
EP 0 432 342 B1 Description BACKGROUND OF THE INVENTION 5      The present
invention relates to a sealed alkaline storage battery which uses hydrogen
in a hydrogen stor- age alloy as an active material of a negative electrode
and, in particular, to a rectangular sealed storage battery having an
external shape of, for example, a square column which is improved in
capacity density. RELATED ART 10 Recently, in the portable electronic
equipments such as AV equipments and communication equipments which have
become popular, their miniaturization and lightening in weight and
reduction in thickness are de- sired and besides, cells for power sources
of these equipments are demanded to have a high energy density. Mostly,
sealed alkaline storage batteries are used for these power sources and thus
a high volume density 15  and space saving are also strongly desired for
cells used as power sources. At present, nickel-cadmium storage batteries
are representatives of sealed alkaline storage batteries and these
batteries have recently been rapidly made higher in capacity density.
Furthermore, for space saving, nickel-cadmium storage batteries having a
rectangular external shape, not an ordinary cylindrical shape, are recently
commercially available. 20      The portion in which a battery is put in
various portable equipments is mostly a rectangular space, and if
cylindrical batteries are put in this space, there are unnecessary
superfluous spaces between adjacent bat- teries, while if rectangular
batteries are used, there are substantially no superfluous spaces.
Therefore, use of suitable rectangular batteries makes it possible to
reduce the actually necessary space by about 30% as compared with use of
cylindrical batteries. 25      In addition, it is easier to reduce the
thickness of rectangular batteries than that of cylindrical batteries, and
the rectangular batteries are suitableforequipmentswhich require a thin
space forcontaining the batteries. From such viewpoint, nickel-cadmium
storage batteries have begun to be put to practical use, but in order to
further improve a capacity density, it is important to develop a new
battery system to which are applied ma- terials which are expectable to
afford a higher energy density than that afforded by the nickel-cadmium
bat- 30  teries. Recently, developmentof a high capacity density metal
oxide-hydride storage battery which is made using an electrode of a
hydrogen storage alloy which can store hydrogen at a high density has
become noticeable because such electrode has a higher energy density than a
cadmium electrode. An example thereof is given in EP-A-0 149 846 A1.
However, the metal oxide-hydrogen storage battery according to this
document is of 35   ordinary cylindrical shape. Thus, notice has been given
to development of batteries of a high capacity and high space efficiency by
applying the above battery system to the rectangular battery. However, for
application to the power source of the recent portable equipments, it has
been strongly desired that the battery has a high charging efficiency and
high speed chargeability. Therefore, development of a rectangular sealed
battery with use of a hydrogen storage alloy requires a new method for the
construction of batteries and method for the 40   production of materials
for the construction of such batteries in addition to the conventional
techniques for the construction of batteries. For this purpose, the
following technical problems must be solved. (1) Problems relating to
current collection of a negative electrode: 45      In case of a
rectangular battery of a high charging efficiency, it is preferred to
construct an electrode stack by stacking a plurality of positive and
negative electrodes. However, when leads are welded to electrodes of a
hydrogen storage alloy for collection of current, there is a problem in
safety that there may occur ignition due to heat at the welding portion.
This ignition more readily occurs when hydrogen is stored in the alloy
electrode. Furthermore, according to only the conventional technique in
which collection of current is carried out by taking 50   out one lead from
each negative electrode, welding these leads at one position and press
contacting the neg- ative electrode outside the electrode stack with an
external metal case, current is concentrated to one welded point to cause
increase in electrical resistance, resulting in increase of the internal
resistance of battery and, as a result, dischargeability decreases
especially at discharging of a high rate. 55  (2) Problems relating to
sealed structure: When a sealed alkaline storage battery is constructed
using a hydrogen storage alloy as an active material of negative electrode,
in spite of the continual state of charging and discharging, hydrogen gas
In an amount 2 



EP 0 432 342 B1 corresponding to the equilibrium pressure of hydrogen
stored in the alloy is present in the battery. Since hy- drogen gas is
small in molecular radius, if a very small void is present, it releases
outside through the void. As a result, hydrogen as active material of the
negative electrode decreases to cause the reduction of capacity of battery.
Such problem is not seen in the sealed Ni-Cd battery when used at normal
state. Therefore, for 5   solving this problem peculiar to an Ni-H battery,
the sealability of the battery must be improved. (3) Problems in rapid
charging: When charging is conducted with a large current of about 1 C for
carrying out rapid charging, a pressure 10  in the battery rises owing to
the generation of oxygen gas from a positive electrode at the end of
charging and generation of hydrogen liberated due to the insufficient
hydrogen absorption rate of the hydrogen storage alloy of the negative
electrode. In case of a rectangular battery where the side walls of the
sealing container are composed of planes, being different from cylindrical
battery, the side walls are readily distorted by the internal pressure and
the metal container reaches the yielding point at a low pressure.
Therefore, the tolerable internal 15  pressure of such battery is governed
by the yielding point of the container and is specifically about 12 kg/cm2
for the cell vessel materials of conventional cylindrical cells, and thus
increase of the internal pressure of bat- tery must be controlled so that
it is lower than said pressure. SUMMARY OF THE INVENTION 20 The principal
object of the present invention is to solve the problems above by using a
hydrogen storage alloy as an active material of negative electrode and
employing a suitable construction, material and construc- tion method for
increasing the capacity of battery and to ensure a capacity density higher
than that of the con- ventional rectangular nickel-cadmium storage battery
and rapid chargeability, dischargeability, storability and 25  safety in
production equal to and higher than those of the conventional rectangular
nickel-cadmium storage battery. BRIEF DESCRIPTION OF THE DRAWINGS 30
Fig. 1 (left), (middle) and (right) are an oblique view of the battery made
in Example 1, a cross-sectional view of the battery cut along line B-B',
and a cross-sectional view of the battery cut along line C-C', respec-
tively. Fig. 2 is an enlarged oblique view which shows the electrode stack
in the battery of Fig. 1. Fig. 3 shows a positive electrode wrapped by a
separator. 35      Fig. 4 shows a negative electrode before folded double.
Fig. 5(A), (B) and (C) are an oblique view, a cross-sectional view and a
partial view of the lid body of the battery of Fig. 1. Fig. 6 is an
enlarged cross-sectional view of the surface part of the negative electrode
of the battery of Fig. 1. 40      Fig. 7 is an oblique view which shows the
construction of the electrode stack of Example 2. Fig. 8 shows the negative
electrode of the electrode stack of Fig. 7. Fig. 9 is an enlarged view of
the surface of the negative electrode of the battery of Example 3. Fig. 10
is a graph which shows the discharge characteristics of the battery
according to the present in- vention and a conventional battery. 45
Fig. 11 is a graph which shows a pressure in the battery of the present
invention and that in conventional one when these batteries were charged at
[err]. DETAILED DESCRIPTION OF THE INVENTION 50      According to the
present invention, for the construction by which the high capacity density
and safety in production can be attained, a hydrogen storage alloy powder
is packed in a three-dimensional network metal matrix (hereinafter referred
to as "matrix") and besides, a portion is provided in this matrix where the
alloy pow- der is not packed and which is press molded and used as an
elastic lead portion for collection of current. Col- lection of current by
an outer case is carried out by press contacting a large area of the
negative electrode or 55  the lead for collection of current with the outer
metallic case by the expansion of an electrode stack generated when the
electrode stack is inserted in the outer case. 



