from said
group including mixtures of rare-earth elements and misch metal, said group
including additionally La, B is selected from the group consisting of Ti,
Zr, Ca, Y, Hf and mixtures 45       thereof, wherein x is an atomic ratio
within the range 0 [err]; C includes Ni in an atomic ratio y > 3.5, Co in
an atomic ratio y [err] 1.0, Mn in an atomic ratio y [err] 0.6, and one or
more elements selected from the group consisting of Al, Fe, Cu, Cr and
mixtures thereof, wherein y has an atomic ratio within the range made up as
follows, y [err] 0.5 for Al, y [err] 0.3 for Fe, y [err] 1.0 for Cu, and y
[err] 0.3 for Cr; so        D is selected from the group consisting of V,
In, TI, Ga and mixtures thereof, wherein z is an atomic ratio within the
range made up as follows, 0.02 [err] z [err] 0.3 for V, 0.02 [err] z [err]
0.1 for In, 0.02 [err] for TI, and [err] for Ga; and wherein (y +z) is an
atomic ratio within the range of from 4.7. to 6.3; the values of x, y and z
being relative numbers over the total amount of A + B, whereby the 55
individual quantities of e.g. Co, Mn, Al sum up to a total; in which said
hydrogen absorbing alloy has a rough surface; and in which said hydrogen
absorbing alloy has an Sf value [ = [err] of not larger than 2.5, said Sf
value representing flatness of plateau pressure in the case where hydrogen
9    substitution of V for Ni was 18 [err] which was a very large value.
However, the internal gas pressure of the battery was reduced to 6 [err] by
substituting 0.02 atomic part V for Ni. In this case, the battery has
excellent characteristics. When the atomic ratio of V substituted for Ni
was not larger than [err] the internal gas pressure of the battery was not
higher than 10 kg/cm2. In this case, the safety vent was not opened 5
though the battery was charged with 1 CmA, so that there was not problem in
leakage of solution. Accordingly, the batteries have excellent
characteristics. However, when the atomic ratio of substitution of V ---was
0.4, the internal gas pressure of the battery was 14 kg/cm2. Accordingly,
it is preferable that the atomic ratio of substitution of V is selected to
be within a range of from 0.02 to 0.3. Fig. 3 shows the results of 



examination in the case where In is substituted for Ni. Also in the case of
In, the same tendency as in the 10 case of V was shown. When the atomic
ratio of substitution of In was selected to be within a range of from 0.02
to 0.1, the internal gas pressure of the battery charged with 1 CmA was not
higher than 10 kg/cm2. Accordingly, it is preferable to select the atomic
ratio of substitution of In to be within a range of from 0.02 to 0.1. As
described above, in an alkaline storage battery comprising a positive
electrode including a metal 15  oxide such as nickel oxide, manganese oxide
or the like, as a main constituent material, a negative electrode
including, as a main constituent material, a hydrogen absorbing alloy
capable of electrochemically absorbing/desorbing hydrogen serving as an
active material, an alkaline electrolytic solution, and a separator,
according to the present invention, a hydrogen absorbing alloy represented
by the general formula of [err] is used as the negative electrode, in which
formula; A is selected from the group 20 consisting of La, mixture of
rare-earth elements, and misch metal; B is selected from the group
consisting of Ti, Zr, Ca, Y, Hf and mixtures thereof; C is selected from
the group consisting of Ni, Co, Mn, Al, Fe, Cu, Cr and mixtures thereof; D
is selected from the group consisting of V, In, TI, Ga and mixtures
thereof; x has a value within a range of from 0 to 0.2; y has a value
within the range made up as follows, y > 3.5 for Ni, y [err] 1.0 for Co, y
[err] for Mn, y [err] 0.5 for Al, y [err] 0.3 for Fe, y [err] 1.0 for Cu,
andy [err]0.3 for Cr; and z has a 25  value within the range made up as
follows, 0.02 [err]  0.3 for V, 0.02 [err] 0.1 for In, 0.02 [err] 0.1 for
TI, and 0.02 [err] 0.1 for Ga. Accordingly, generation of a hydrogen gas
from the hydrogen absorbing alloy of the negative electrode can be limited.