By employing such construction, shedding of the hydrogen storage alloy
caused by charging and discharg- ing can be prevented and in addition,
volume occupied by the matrix of electrode can be reduced to 5% or 3    EP
0 432 342 B1 less and thus an electrode comprising a hydrogen storage alloy
and having a high capacity density can be obtained. Furthermore, collection
of current to the outer base is carried out by contacting the
powder-unpacked por- tion of the matrix with the case, whereby operations
such as welding which causes ignition can be omitted 5 and an electrode
structureforcollection of current less in the numberof production steps and
excellent in safety can be obtained. Furthermore, collection of current by
negative electrodes at the central part of the electrode stack is performed
by direct contact of the matrix with the outer metallic case and contact in
a large area be- comes possible and the internal resistance of battery can
be reduced. Furthermore, a battery of further higher capacity density can
be constructed by combining the negative 10 electrodes with the positive
electrodes of a high energy density made using the same matrix as mentioned
above. By adding metallic cobalt such as carbonyl cobalt to the active
material of a positive electrode, precharged section can be given to
negative electrode correspondingly to an electric quantity for the metallic
cobalt being converted to a higher oxide such as cobalt oxyhydroxide or
cobalt sesquioxide at the initial charging after con- 15 struction of the
battery. In otherwords, the precharged section is necessaryfor improving
the discharging char- acteristics of the negative electrode, but by
employing the above construction, it is not necessary to electro-
chemically charge the negative electrode before construction of the
battery. When the negative electrodes are handled at a charged state,
namely, at the state of hydrogen being absorbed, there is a danger of
ignition, but safety can be increased by the addition of metallic cobalt to
the active material of the positive electrode. 20      Moreover, the
battery of the present invention is provided with a safetyvalvewhich is
composed of a rubber valve body and a hollow rivet and which works at a
pressure higher than the hydrogen dissociation equilibrium pressure of the
hydrogen storage alloy. The hollow rivet here is fixed to the outer case of
battery by caulking through an insulating material and serves also as
terminal for collection of current of the positive electrode. 25      Prior
to caulking, a sealing material is coated between a rivet-insulating
material, an insulating material- outer case of battery, and a rubber valve
body-rivet. By employing such construction, a taghole provided at the outer
metallic case can be made minimum and besides, by filling and sealing
respective gaps with a sealing material, desorption of hydrogen can be
prevented and, as a result, the reduction of capacity of the negative
electrode can be inhibited. 30      Furthermore, in the present invention,
in order to improve rapid chargeability, the following means are adopted:
(1) For example, a powdery fluororesin is coated on the surface of the
hydrogen storage alloy elec- trode which is a negative electrode to impart
hydrophobic properties to the surface of electrode; (2) Agas re- duction
catalyst such as palladium is provided in the battery; and (3) An
electrolyte is injected in an amount of 1.5 - 2.7 ml per 1 Ah of the
positive electrode. 35      Thus, the electrolyte in a separator, positive
electrode and negative electrode are enough to carry out the
charge-discharge reaction and besides, by setting the amount of the
electrolyte to produce the suitable space portion and by providing a
hydrophobic layer on the surface of the negative electrode, three phase
interfaces of gas-liquid-solid are widely formed on the surface of the
negative electrode, whereby oxygen gas evolved from the positive electrode
designed to be less in capacity than the negative electrode at overcharging
and 40 hydrogen gas liberated from the negative electrode due to the delay
of absorption reaction are rapidly led to the surface of the electrodes and
the reaction therebetween to return to water can be accelerated. Similarly,
oxygen gas and hydrogen gas are rapidly reacted by the catalyst provided in
the battery to return to water, whereby the increase of internal pressure
of battery at the time of overcharging can be prevented and char- geability
can be improved to be rapid. 45      Further greater advantages can be
obtained by subjecting the surface of catalyst to hydrophobic treatment or
by separating the catalyst from the electrode stack and surrounding it with
a hydrophobic resin to reduce 



the penetration of electrolyte. The present invention is explained in
detail by the following examples. 50 Example 1 First, production of the
battery of the present invention shown in Fig. 1 will be explained below in
the order of negative electrode, electrode stack, sealing cap and set
batteries. In Fig. 1, 1 indicates an outer metallic case, 2 indicates a
metallic lid body, 3 indicates a terminal of positive 55 electrode, 4
indicates a positive electrode, 5 indicates a separator which wraps the
positive electrode, 6 indi- cates a U-shaped negative electrode, and 7
indicates a lead of the positive electrode. First, the steps of production
of negative electrode 6 will be explained. Misch metal mainly composed of
about 40 wt% of cerium, about 30 wt% of lanthanum, and about 13 wt% 4    EP
0 432 342 B1 of neodymium, nickel, cobalt, aluminum and manganese were
mixed at an atomic ratio of 1: 3.5: 0.8: 0.3: 0.4 and the mixture was
molten in a high-frequency melting furnace of an inert gas atmosphere, then
trans- ferred to a container having a cooling device under stirring and
rapidly cooled therein. The resulting alloy was roughly ground by a
mechanical means, then heated to [err] in argon and kept at this
temperature for 3 5   hours to obtain a hydrogen storage alloy having an SF
value of 2.5 or less. The SF value means the flatness of a plateau region
of PTC curve generally used for evaluation of the hydrogen storage alloy
and is calculated by [err] ([err] = 0.75/[err] = 0.25), wherein [err] =
0.75 and [err] = 0.25 show the hydrogen equilibrium pressure when hydrogen
is absorbed in an amount corresponding to 0.75 atom and 0.25 atom per one
metal element which constitutes the hydrogen storage alloy. This alloywas
again ground toa powderof 37 [err] orless. Further, 10  this powderwas
immersed in an aqueous potassium hydroxide solution (7N) of [err] for 30
minutes, then wash- ed with water and dried to obtain an alloy powder
having innumerable irregularities in the portion of about 0.01 [err] thick
in the vicinity of the surface layer. To the resulting hydrogen storage
alloy was added 0.5 wt% of polyvinyl alcohol, followed by kneading with
water to obtain a paste. The paste was packed in a foamed nickel porous
body (porosity: about 98%; thickness: 15  about 0.7 mm; average diameter of
spherical voids: 400 [err]), dried, then pressed and cut to obtain negative
electrode 6 shown in Fig. 4 of 0.4 mm in thickness, 15 mm in width and 115
mm in length and having, in the middle portion, negative electrode lead 8
which is an active material-unpacked portion of 3 mm in length. On this
negative electrode was uniformly coated a fluororesin at a density of 0.8
mg/[err]. The composition of the alloy is not limited to the
above-mentioned one. Alloys to be used preferably have a flat PTC curve and
have 20  an SF value of 0.25 or less and have the formula:  [err] wherein
Mm represents a Misch metal, [err] represents at least one of Ca, Ti and
Zr, M2 represents at least one element selected from the group consisting
of Co, Al, Mn, Cu, Cr, Fe and V, 1 > x [err] 0, y > 3.0 and 4.5[err]5 y + z
[err] 5.5. The treatment for producing irregularities on the surface of the
alloy can be any treatments which can produce fine irregularities on the
surface of alloy such as etching with an alkali and besides, etching with
an acid or salt and a physical etching method. As a 25  matrixfor alloy
powder, a foamed nickel porous body was used hereabove having a
three-dimensional network structure, but any other matrices such as
metallic fibers can be used as far as they have a three-dimensional network
structure and have an alkali resistance. A fluororesin was used for the
hydrophobic treatment here- above, but polyolefin resins and other
materials having hydrophobic properties can also be used in the present
invention. The hydrophobic resin is not limited to the powder in its shape,
but can be of any shape as far as 30  the hydrophobic property can be
imparted to the surface of the negative electrode. In the above, lead
portion 8 of negative electrode 6 was formed by forming an active
material-unpacked portion by mechanical pressing prior to packing of the
active material in the porous body, but it is also possible to form the
active material-unpacked portion by masking lead portion 8 or by removing
the active material In the lead portion by some methods after the active
material has been packed. In this example, the foamed nickel 35  porous
body having the three-dimensional network structure was used as a matrixfor
the negative electrode. However, a matrix made by mixing a hydrogen storage
alloy with a proper binder, coating the mixture on an expanded metal or
porous substrate and subjecting the coated substrate to water-repelling
treatment may be used. In such case, lead portion 8 may be formed by
removing the active material and exposing the porous 



substrate orexpanded metal. Furthermore, in this example, part of the
supportfor negative electrode was used 40  as lead portion 8, but an
alkali-resistant metal plate may be folded in a V- or U-shape to
electrically contact the surface of negative electrode with expansion of
the electrode stack and collect current. Next, 100 parts by weight of a
nickel hydroxide powder, 6 parts by weight of cobalt oxide and 3 parts by
weight of metallic cobalt were mixed and the mixture was kneaded with
addition of water to obtain a paste. This paste was packed in a foamed
nickel porous body (porosity: 98%; thickness: 0.7 mm; average diameter 45
of spherical voids: 400 [err]), dried and pressed to obtain a foamed metal
type nickel positive electrode 4 of 14 mm x 55 mm and 0.6 mm thick and 300
mAh in capacity. Nickel lead 7 for collection of current was spot welded to
this positive electrode 4 and, as shown in Fig. 3, this positive electrode
was wrapped in a bag produced by heat sealing separator 5 (0.22 mm thick)
of a poly- propylene nonwoven fabric into which sulfon group was
introduced. The separatormay be beforehand modified 50  by the treatment
with, for example, an aqueous caustic potassium or sodium solution to
substitute potassium or sodium for the hydrogen atom of the sulfon group.
In this example, a mixture comprising nickel oxide as a main component to
which cobalt was added was used as active material of positive electrode,
but salts of other metals such as manganese which can carry out redox
reaction in an aqueous alkali solution can also be used as additives. 55
An electrode stack as shown in Fig. 2 was formed using two U-shaped
negative electrodes 8 and three positive electrodes 4. In Fig. 2,8
indicates a lead of negative electrode which is a bottom partwhen the
negative electrode is folded. This electrode stack was inserted in outer
metallic case 1 of 5.2 x 60 x 16.5 mm. Then, nylon frame body 22 in which a
redox catalyst was inserted was provided at the upper part of this
electrode 5    EP 0 432 342 B1 stack. Materials of frame body 22 can be any
materials having alkali resistance and electrical insulation proper- ties.
Forexample, polypropylene, polyethylene, polyvinyl chloride and fluororesin
can be used.Aredoxcatalyst which comprised a carbon carrier on which
palladium was supported and was subjected to the hydrophobic treatment with
Teflon resin was used in this example, but any carriers can be used as far
as they have alkali resistance and there can be used, for example, alumina,
magnesia, zirconia and a sintered type nickel porous body. As catalyst,
there may be used palladium and other platinum group catalysts. The
hydrophobic treatment can be performed not only with fluororesins, but also
with paraffins, silcone type hydrophobic treating agents and the like. 10
Next, the production of the lid body is explained referring to Fig. 5.
First, a nickel plated steel sheet was cut into a rectangle of 5.2 x 16.5
mm and a hole of 3 mm was made at the center thereof to form washer portion
13. Then, upper gasket 12 and lower gasket 14 were made by molding a nylon
resin. Separately, cap 9 and washer 15 for collection of current of the
positive electrode were obtained by punching a nickel plated sheet by a
metal mold. 15      Then, valve body 10 was obtained by molding a rubber.
Blown asphalt as a hydrophobic material was coat- ed on the upper and lower
parts of opening of washer 13 and upper gasket 12 and lower gasket 14 were
put thereon from upper and lower directions. Furthermore, blown asphalt was
coated on the hole portion of upper gasket 12 and hollow rivet 11 having
the size nearly corresponding to the shape of the cavity of the washer was
inserted into the hole. Therein was further inserted washer 15 for
collection of current of the positive elec- 20 trode from the lower
direction and the whole assembly was applied with a pressure in the
vertical direction and the tip of leg of the hollow rivet was expanded and
caulked. Then, polybutene as a liquid sealing agent was coated onto the
hole portion of the hollow rivet and rubber valve body 10 was put thereon
and cap 9 and the seating of hollow rivet 11 were spot welded while
pressing by cap 9 from the above. The lid body was ob- tained by the above
procedure. In this example, the upper and lower gaskets were made of nylon,
but they 25 may be also made of polyethylene resin, polypropylene resin,
and fluororesin. Furthermore, blown asphalt and polybutene were used as
hydrophobic material, but other petroleum pitch and fluororesin may also be
used. To washer 15 for collection of current of the positive electrode of
the thus obtained lid body was spot welded the end of positive electrode
lead 7 extending upwardly from the electrode stack and 1.5 ml of an
electrolyte 



comprising an aqueous potassium hydroxide solution containing a small
amount of lithium hydroxide was in- 30  jected and the lid body was fitted
with the port of metallic outer case 1 and this portion was sealed by a
laser beam welding machine. In this way, battery A as shown in Fig. 1 was
obtained. A comparative example is shown below. First, a foamed metal type
nickel positive electrode of 14 x 55 mm with 0.4 mm thick and of a capacity
of 35 200 mAh was prepared by a conventional method. A nickel lead for
collection of current was spot welded to this positive electrode. This was
wrapped in a bag prepared by a heat sealing polyamide nonwoven fabric of
0.22 mm thick. As a negative electrode, a paste type cadmium negative
electrode of 15 x 57 mm with 0.6 mm thickness and having a predischarged
section about 1.7 times that of the above positive electrode and a dis-
charging preliminary capacity about 0.3 times that of the positive
electrode was prepared. A lead portion was 40 previously provided at the
upper part of the negative electrode by exposing and projecting the core
portion thereof in the form of a tongue. An electrode stack was assembled
using three of the thus produced positive electrodes and four of the
negative electrodes. This electrode stack was inserted into a metallic case
of 5.2 x 60 x 16.5 mm in internal size. Then, a nylon frame was inserted
and an electrolyte comprising an aqueous potassium hydroxide solution
containing a small 45 amount of lithium hydroxide was injected into the
case. Then, the lead of positive electrode was welded to a rectangular
sealer having gaskets by a conventional method and, thereafter, the upper
part of the case was caulked and the sealer was fitted thereto to obtain
battery D. Asshown in Fig. 10, batteryAhad a capacity density improved by
50% overthatofthe conventional nickel- cadmium battery D and was improved
by 100% in capacity density over the cylindrical battery taking into con-
50 sideration the mounting into devices. In this example, by packing the
hydrogen storage alloy powder in a three- dimensional network metallic
matrix, a negative electrode of high capacity density can be obtained and
be- sides, the alloy powder which becomes finer by repetition of charging
and discharging can be securely held. Furthermore, by adoption of a
resealable safety valve which works at higher than a hydrogen equilibrium
pres- sure and lower than 12 kg/[err], safety against abnormal increase of
an internal cell pressure can be attained. 55   Moreover, by coating a
sealing material to respective parts which constitute a lid body, there can
be obtained a structure according to which hydrogen does not leak out of
the battery even if the battery is left for a long time. In addition, by
using a U-shaped negative electrode, collection of current can be conducted
by allowing one surface of the electrode to contact the outer case, and the
internal resistance of battery can be reduced 6    EP0432342B1 and a
discharge potential equal to or higher than that obtained by a conventional
nickel-cadmium battery can be obtained as shown in Fig. 10 and besides, a
step of welding of a lead wire to a negative electrode at which ignition is
apt to occur can be omitted to increase safety in steps. With reference to
rapid chargeability, by employing a suitable amount of an electrolyte, a
propergas-liquid- 5   solid three phase interfaces can be securely present
in the separator and on the surface of the negative elec- trode and by
subjecting the surface of the negative electrode to hydrophobic treatment,
the effect can be fur- ther improved and further by providing a catalyst
which causes the reaction between liberated hydrogen and oxygen evolved
from the positive electrode, gas can be favorably reduced to prevent
distortion of the case. 10  Example 2 Fig. 7 shows an electrode stack
according to anotherembodiment of the presentinvention and Fig. 8 shows a
negative electrode used for fabrication of this electrode stack. Fig. 10
shows discharge characteristics when battery B of this example was charged
with 90 mA at an 15  ambient temperature of [err] for 15 hours and, after
ceasing in 1 hour, was discharged with 180 mA. Further- more, Fig. 11 shows
behavior of an internal cell pressure when battery B was charged with a
constant current of 900 mA at an ambient temperature of [err]. The
procedure of production of this battery will be explained below. First, a
hydrogen storage alloy powder which was the active material of the negative
electrode was pre- 20  pared in the same procedure as in Example 1. Next,
this powder was packed in a foamed nickel porous body 



(porosity: about 98%; thickness: about 0.7 mm; average diameter of
spherical voids: 400 [err]), then was dried, pressed and cut to obtain two
kinds of negative electrodes, namely, a negative electrode of 0.4 mm thick,
15 mm wide and 57 mm long and a negative electrode of 62 mm long and having
a lead of active material-unpacked portion of 5 mm wide at one end of
longer direction. A positive electrode was prepared by wrapping in a bag 25
of separator in the same manner as in Example 1. The electrode stack as
shown in Fig. 7was prepared by combining two of the thus produced two of
negative electrodes with three of the positive electrodes. Lead 8 of the
negative electrode was formed by press molding the foamed nickel porous
body prior to packing the active material, but it can be also formed by
covering the lead portion with masking atthe time of filling of the active
material and filling the portion with no active material 30  or by removing
the active material of the lead portion by some method after filling of the
active material. In this example, the foamed nickel porous body having the
three-dimensional network structure was used as a matrix for the negative
electrode. However, a matrix made by mixing a hydrogen storage alloy with a
proper binder, coating the mixture on an expanded metal or porous substrate
and subjecting the coated substrate to water-repelling treatment may be
used. In such case, lead portion 8 may be formed by removing the active 35
material and exposing the porous substrate or expanded metal. Battery B was
made using the thus obtained electrode stack in the same manner as in
Example 1. The battery B had nearly the same performance as that of battery
A of Example 1. In Example 1, it was difficult to fabricate the electrode
stack when the number of the negative electrodes was fouror more while in
Example 2, the electrode stack can be fabricated irrespective of the number
of the negative electrodes. 40      Next, in a comparative example, a
negative electrode of 15 x 57 mm with 0.4mm thickness wholly filled with a
hydrogen storage alloy was prepared in the same manner as in Example 1.
When it was attempted to weld a nickel lead for collection of current,
ignition occurred by the heat of spot welding machine. Therefore, it was
necessary to carry out the welding in an inert gas atmosphere and this
causes increase in cost. As mentioned above, according to the present
invention, the current collecting portion of the negative elec- 45  trode
can be formed with safety and with no risk of ignition. Example 3 Fig. 9
shows an enlarged surface of the negative electrode of battery C made in
this example. Curve C 50  in Fig. 10 showsdischarge characteristicswhen
this batterywas charged with 90 mAatan ambient temperature of [err] for 15
hours and, after cease of charging for 1 hour, was discharged with 180 mA.
Fig. 11 shows the behavior of an internal cell pressure when this battery
was charged with a constant current of 900 mA in an atmosphere of [err].
The procedures of production of this battery will be explained below. 55
The procedures of production of the negative electrode is as follows.
Ahydrogen storage alloy powderwas prepared in the same manner as in Example
1. This powder was packed in a foamed nickel porous body and press molded
and afluroresin powderwas coated on the surface of the porous body. Then,
commercially avail- able palladium black was coated on the surface of this
negative electrode at a concentration of 4 mg/[err]. 7    EP 0 432 342 B1
Thereafter, battery C was made in the same manner as in Example 1 except
that any catalyst was not inserted in the resin frame body. Palladium black
was used as catalyst applied to the surface of the negative electrode in
this example, but a fine powderof other platinum group catalysts and
mixtures thereof, these catalysts sup- ported on a carbon black powder, and
catalysts supported on other alkali resistant fine powdercatalyst carriers
5   may also be used. The thus obtained battery C had nearly the same
performance as that of battery A of Example 1. For comparison, battery E
was made in the same manner as in making of battery C except that only the
fluroresin was coated on the surface of the negative electrode and battery
F was made also in the same man- ner as in making of battery C except that
nothing was coated on the surface of the negative electrode. 10      These
batteries C, E and F were charged with a constant current of 900 mA in an
atmosphere of [err] and the behavior of an internal cell pressure are shown
in Fig. 11. As can be seen from Fig. 11, battery E showed a higher internal
cell pressure with progress of charging 