There arises an effect in that the internal gas pressure of the battery is
not over 10 kg/cm2. Accordingly, there is no leakage of the alkaline
electrolytic solution entrained with a gas from the safety vent.
Consequently, according to the present invention, a sealed alkaline storage
battery 30 excellent in safety can be provided. Claims 1. An alkaline
storage battery using a hydrogen absorbing alloy, said battery comprising:
a positive 35     electrode including a metal oxide as a main constituent
material; a negative electrode including, as a main constituent material, a
hydrogen absorbing alloy capable of electrochemically absorbing/desorbing
hydrogen serving as an active material; an alkaline electrolytic solution;
a separator; and said hydrogen absorbing alloy of said negative electrode
having a CaCu5 type crystal structure and comprising a component A selected
from a group including mixtures of rare-earth elements and misch metal, 40
comprising Ni, and comprising at least one of the elements Co, Mn, Al, Fe,
Cu, Cr and V, characterized In that the alloy composition is represented by
the general formula of [err] in which formula: A is selected from said
group including mixtures of rare-earth elements and misch metal, said group
including additionally, La, B is selected from the group consisting of Ti,
Zr, Ca, Y, Hf and mixtures 45       thereof, wherein x is [err] atomic
ratio within the range 0 [err] 0.2; C includes [err] in an atomic ratio y >
3.5, Co in an atomic ratio y S 1.0,Mn in an atomic ratio y [err] 0.6, and
one or more elements selected from the group consisting of Al, Fe, Cu, Cr
and mixtures thereof, wherein y has an atomic ratio within the range made
up as follows, y [err] 0.5 for Al, y [err] 0.3 for Fe, y S 1.0 for Cu, and
y [err] 0.3 for Cr; 50        D is selected from the group consisting of V,
In, TI, Ga and mixtures thereof, wherein z is an atomic ratio within the
range made up as follows, 0.02 S z S 0.3 for V, 0.02 [err] 0.1 for In, 0.02
[err] 0.1 for TI, and 0.02 [err] 0.1 for Ga; and wherein (y + z) is an
atomic ratio within the range of from 4.7. to 6.3; the values of x, y and z
being relative numbers over the total amount of A + B, whereby the 55
individual quantities of e.g. Co, Mn, Al sum up to a total; in which said
hydrogen absorbing alloy has a rough surface; and in which said hydrogen
absorbing alloy has an Sf value [ = [err] of not larger than 2.5, said Sf
value representing flatness of plateau pressure in the case where hydrogen
9    is desorbed from said hydrogen absorbing alloy when as test conditions
1000 mAh, AA-size, 150% charging with 1 [err] are selected. 



2. An alkaline storage battery using a hydrogen absorbing alloy according
to claim 1, in which said metal oxide included in said positive electrode
as its main constituent material is a nickel oxide. 3. An alkaline storage
battery using a hydrogen absorbing alloy according to claims 1 or 2, in
which said metal oxide included in said positive electrode as its main
constituent material is a manganese oxide. 10  4. An alkaline storage
battery using a hydrogen absorbing alloy according to anyone of claims 1 to
3, in which at least a part of said negative electrode has hydrophobic
property. 5. An alkaline storage battery using a hydrogen absorbing alloy
according to anyone of claims 1 to 4, in which the alloy composition is
represented by the general formula of [err] in which 15     formula: Mm
represents a misch metal; a is an atomic ratio within the range a > 3.5; b
is an atomic ratio within the range 0.25 < b < 1.0; c is an atomic ratio
within the range 0.2 < c < 0.6; 20         d is an atomic ratio within the
range 0.1 < d < 0.3; e is an atomic ratio within the range 0.02 < e < 0.3;