than batteries A and C and battery F showed further increase of the
internal cell pressure than battery E. That is, rapid chargeability can be
improved by providing a redox catalyst in battery or by hydrophobic 15
treatment of the surface of the negative electrode. Example 4 An electrode
stack was fabricated in the same manner as in Example 1. 20      Then, a
redox catalyst was inserted in a nylon frame body and this was inserted in
a metallic case together with the electrode stack. Next, the lid body used
in battery A of Example 1 was constructed without using the sealing
materials such as blown asphalt and polybutene. Battery G was fabricated
using these components. Similarly, battery H was fabricated using the
electrode stack of Example 1 and a lid body constructed without any sealing
material. These batteries A, G and H were charged with 80 mA at [err] for
15 hours, then stored 25 for 1 month at [err] and discharged with a
constant current of 160 mA. Capacity and retention of capacity in this case
are shown in the following table. Battery    Discharge  capacity
Retention  of 30                                    (mAh)
capacity A                    700                         80% G
300                         33% 35                 H                    480
80% As can be seen from the above results, reduction of capacity was
conspicuous in a rectangular nickel- hydride battery in which blown asphalt
or polybutene was not applied to the lid body while the battery in which 40
a sealing material was applied ensured the retention of capacity equal to
or higher than that of the nickel-cad- mium battery in which the sealing
material was not applied. It was recognized that hydrogen gas leaked out of
battery G which showed conspicuous reduction of capacity. It was found that
reduction in capacity of the negative electrode caused reduction in
capacity of battery. As explained above, the present invention can provide
an alkaline storage battery which has a high ca- 45 pacity density and can
be enhanced in mounting the density without deterioration of
dischargeability, charge- ability and storage stability and reduction of
safety in fabrication of battery. Claims 50 1. A sealed alkaline storage
battery comprising a metallic case which contains electricity generation
means and which is sealed by a metallic lid body provided with a safety
valve wherein said electricity generation means comprise: a) positive
electrodes comprising an active material mainly composed of a metal oxide;
55         b) negative electrodes mainly composed of a hydrogen storage
alloy powder and a support having elec- tro-conductivity; c) an alkaline
electrolyte; d) separators which electrically insulate between the positive
and the negative electrodes and provide 8    EP 0 432 342 B1 Thereafter,
battery C was made in the same manner as in Example 1 except that any
catalyst was not inserted in the resin frame body. Palladium black was used
as catalyst applied to the surface of the negative electrode in this
example, but a f ine powder of other platinum group catalysts and mixtures
thereof, these catalysts sup- ported on a carbon black powder, and
catalysts supported on other alkali resistantfine powdercatalystcarriers 5
may also be used. The thus obtained battery C had nearly the same
performance as that of battery A of Example 1. For comparison, battery E
was made in the same manner as in making of battery C except that only the
fluroresin was coated on the surface of the negative electrode and battery
F was made also in the same man- ner as in making of battery C except that
nothing was coated on the surface of the negative electrode. 10      These
batteries C, E and F were charged with a constant current of 900 mA in an
atmosphere of [err] and the behavior of an internal cell pressure are shown
in Fig. 11. As can be seen from Fig. 11, battery E showed a higher internal
cell pressure with progress of charging 



than batteries A and C and battery F showed further increase of the
internal cell pressure than battery E. That is, rapid chargeability can be
improved by providing a redox catalyst in battery or by hydrophobic 15
treatment of the surface of the negative electrode. Example 4 An electrode
stack was fabricated in the same manner as in Example 1. 20      Then, a
redox catalyst was inserted in a nylon frame body and this was inserted in
a metallic case together with the electrode stack. Next, the lid body used
in battery A of Example 1 was constructed without using the sealing
materials such as blown asphalt and polybutene. Battery G was fabricated
using these components. Similarly, battery H was fabricated using the
electrode stack of Example 1 and a lid body constructed without any sealing
material. These batteries A, G and H were charged with 80 mA at [err] for
15 hours, then stored 25  for 1 month at [err] and discharged with a
constant current of 160 mA. Capacity and retention of capacity in this case
are shown in the following table. Discharge  capacity
Retention  of 30                                     (mAh)
capacity A                     700                         80% G
300                         33% 35
480                          80% As can be seen from the above results,
reduction of capacity was conspicuous in a rectangular nickel- hydride
battery in which blown asphalt or polybutene was not applied to the lid
body while the battery in which 40   a sealing material was applied ensured
the retention of capacity equal to or higher than that of the nickel-cad-
mium battery in which the sealing material was not applied. It was
recognized that hydrogen gas leaked out of battery G which showed
conspicuous reduction of capacity. It was found that reduction in capacity
of the negative electrode caused reduction in capacity of battery. As
explained above, the present invention can provide an alkaline storage
battery which has a high ca- 45   pacity density and can be enhanced in
mounting the density without deterioration of dischargeability, charge-
ability and storage stability and reduction of safety in fabrication of
battery. Claims 50 1. A sealed alkaline storage battery comprising a
metallic case which contains electricity generation means and which is
sealed by a metallic lid body provided with a safety valve wherein said
electricity generation means comprise: a) positive electrodes comprising an
active material mainly composed of a metal oxide; 55         b) negative
electrodes mainly composed of a hydrogen storage alloy powderand
asupporthaving elec- tro-conductivity; c) an alkaline electrolyte; d)
separators which electrically insulate between the positive and the
negative electrodes and provide 8    a proper space for the electrolyte
necessary for performing charging and discharging reactions and which are
chemically stable against alkali; and wherein the positive electrodes are
connected through a lead to terminals which are provided being insulated
from the metallic lid body, 5             characterized in that, the
metallic casing is rectangular, the positive electrodes are rectangular,
the negative electrodes are rectangular and at least a part of the surface
thereof is imparted with hydrophobic properties, the pos- itive and
negative eletrodes form an electrode stack wherein the left and the right
outermost sides com- prise negative electrodes and said negative electrodes
directly contact the metallic case conductively. 10 2. A rectangular sealed
alkaline storage battery according to claim 1, wherein the support is a
matrix. 3.  A rectangular sealed alkaline storage battery according to any
of claims 1 to 2, wherein the rectangular casing contains additionally a
material having the ability of redox catalyst. 