the values of a, b, c, d and e, being relative numbers over the total
amount of Mm. 6. An alkaline storage battery using a hydrogen absorbing
alloy according to anyone of claims 1 to 4, in 25     which the alloy
composition is represented by the general formula of [err] in which
formula: Mm represents a misch metal; a is an atomic ratio within the range
a > 3.5; b is an atomic ratio within the range 0.25 < b < 1.0; 30         c
is an atomic ratio within the range 0.2 < c < 0.6; d is an atomic ratio
within the range 0.1 < d < 0.3; e is an atomic ratio within the range 0.02
< e < 0.1; the values of a, b, c, d and e, being relative numbers over the
total amount of Mm. 35 PatentansprUche 1. Alkalische Speicherbatterie unter
Verwendung einer wasserstoffabsorbierenden Legierung, wobei die Batterie
enthdlt: eine positive Elektrode, die ein Metalloxid als ein
Hauptbestandteilsmaterial enthalt; eine negative Elektrode, die als ein
Hauptbestandteilsmaterial eine wasserstoffabsorbierende Legierung 40
enthalt, die zum elektrochemischen Absorbieren/Desorbieren von Wasserstoff
in der Lage ist, dienend als ein aktives Material; eine alkalische
elektrolytische L6sung; eine Trenneinrichtung; und wobei die
wasserstoffabsorbierende Legierung der negativen Elektrode eine
Kristallstruktur vom Typ CaCu5 aufweist und eine Komponente A beinhaltet,
die aus einer Gruppe ausgewAhIt ist, die Mischungen von
Seltenen-Erden-Elementen und Mischmetall ausgew~hIt ist, die Ni enth~lt,
und die mindestens eines 45     der Elemente Co, Mn, Al, Fe, Cu, Cr und V
enthalt, dadurch gekennzeichnet, daB die Legierungszu- sammensetzung
reprisentiert ist durch die allgemeine Formel Al-XBXCyDZ, wobei in dieser
Formel: A aus der besagten, Mischungen von Seltenen-Erden-Elementen und
Mischmetall enthaltenden Gruppe ausgewahIt ist, wobei die Gruppe zusatzlich
La enthalt, B ausgewflhit ist aus der Gruppe bestehend aus Ti, Zr, Ca, Y,
Hf und Mischungen davon, wobei x ein Atomverhaltnis im Bereich 0 S 50
xS 0,2 ist; C Ni in einem  Atomverhaltnis y > 3,5, Co in einem
Atomverhaltnis y 5 1,0, Mn in einem Atomverhiltnis y 5 0,6 und ein oder
mehrere aus der aus Al, Fe, Cu, Cr und Mischungen davon bestehenden Gruppe
ausgewhilte Elemente enthalt, wobei y ein Atomverhliltnis innerhalb des
nachfolgend aufgestellten Bereichs hat, y S 0,5 fir Al, y S 0,3 fUr Fe, y S
1,0 for Cu, und y S 0,3 flr s6        Cr; D ausgewdhlt ist aus der Gruppe
bestehend aus V, In, TI, Ga und Mischungen davon, wobei z ein
Atomverhaltnis in dem folgend aufgestellten Bereich ist, 0,02 S z 5 0,3 fUr
V, 0,02 S z 5 0,1 flr In, 0,02 5 z S 0,1 flr TI, und 0,02 S z S 0,1 fUr Ga;
10    * C   L   M   S 



und wobei (y + z) ein Atomverhaltnis im Bereich von 4,7 bis 6,3 ist; die
Werte von x, y und z relative Zahlen bezUglich der Gesamtmenge von A + B
sind, wobei die Einzelmengen von z.B. Co, Mn, Al eine Gesamtsumme bilden;
wobei die wasserstoffabsorbierende Legierung eine rauhe Oberflache hat; und
5            wobei die wasserstoffabsorbierende Legierung einen Sf-Wert [=
In (PHM = 0,751PHM = 0,25)] von nicht groBer als 2,5 hat, wobei der Sf-Wert
die Flachheit des Plateaudrucks in dem Falle reprasentiert, daB Sauerstoff
von der sauerstoffabsorbierenden Legierung desorbiert wird (z.B. 1.000 mAh,
AA-GroBe, 150 %-Ladung mit 1 mA). 0o  2. Alkalische Speicherbatterie unter
Verwendung einer wasserstoffabsorbierenden Legierung gemaB An- spruch 1,
bei der das in der positiven Elektrode als deren Hauptbestandteilsmaterial
enthaltene Metalloxid ein Nickeloxid ist. 3. Alkalische Speicherbatterie
unter Verwendung einer wasserstoffabsorbierenden Legierung gemaB An- is
sprUchen 1 oder 2, bei der das in der positiven Elektrode als deren
Hauptbestandteilsmaterial enthaltene Metalloxid sin Manganoxid ist. 4.