15 4. A battery according to claims 1 to 3, wherein the metal oxide which
is a main component of the positive electrodes is mainly nickel oxide or
manganese oxide. 5.  A battery according to claims 1 to 3, wherein the
positive electrodes have a structure comprising a three- 20
dimensional network matrix in which a metal oxide powder is packed. 6. A
battery according to claim 5, wherein the three-dimensional porous matrix
is a foamed metal network matrix or a nonwoven fabric composed of metallic
fiber. 25  7. A battery according to claim 5, wherein the active material
of the positive electrodes is nickel oxide or hydroxide to which is added
at least one member selected from the group consisting of cobalt oxide,
cobalt hydroxide and metallic cobalt. 8. A battery according to claims 1 to
3, wherein the hydrogen storage alloy is an alloy having an SF value 30
of 0.25 or less and represented by the formula: [err] wherein Mm represents
a Misch metal comprising a mixture of rare earth metals, [err] represents
at least one metal selected from the group con- sisting of Ca, Ti and Zr,
M2 represents at least one metal selected from the group consisting of Co,
Al, Mn, Cu, Cr, Fe and V, 1 > x [err] 0, y > 3.0 and 4.5 [err] y + z [err]
5.5 and the SF value means the flatness of a plateau region of PCT curve
generally used for the evaluation of the hydrogen storage alloy and is cal-
35      culated by [err] ([err] = 0.75/[err] 0.25), wherein [err] = 0.75
and PHIM = 0.25 show the hydrogen equilibrium pressure when hydrogen is
absorbed in an amount corresponding to 0.75 atom and 0.25 atom per one
metal element which constitutes the hydrogen storage alloy. 9. A battery
according to claim 8, wherein the hydrogen storage alloy is a powder having
innumerable irreg- 40      ularities on the surface. 10. A battery
according to claim 9, wherein the irregularities on the surface of the
powder are formed by etch- ing with an alkali or an acid. 45  11. A battery
according to claims 1 to 3, wherein at least a part of the surface of the
negative electrodes is coated with a fluororesin or a polyolefin resin. 12.
A battery according to claims 1 to 3, wherein the negative electrodes have
the structure comprising a three-dimensional network matrix in which the
hydrogen storage alloy powder is packed. 50 13. Abattery according to claim
12, wherein the three-dimensional network matrix is a foamed metallic
porous body or a nonwoven fabric composed of metallic fibers. 14. A battery
according to Claims 1 to 3, wherein the porous separator is a polyolefin
resin matrix subjected 55      to hydrophilic treatment. 15.
Abatteryaccording to claim 14, wherein the hydrophilic treatment comprises
sulfonation of the polyolefin matrix.    EP 0 432 342 B1 16. A battery
according to claim 15, wherein a part of hydrogen of sulfone group
introduced into the matrix by the hydrophilic treatment is substituted with
Na or K. 17. A battery according to Claims 1 to 3, wherein the alkaline
electrolyte is mainly composed of an aqueous 5       potassium hydroxide
solution and is injected in an amount of 1.5 - 2.7 ml per 1 Ah of the
capacity of the positive electrode. 18. A battery according to claim 17,
wherein the alkaline electrolyte contains at least one compound selected
from the group consisting of LiOH and NaOH. 10 19. A battery according to
claims 1 to 3, wherein the safety valve has the structure that a rubber
valve body is press contacted with the hollow portion of a hollow rivet
which communicates inside of the battery with the outer atmosphere and
on-off difference in pressure of the valve body is within the range of from
the hydrogen equilibrium pressure of hydrogen storage alloy to 12 kg/[err].
15 20. A battery according to claim 19, wherein the hollow rivet has the
structure integrated by caulking of an electrically insulating material. 



21. A battery according to claim 20, wherein the electrically insulating
material is a resin selected from the 20      group consisting of polyamide
resin, polyethylene resin, polypropylene resin and fluororesin. 22. A
battery according to claim 20, wherein a hydrophobic material is packed
between the hollow rivet and the electrically insulating material. 25  23.
A battery according to claim 22, wherein the hydrophobic material is a
material selected from the group consisting of a fluororesin, petroleum
pitch and polybutene. 24. A battery according to claim 20, wherein on at
least one side of integral body comprising the hollow rivet and the
electrically insulating material integrated by caulking, the edge portion
of the rivet and the elec- 30      trically insulating material are
simultaneously coated with the hydrophobic material. 25. A battery
according to claims 1 to 3, wherein the metallic lid body and the metallic
case are welded. 26. A rectangularsealed alkaline storage battery according
to any of claims 1 to 3, wherein an electrode stack 35      comprises a
plurality of the positive electrodes and a plurality of the negative
electrodes which are stacked and electrically insulated through separators,
the positive electrodes per se are electrically connected to each other by
an electrically conductive sheet or a part of the electrodes and the
negative electrodes per se are electrically connected to each other by an
electrically conductive sheet or a part of the electrodes. 40  27. A
battery according to claim 26, wherein the negative electrode is formed by
folding an electrode sheet in two in nearly the middle, and one of the two
is an outside negative electrode and another Is an inside negative
electrode and are electrically connected. 28. A battery according to claim
27, wherein nearly the middle portion of the electrode sheet is mainly com-
45      posed of a matrix of electrode containing substantially no hydrogen
storage alloy along the fold portion. 29. A battery according to claim 27,
wherein the fold portion is formed by previously pressing the correspond-
ing portion of the three-dimensional network matrix and thereafter, further
pressing the whole of the ma- trix filled with a hydrogen storage alloy
powder. 50 30. A battery according to claim 29, wherein the
three-dimensional network matrix is a foamed metal porous body or a
nonwoven fabric composed of metallic fibers. 31. A battery according to
claim 26, wherein the negative electrodes in the electrode stack comprise
at least 55       one pair of electrodes, a portion of the matrix of one of
these electrodes being provided with a projection and the other electrode
being free from projections and these electrodes being electrically
connected by folding down the projection of the former electrode over the
latter electrode free from the projection. 10    EP 0 432 342 B1 32. A
battery according to claim 31, wherein the projection consists of the
foamed metallic porous body, a porous felt composed of metallic fibers, an
expanded metal or a porous metallic sheet. 33. A battery according to claim
32, wherein the portion of the foamed metallic porous body or the porous 5
felt which corresponds to the projection is pressed prior to filling with a
hydrogen storage alloy powder. 34. A battery according to claim 26, wherein
the negative electrodes of the electrode stack include at least one pair of
adjacent electrodes which are electrically connected by a folded metallic
sheet. 10  35. A battery according to claim 26, wherein the metallic lid
body and the metallic case are welded to each other. 36. A battery
according to claim 26, wherein the negative electrodes of the electrode
stack include at least one pair of the outermost electrode and the second
electrode from the outermost electrode, a part of the 15      matrix of the
latter second electrode being formed as a projection and this second
electrode being elec- trically connected to both the outermost electrode
and the metallic case by folding down the projection over the outermost
electrode. 37. A battery according to claim 3, wherein the material having
an ability of redox catalyst is mainly a platinum 20      group metal. 38.
A battery according to claim 3, wherein the material having an ability of
redox catalyst is mainly a platinum group metal supported on a carbon or
alumina carrier which is subjected to hydrophobic treatment. 25  39. A
battery according to claim 38, wherein the hydrophobic treatment is carried
out with a fluororesin or a 



paraffinic or silicone hydrophobic treating agent. 40. A battery according
to claim 3, wherein the material having an ability of redox catalyst is
provided mainly on the surface of the hydrogen storage alloy negative
electrode. 30 41. A battery according to claim 3, wherein the material
having an ability of redox catalyst is provided in a space in the battery
which is electrically insulated from the electrode stack and the terminals
of the pos- itive and negative electrodes. 35  42. A battery according to
claim 3, wherein the material having an ability of redox catalyst is fixed
by an elec- trically insulating frame body in the battery. 43. A battery
according to claim 42, wherein the electrically insulating frame body is
mainly composed of a material selected from the group consisting of
polyamide, polypropylene, polyethylene, polyvinyl chloride 40      and
fluoro-resin. 44. A battery according to claim 3, wherein the material
having an ability of redox catalyst is provided between the electrode stack
and the lid body. 45 Patentanspriiche 1.  Geschlossene
Alkalispeicherbatterie mit einem metallischen Gehause, das eine
Elektrizitat erzeugende Einrichtung enthilt und das mit einem mit einem
Sicherheitsventil versehenen SchliegkOrper abgedichtet 5d      ist, wobei
die Elektrizitlt erzeugende Einrichtung aufweist: a) positive Elektroden,
die ein hauptsichlich aus einem Metalloxid gebildetes aktives Material
aufwei- sen; b) negative Elektroden, die hauptsachlich aus einem Pulver aus
einer Wasserstoffspelcherlegierung und einem elektrisch leitfihigen TrAger
gebildet sind; 55         c) einen alkalischen Elektrolyt d) Separatoren,
die zwischen den positiven und negativen Elektroden elektrisch isolieren
und einen geeigneten Raum fOr den zum AusfUhren von Lade- und
Entladereaktionen notwendige Elektrolyt be- reitstellen und die gegen
alkalische Stoffe chemisch stabil sind;    --    L   M   S   * und wobei
die positiven Elektroden Ober eine Leitung mit Anschlflssen verbunden sind,
die isoliert vom metallischen SchlieIfktrper vorgesehen sind, dadurch
gekennzeichnet dall das metallische Gehause rechteckig ist, die positiven
Elektroden rechteckig sind, die negati- 5       ven Elektroden rechteckig
sind und mindestens ein Teil der Oberfilche davon mit hydrophoben Elgen-
schaften versehen ist, die positiven und negativen Elektroden einen
Elektrodenstapel bilden, in dem die Auferst linke sowie die aullerst rechte
Seite negative Elektroden aufweisen und die negativen Elektroden das
metallische Gehiuse direkt und leitend berahren. 10  2.  Geschlossene
rechteckige Alkalispeicherbatterie nach Anspruch 1, in der der Trager eine
Matrix !at. 3.  Geschlossene rechteckige Alkalispeicherbatterie nach einem
derAnspriche 1 bis 2, in der das rechtecki- ge Gehause zusdtzlich ein die
Eigenschaften eines Redoxkatalysators aufweisendes Material enthalt. 15  4.
Batterie nach elnem der Anspruche 1 bis 3, in der das einen
Hauptbestandteil der positiven Elektroden bildende Metalloxid hauptsachlich
Nickeloxid oder Manganoxid ist. 5.  Batterie nach einem der Anspriche 1 bis
3, in der die positiven Elektroden eine Struktur besitzen, die eine
dreidimensionale Netzwerkmatrix, in die ein Metalloxidpulver gefOlit ist,
aufweist. 20 6.  Batterie nach Anspruch 5, in der die dreidimensionale
porose Matrix eine geschaumte Netzwerkmatrx aus einem Metall oder eine aus
einer Metallfaser gebildete ungewobene Ware ist 7.  Batterie nach Anspruch
5, in der das aktive Material der positiven Elektroden Nickeloxid oder
-hydroxid 25      ist, dem mindestens ein aus der aus Kobaltoxid,
Kobalthydroxid und metallischem Kobalt bestehenden Gruppe ausgewghiter
Stoff zugegeben ist. 8.  Battene nach einem der Anspruche 1 bis 3, in der
die Wasserstoffspeicherlegierung eine Legierung mit 