Alkalische Speicherbatterie unter Verwendung einer
wasserstoffabsorbierenden Legierung gemaB el- nem der AnsprUche 1 bis 3,
bei der zumindest ein Teil der negativen Elektrode eine hydrophobe 20
Eigenschaft aufweist. 5. Alkalische Speicherbatterie unter Verwendung einer
wasserstoffabsorbierenden Legierung gemaB ei- nem der AnsprUche 1 bis 4,
bei der die Legierungszusammensetzung durch die aligemeine Formel
MmNiaCobMncAldV, reprasentiert ist, in welcher Formel: 28         Mm ein
Mischmetall reprasentiert; a ein Atomverhaltnis im Bereich a > 3,5 ist; b
ein Atomverhaltnis im Bereich 0,25 < b < 1,0 ist; c ein Atomverhaltnis im
Berelch 0,2 < c < 0,6 ist; d ein Atomverhaltnis im Bereich 0,1 < d < 0,3
ist; 30         e ain Atomverhaltnis im Bereich 0,02 < e < 0,3 ist; die
Worte von a, b, c, d und e relative Zahlen bezUglich der Gesamtmenge von Mm
sind. 6. Alkalische Speicherbatterie unter Verwendung einer
wasserstoffabsorbierenden Legierung gemaB ei- nem der Ansprtche 1 bis 4,
bei der die Legierungszusammensetzung durch die allgemeine Formel 38
MmNiaCobMnoAldin, repr~sentiert ist, in welcher Formel: Mm ain Mischmetall
reprasentiert; a ein Atomverhiltnis im Bereich a > 3,5 ist; b ein
Atomverhaltnis im Bereich 0,25 < b < 1,0 ist; c ein Atomverh~ltnis im
Bereich 0,2 < c < 0,6 ist; 40         d ein Atomverhaltnis im Bereich 0,1 <
d < 0,3 ist; e ein Atomverhaltnis im Bereich 0,02 < e < 0,1 ist; die Werte
von a, b, c, d und e relative Zahlen bezlglich der Gesamtmenge vom Mm sind.
Revendlcatlons 45 1. Accumulateur alcalin utilisant un alliage absorbant
l'hydrogene, ledit accumulateur compranant: une 6lectrode positive
contenant un oxyde m6tallique comme matibre constituante principale; une
electrode negative contenant, comme matiere constituante principale, un
alliage absorbent l'hydrogene, capable d'absorber/ddsorber
electrochimiquement de I'hydrogbne servant de matiere active; une solution
50     6lectrolytique alcaline; et un s6parateur; ledit alliage absorbent
I'hydrogene de ladite dlectrode negative ayant une structure cristalline du
type CaCu5 et comprenant un composant A choisi dans un groupe constitue par
des mdlanges d'6l1ments des terres rares et de mischmetal, comprenant Ni et
compre- nant l'un au moins des el6ments Co, Mn, Al, Fe, Cu, Cr et V,
caract6ris6 en ce que la composition de l'alliage est represent6e par la
formule generale A1-BxCyDD, dans laquelle 65        A est choisi dans ledit
groupe constitue par des melanges d'6lments des terres rares et de
mischmetal, ce groupe comprenant en plus La, B est choisi dans le groupe
constitue par Ti, Zr, Ca, Y, Hf et des melanges de ceux-ci, x etant un
rapport atomique dans la gamme 0 S x S 0,2;   
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contient Ni dans un rapport atomique y > 3,5, Co dans un rapport atomique y
S 1,0, Mn dans un rapport atomique y S 0,6 et un ou plusieurs elements
choisia dans l groupe constitue par Al, Fe, Cu, Cr et des melanges de
ceux-ci, y etant un rapport atomique dans la gamme ddfinie comme suit: y S
0,5 pour Al, y S 0,3 pour Fe, y S 1,0 pour Cu et y S 0,3 pour Cr; K),;
D est choisi dans le groupe constitue par V, In, TI, Ga at des melanges de
coux-ci, z etant un rapport atomique dans la gamme definie comme suit: 0,02
S z S 0,3 pour V, 0,02 S z 5 0,1 pour In, 0,02 S z 5 0,1 pour TI et 0,02 5
z S 0,1 pour Ga, et dans laquelle (y + z) est un rapport atomique dans la
gamme de 4,7 a 6,3; les valeurs de x, y et z 6tant des nombres relatifs par
rapport a la quantite totale de A + B, ce 10       qui fait par exomple quo
les quantit~s individuelles de Co, Mn, Al s'additionnent en formant un
total; en ce quo ledit alliage absorbant l'hydrogbne a une surface
ruguouse; et en ce quo ledit alliage absorbant l'hydrogbne a une valour Sf
[ = ln(Pw, = 0,75/PHM = 0,25)] non supdrieure a 2,5, ladite valeur Sf
representant l'aplatissement de la pression de palier dans le cas ob de
l'hydrogbne est d6sorb4 dudit alliage absorbant l'hydrogbne, lorsqu'il est
choisi, comme 15       conditions d'essai, 1000 mAh, dimension A-A, charge
& 150% & raison de 1 CmA. 2. Accumulateur alcalin utilisant un alliage
absorbant l'hydrogbns selon la revendication 1 ou 2, dans loquel lodit
oxyde metallique contenu dans ladite electrode positive en tant quo sa
matibre constituante principale est un oxyde de nickel. 20 3 Accumulateur
alcalin utilisant un alliage absorbant l'hydrogbne selon la revendication
1, dans loquel ledit oxyde metallique contenu dans ladite electrode
positive on tant quo sa matibre constituante principalo est un oxyde de
manganbse. 25  4. Accumulateur alcalin utilisant un alliage absorbant
lPhydrogbne selon l'une quelconque des revendica- tions 1 a 3, dans lequel
une partie au moins de ladite eloctrode negative a des proprietes
hydrophobes. 5. Accumulateur alcalin utilisant un alliage absorbant
l'hydrogbne selon l'une quelconque des revendica- tions 1 a 4, dans lequel
la composition de l'alliage est representee par la formule generale 30
MmNiCobMncAldVO, dans laquelle Mm represente un mischmetal; a est un
rapport atomique dans la gamme a > 3,5; b est un rapport atomique dans la
gamme 0,25 < b < 1,0; c est un rapport atomique dans la gamme 0,2 < c <
0,6; 35        d est un rapport atomique dans la gamme 0,1 < d < 0,3; o est
un rapport atomique dans la gamme 0,02 < e < 0,3; les valeurs de a, b, c, d
et o dtant des nombres relatifs par rapport a la quantite totale de Mm. 6.
Accumulateur alcalin utilisant un alliage absorbant l'hydrogbne selon l'une
quelconque des revendica- 40    tions 1 A 4, dans lequel la composition de
l'alliage est reprdsentde par la formulo g6nerale MmNiaCobMncAldIn., dans
laquelle Mm represente un mischm6tal; a est un rapport atomique dans la
gamme a > 3,5; b est un rapport atomique dans la gamme 0,25 < b < 1,0; 45
c est un rapport atomique dans la gamme 0,2 < c < 0,6; d est un rapport
atomique dans la gamme 0,1 < d < 0,3; o est un rapport atomrique dans la
gamme 0,02 < e < 0,1; les valeurs de a, b, c, d et o etant des nombres
relatifs par rapport & la quantite totale de Mm. 50 55 12    