einem SF-Wert von 0,25 oder weniger ist und dargestellt wird durch die
Formel Mml.XMIXNlYM2h, in der 30       Mm ein eine Mischung aus Metallen
der seltenen Erden aufweisenden Mischmetall darstelit, Ml minde- stens ein
aus der aus Ca, Ti und Zr bestehenden Gruppe ausgewihites Metall darstellt,
M2 mindestens ein aus der aus Co, Al, Mn, Cu, Cr, Fe und V bestehenden
Gruppe ausgewahItes Metall darstelit und es gilt I > x 2 0, y > 3,0 und 4,5
_ y + z _ 5,5 und der SF-Wert die Flachheit eines Plateaugebietes einer im
aligemeinen zur Bewertung der Wasserstoffspeicherlegierung verwendeten
PCT-Kurve angibt und 35       berechnet wird durch In (PHIM = 0,75/PH/M =
0,25), in der PHIM = 0,75 und PHM = 0,26 den Wasserstoffglelchge-
wichtsdruck darstellen, wenn Wasserstoff in einer 0,75 Atome bzw. 0,25
Atome pro Metallelement, wel- ches die Wasserstoffspeicherlegierung bildet,
entsprechenden Menge absorbiert wird. 9. Battenie nach Anspruch 5, in der
die Wasserstoffspeicherlegierung ein Pulver mit unzahligen Unregelma- 40
Bigen auf der Oberflache ist. 10. Battens nach Anspruch 9, in der die
UnregelmiIaigkeiten auf der Oberflache des Pulvers durch Atzen mit einem
alkalischen oder einem sauren Mittel gebildet sind. 45   11. Batterie nach
einem derAnspruche 1 bis 3, in der mindestens ein Teil derOberflache der
negativen Elek- troden mit einem Fluorharz oder einem Polyolefinharz
beschichtet ist. 12. Batterie nach einem der Anspruche I bis 3, in der die
negativen Elektroden eine Struktur besitzen, die eine dreidimensionale
Netzwerkmatrix, in die das Pulver aus einer Wasserstoffspeichedegierung
gefulit 5!0     ist, aufweist. 13. Batterie nach Anspruch 12, in der die
dreidimensionale Netzwerkmatrix ein geschaumter, metallischer, poroser
K6rper oder eine aus Metallfasern gebildete, ungewobene Ware ist 55   14.
Batterie nach einem derAnspruche 1 bis 3, in der der porose Separator eine
einer hydrophilierenden Be- handlung unterzogene Polyolefinharzmatrix ist.
15. Battenie nach Anspruch 14, in der die hydrophilierende Behandlung eine
Sulfonierung der Polyolefinma- 12    EP O 432 342 B1 I!1 jlf  111111 Ilill
A l! trix aufweist. 16. Batterie nach Anspruch 15, in der ein Teil des
Wasserstoffs, der durch die hydrophilierende Behandlung in die Matrix
eingebrachten Sulfongruppe durch Na oder K substituiert ist. 5 17. Batterie
nach einem derAnsprOche 1 bis 3, in derderalkalische Elektrolyt
hauptsfichlich aus einerwass- rigen Kaliumhydroxidlosung gebildet ist und
in einer Menge von 1,5 bis 2,7 ml pro Ah der Kapazitat der positiven
Elektrode injiziert wird. 10  18. Batterie nach Anspruch 17, in der der
alkalische Elektrolyt mindestens eine aus der aus LiOH und NaOH bestehenden
Gruppe ausgewdhIte Verbindung enthalt. 19. Battenie nach einem derAnsprOche
1 bis 3, in der das Sicherheitsventil eine Struktur aufweist, in der ein
Gummiventilk6rper in eine Prel&berfhrung mit dem hohlen Bereich einer
Hohiniet gebracht ist, die die In- 15       nenseite der Batterne mit der
Aullenatmosphare verbindet und eine Ein/Aus Druckdifferenz des Ventil-
korpers innerhalb des Bereichs vom Wasserstoffgleichgewichtsdruck der
Wasserstoffspeicherlegierung bis 12 Kgjcm2 liegt. 20. Batterie nach
Anspruch 19, in der die Hohiniet eine durch Verstemmen eines elektrisch
isolierenden Ma- 20      terials integrierte Struktur aufweist. 21.
Batterne nach Anspruch 20, in der das elektrisch isolierende Material ein
aus der aus Polyamidharz, Po- lyathylenharz, Polypropylenharz und Fluorharz
bestehenden Gruppe ausgewahites Harz ist. 25   22. Batterne nach Anspruch
20, in der ein hydrophobes Material zwischen die Hohiniet und das
elektlrisch Iso- lierende Material gefOllt ist. 23. Batterie nach Anspruch
22, in der das hydrophobe Material ein aus der aus Fluorharz, Petrolpech
und Polybuten bestehende Gruppe ausgewAhites Material ist. 30 24. Batterie
nach Anspruch 20, in der auf mindestens einer Seite eines die Hohiniet und
das durch Verstem- men integrierte elektrisch isolierende Material
aufweisenden Integralkorpers der Randbereich der Niet 



und des elektrisch isolierenden Materials gleichzeitig mit dem hydrophoben
Material beschichtet sind. 35  25. Batterie nach einem derAnsprOche 1 bis
3, in derdermetallische Schliellkorperund dasmetallische Ge- hause
verschweilt sind. 26  Geschlossene rechteckige Alkalispeicherbatterie nach
einem der AnsprOche 1 bis 3, in der eln Elektro- denstapel eine Mehrzahl an
positiven Elektroden und eine Mehrzahl an negativen Elektroden aufwelst, 40
die gestapelt und Ober Separatoren elektrisch isoliert sind, wobei die
positiven Elektroden oder sin Tell dieser Elektroden per se mittels eines
elektrisch leitfahigen Blatts miteinander elektrisch verbunden sind und die
negativen Elektroden oder ein Teil dieser Elektroden per se mittels eines
elektrisch leitfahigen Blatts miteinander elektrisch verbunden sind. 45
27. Batterie nach Anspruch 26, in der die negative Elektrode durch Falten
eines Elektrodenblattes in der Nihe der Mitte auf die Halte gebildet ist
und eine der beiden Halften eine AuBere negative Elektrode Ist und die
andere eine innere negative Elektrode ist und die beiden Halften elektrisch
verbunden sind. 28. Batterie nach Anspruch 27, in der das Elektrodenblatt
in der Nahe des mittleren Bereichs hauptsichlich 50       aus einer
Elektrodenmatrix gebildet ist, die im wesentlichen keine
Wasserstoffspeicherlegierung lfngs des Faltbereichs enthilt. 29. Batterle
nach Anspruch 27, in derder Faltbereich durch vorheriges Pressen des
entsprechenden Berelchs der dreidimensionalen Netzwerkmatrix und
anschliegendes weiteres Pressen der gesamten mit einem 55       Pulver aus
einer Wasserstoffspeicherlegierung gefOliten Matrix gebildet ist. 30.
Batterie nach Anspruch 29, in der die dreidimensionale Netzwerkmatrix ein
geschaumter, poroser Me- talikorper oder eine aus Metallfasern gebildete
ungewobene Ware ist 13    EP 0 432 342 B1                      l
11110 IIIJI liii ||  I!II * C   L   M   S* 31. Batterie nach Anspruch 26,
in der die negativen Elektroden im Elektrodenstapel mindestens ein Elektro-
denpaar aufweisen, wobei ein Bereich der Matrix einer dieser Elektroden mit
einem Vorsprung versehen ist und die andere Elektrode keinen Vorsprung
aufweist und diese Elektroden durch Herunterfalten des Vorsprungs der
zuerst genannten Elektrode uber die zuletzt genannts, keinen Vorsprung
aufwelsende 6       Elektrode elektrisch miteinanderverbunden sind. 32.
Batterie nach Anspruch 31, in der der Vorsprung aus elnem geschlumten,
metallischen, porosen Korper, einem aus Metallfasern gebildeten, por6sen
Filz, einem porig zelligen Metall oder einem porosen Metall- blatt besteht.
10 33. Batterne nach Anspruch 32, in der der dem Vorsprung entsprechende
Bereich des geschaumten, metal- lischen, porosen K6rpers oder des pornsen
Filzes vor Einffllen des Pulvers aus einer Wasserstoffspei- cherlegierung
geprelit wird. 15  34. Batterie nach Anspruch 26, in der die negativen
Elektroden des Elektrodenstapels mindestens ein Paar benachbarten
Elektroden enthalten, die mittels eines gefalteten Metallblatts elektrisch
verbunden sind. 35. Batterie nach Anspruch 26, in der der metallische
Schliellk6rper und das metallische Gehaiuse miteinan- der verschweiat sind.
20 36. Batterie nach Anspruch 26, in der die negativen Elektroden des
Elektrodenstapels mindestens eln aus der aullersten Elektrode und der
zweiten Elektrode von der aulersten Elektrode an betrachtet bestehen- des
Paar enthalten, ein Teil der Matrix der zuletzt genannten zweiten Elektrode
als Vorsprung gebildet ist und diesee zweite Elektrode durch Herabfalten
des Vorsprungs Ober die auBerste Elektrode sowohl mit 25      der AuBersten
Elektrode als auch mit dem metallischen Gehause elektrisch verbunden ist.
37. Batterie nach Anspruch 3, in der das Material mit den Eigenschaften
eines Redoxkatalysators hauptsach- lich ein Metall aus der Platingruppe
ist. 30  38. Batterne nach Anspruch 3, in der das Material mit den
Eigenschaften eines Redoxkatalysators hauptsich- lich ein von einem
Kohlenstoff- oder Aluminiumoxidtrager, der einer hydrophobierenden
Behandlung un- terzogen wurde, gehaltenes Metall aus der Platingruppe ist. 



39. Batterie nach Anspruch 38, in derdie hydrophobierende Behandlung
miteinem Fluorharzodereinem par- 95      affinischen oder
Silikonhydrophobierungsbehandlungsmittel ausgefuhrt wird. 40. Batterie nach
Anspruch 3, in derdas Material mit den Eigenschaften eines
Redoxkatalysators hauptsfich- lich auf der Oberfliche der negativen
Elektrode aus einer Wasserstoffspeicherlegierung vorgesehen ist. 4a  41.
Batterie nach Anspruch 3, in der das Material mit den Eigenschaften eines
Redoxkatalysators in einem Raum in der Batterne vorgesehen ist, der
elektrisch vom Elektrodenstapel und den Anschlussen der po- sitiven und
negativen Elektroden isoliert ist 42. Batterie nach Anspruch 3, in der das
Material mit den Eigenschaften eines Redoxkatalysators in der Bat- 45
terie mittels sines elektrisch isolierenden Rahmenkorpers festgelegt ist.
43. Batterie nach Anspruch 42, in der der elektrisch isolierende
Rahmenkorper im wesentlichen gebildet ist aus einem aus der aus Polyamid,
Polypropylen, Polyathylen, Polyvinylchlorid und Fluorharz bestshenden
Gruppe ausgewihiten Material. 5c 44L Batterie nach Anspruch 3, in der das
Material mit den Eigenschaften eines Redoxkatalysators zwischen dam
Elektrodenstapel und dem Schliefk6rpsr vorgesehen ist. 55   Revendicatlons
1. Accumulateur alcalin etanche, comprenant un bac m6tallique qui contient
des moyens generateurs d'6lec- tricite et qui est ferme hermetiquement par
un corps de couvercle m6tallique muni d'une soupape de sO- 14    EP 0 432
342 B13I 1111111 11111111111 11111 1111! ret6, dans lequel lesdits moyens
generateurs d'electricite comprennent: a) des electrodes positives
renfermant une matiere active composea principalement d'un oxyde m6-
tallique; b) des electrodes negatives composees principalement d'une poudre
d'alliage A accumulation d'hydro- 5         gene et d'un support dote de
conductivite electrique; c) un electrolyte alcalin; d) des separateurs qui
constituent une isolation electrique entre les electrodes positives et
negatives et creent un espace convenable pour l'electrolyte, necessaire
pour le developpement de reactions de charge et de decharge, et qui sont
chimiquement stables vis-a-vis des bases, 10            et dans lequel les
electrodes positives sont reliees par un conducteur A des bornes qui sont
dis- posees dans le corps de couvercle metallique et en sont isolees,
caracterise en ce que le bac metallique est rectangulaire, les electrodes
positives sont rectangulaires, leas electrodes n6- gatives sont
rectangulaires et il est donne des proprietes hydrophobes A une partie au
moins de leur sur- 15      face, les electrodes positives et negatives
forment un empilement d'alectrodes dont les cotea ext6rieurs A gauche et
droite sont constitues par des electrodes negatives, lesdites electrodes
negatives otant en contact direct de conduction avec le bac metallique. 2.
Accumulateur alcalin etanche rectangulaire selon la revendication 1, dans
lequel le support est une ma- 20      trice. 3.  Accumulateur alcalin
Atanche rectangulaire selon la revendication 1 ou 2, dans lequel le bac
rectangulaire contient en plus une matiere ayant la propriete d'un
catalyseur redox. 25  4.  Accumulateur selon l'une quelconque des
revendications 1 a 3, dans lequel l'oxyde metallique qui est le composant
principal des Alectrodes positives est principalement de l'oxyde de nickel
ou de l'oxyde de manganese. 5. Accumulateur selon l'une quelconque des
revendications 1 A 3, dans lequel les electrodes positives ont 30      une
structure comprenant une matrice A reseau tridimensionnel dans laquelle est
chargee une poudre d'oxyde metallique 6.  Accumulateur selon la
revendication 5, dans lequel la matrice poreuse tridimentionnelle est une
matrice A reseau de metal alveolaire ou un non-tissA compose de fibres
metalliques. 35 



7. Accumulateur selon la revendication 5, dans laquelle la matiere active
des electrodes positives est de l'oxyde ou de l'hydroxyde de nickel, auquel
est ajoute au moins un membre choisi dans le groupe constitu6 par l'oxyde
de cobalt, I'hydroxyde de cobalt et le cobalt metallique. 40  8.
Accumulateur salon l'une quelconque des revendications 1 A 3, dans lequel
l'alliage A accumulation d'hy- drogene est un alliage ayant une valeur SF
de 0,25 ou moins et represente parla formule: Mm1.1xM1.NlyM2i dans laquelle
Mm represente un Mischmetall compose d'un melange de metaux des terres
rares, M1 re- presente au moins un metal choisi dans le groupe constitue
par Ca, Ti et Zr, M2 representb au moins un metal choisi dans le groupe
constitue par Co, A, Mn, Cu, Cr, Fe et V, 1 > x 2 0, y > 3,0 et 4,5 : y + z
S 45      5,5, et la valeur SF indique la platitude d'un palier de la
courbe PTC, generalement utilisee pour l'evalua- tion de l'alliage A
accumulation d'hydrogene, et est calculee par Log (PHM = 0,75/PH1M = 0,25),
OQ PHM = 0,75 et PHIM = 0,25 donnent la pression d'Aquilibre d'hydrogene
lorsque de I'hydrogene est absorbe dans une mesure correspondant A 0,75
atome et 0,25 atome pour un element metallique qui constitue l'alliage A
accumulation d'hydrogene. 50 9. Accumulateur selon la revendication 8, dans
lequel l'alliage a accumulation d'hydrogene est une poudre ayant
d'innombrables irregularites sur la surface. 10. Accumulateur sealon la
revendication 9, dans lequel les irregularites sur la surface de la poudre
sont for- 55       mees par attaque par une base ou un acide. 11.
Accumulateur salon l'une quelconque des revendications 1 A 3, dans lequel
une partie au moins de la surface des electrodes negatives est revetue
d'une resine fluoree ou d'une resine de polyolefine. 15    EP 0 432 342 B1
I                    l~ll I! IDIII 11111111   1 III 12. Accumulateur selon
l'une quelconque des revendications 1 a 3, dans lequel les electrodes
n6gatives ont la structure comprenant une matrice A reseau tridimensionnel
dans laquelle est chargee la poudre d'al- liage a accumulation d'hydrogene.
5   13. Accumulateur selon la revendication 12, dans lequel la matrice a
reseau tridimensionnel eat un corps po- reux m6tallique alveolaire ou un
non-tisse compose de fibres metalliques. 14. Accumulateur selon l'une
quelconque des revendications 1 a 3, dans lequel le s6parateur poreux est
une matrice de r6sine de polyolefine soumise A un traitement hydrophile. to
15. Accumulateur selon la revendication 14, dans lequel le traitement
hydrophile comprend une sulfonation de la matrice de polyolefine. 16.
Accumulateur selon la revendication 15, dans lequel une partie de
l'hydrogene du groupement sulfone 1s      introduit dans la matrice par le
traitement hydrophile est remplac6e par Na ou K. 17. Accumulateurselon
l'une quelconque des revendications 1 a 3, dans lequel l'electrolyte
alcalin est compo- s6 principalement d'une solution aqueuse d'hydroxyde de
potassium et est injecte A raison de 1,5 A 2,7 ml pour I Ah de la capacite
de l'electrode positive. 20 18. Accumulateur selon la revendication 17,
dans lequel l'electrolyte alcalin contient au moins un compose choisi dans
le groups constitue par LiOH et NaOH. 19. Accumulateur selon l'une
quelconque des revendications 1 A 3, dans lequel la soupape de stret6 est
cons- 25      tituee par un corps de soupape en caoutchouc qui est presse
au contact de la partie creuse d'un rivet creux qui met l'interieur de
l'accumulateur en communication avec l'atmosphere exterieure, la difference
de pression ouverture/fermeture du corps de soupape etant comprise entre la
pression d'6qullibre d'hy- drogene de l'alliage A accumulation d'hydrogbne
et 12 kg/cm2. 30  20. Accumulateur selon la revendication 19, dans lequel
le rivet creux a une structure dans laquelle une ma- tiMre d'isolation
electrique est integree par matage. 21. Accumulateurselon la revendication
20, dans lequel la matiere d'isolation electrique estune r6sine choisie
dans le groupe constitue par les resines de polyamide, les resines de
polyethylene, les r6sines de poly- 35      propylene et les resines
fluorees. 



22. Accumulateur selon la revendication 20, dans lequel une matiere
hydrophobe est comprimee entre le rivet creux et la matiere d'isolation
electrique. 40  23. Accumulateur selon la revendication 22, dans lequel la
matiere hydrophobe est une matire choisie dans le groups constitu6 par une
resine fluoree, la poix de petrole et un polybutene. 24. Accumulateur selon
la revendication 20, dans lequel, d'un cote au moins du corps d'une seule
piace cons- titue par le rivet creux et la matiere d'isolation electrique
integree par matage, la partle du bord du rivet 45      et la matiere
d'isolation electrique sont revetues simultanement de la matiere
hydrophobe. 25. Accumulateur selon 'une quelconque des revendications 1 A
3, dans lequel le corps de couvercle m6- tallique et le bac metallique sont
soudes. 50  26 Accumulateur alcalin Mtanche rectangulaire selon l'une
quelconque des revendications 1 A 3, dana lequel un empilement d'electrodes
comprend plusieurs electrodes positives et plusieurs electrodes negatives
qui sont empilees et isolees electriquement par des separateurs, les
electrodes positives d'une part sont connect6es electriquement entre elles
par une feuille electroconductrice ou par une partie des electrodes et les
electrodes negatives d'autre part sont connectees electriquement entre
elles par une feuille lec- 56      troconductrice ou par une partie des
electrodes. 27. Accumulateur selon la revendication 26, dans lequel
I'electrode negative est form6e en pliant en deux, a peu pres au milieu,
une feuille d'electrode, l'une des deux moities est une electrode negative
externe et 16    * C   ;   M4  S * I'autre est une electrode negative
interne et elles sont connectees alectriquement. 28. Accumulateur selon la
revendication 27, dans laquelle la partie A peu pres mediane de la feuille
d'6lec- trode est essentiellement composee d'une matrice d'electrode qui ne
contient pratiquement pas d'alliage 5       a accumulation d'hydrogene le
long de la partie pliee. 29. Accumulateur selon la revendication 27, dans
lequel la partie pli6e est formme en pressant pr6alablement la partie
correspondante de la matrice A reseau tridimentionnel, puis en pressant de
nouveau l'ensemble de la matrice charg6e d'une poudre d'alliage A
accumulation d'hydrogene. 10 30. Accumulateur selon la revendication 29,
dans lequel la matrice A reseau tridimensionnel est un corps po- reux de
metal alveolaire ou un non-tisse compose de fibres metalliques. 31.
Accumulateur selon la revendication 26, dans lequel les electrodes
negatives dans l'empilement d'6lec- 15      trodes comprennent au moins une
paire d'electrodes, une partie de la matrice de l'une de ces electrodes
6tantmunie d'une saillie etl'autre electrode etant depourvue de saillie
etceos lectrodes etantconnect6es 6lectriquement en rabattant la saillie de
la premiere electrode sur la seconde electrode depourvue de saillie. 20
32. Accumulateurselon la revendication 31, dans lequel la saillie estfaite
du corps poreuxde metal alveolaire, d'un feutre poreux compose de fibres
metalliques, d'un metal deploy6 ou d'unefeuille metallique poreuse. 33.
Accumulateur selon la revendication 32, dans lequel la partie du corps
poreux metallique alveolaire ou du feutre poreux qui correspond a la
saillie est pressee avant d'etre chargee avec une poudre d'alliage 25
A accumulation d'hydrogene. 34. Accumulateur selon la revendication 26,
dans lequel les electrodes negatives de l'empilement d'electro- des
comprennent au moins une paire d'electrodes adjacentes qui sontconnectees
electriquement parune feuille metallique repliee. 30 35. Accumnulateur
selon la revendication 26, dans lequel le corps de couvercle metallique et
le bac m6tallique sont soudes l'un A l'autre. 36. Accumulateur selon la
revendication 26, dans lequel les electrodes negatives de l'empilement
d'6lectro- 35       des comprennent au moins une paire de l'electrode la
plus externe et de la seconde electrode en partant de I'electrode la plus
externe, une partie de la matrice de cette derniere seconde electrode etant
realisee sous forme de saillie et cette seconde electrode etant connectee
electriquement, tant A l'electrode la plus externe qu'au bac metallique, en
rabattant la saillie sur l'electrode la plus externe. 



40   37. Accumulateur selon la revendication 3, dans lequel la matiere
ayant la propriete de catalyseur redox est principalement un metal du
groupe du platine. 38. Accumulateur selon la revendication 3, dans lequel
la matiere ayant la propriete de catalyseur redox est principalement un
metal du groupe du platine fixe sur un support de carbone ou d'alumine qui
est soumbi 45       A un traitement hydrophobe. 39. Accumulateur selon la
revendication 38, dans lequel le traitement hydrophobe est effectue avec
une re- sine fluoree ou un agent de traitement hydrophobe paraffinique ou
au silicone. 50  40. Accumulateur selon la revendication 3, dans lequel la
matiere ayant la propriete de catalyseur redox est disposee principalement
sur la surface de l'electrode negative en alliage A accumulation
d'hydrogene. 41. Accumulateur selon la revendication 3, dans lequel la
matiere ayant la propriete de catalyseur redox est disposee dans un espace
dans l'accumulateur qui est isole electriquement de 'empilement
d'electrades 55       et des bornes des alectrodes positives et negatives.
42. Accumulateur selon la revendication 3, dans lequel la matibre ayant la
propriete de catalyseur redox eat fixee dans l'accumulateur par un corps de
cadre electriquement isolant. 17    EP 0 432 342 B1                      1
1111111 111111    11111  II *   C   L   M   S 43. Accumulateurselon la
revendication42, dans lequel lecorpsde cadre6lectriquementisolantestcompos6
principalement d'une matibre choisie dans le groupe constitu6 par les
polyamides, les polypropylbnes, les polyethylnes, les chlorures de
polyvinyle et les resines fluor~es. 5   44. Accumulateur selon la
revendication 3, dans lequel la matibre ayant la propri&t6 de catalyseur
redox est disposee entre l'empilement d'6lectrodes et le corps de
couvercle. 10 15 20 25 30 35 40 45 50 55 18    


