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METAL HYDRIDE ELECTRODE.CELL AND PROCESS 

The present invention relates to a metal hydride electrode, a process for 
the preparation of such an electrode, and the use of a metal hydride electrode in 
an electrochemical cell. 

The negative electrode in a sealed or semi-sealed nickel metal hydride 
alkaline cell is generally made from or includes a hydrogen storage alloy 
material as the electrochemically active material.· These alloy materials are 
believed to possess catalytically active sites for the dissociation of ~ydrogen 
molecules, thereby increasing · the rate at which hydrogen absorption and 
desorportion can be accomplished. Cells which contain a negative electrode 
made from such hydrogen storage alloy materials typically also iµclude a nickel 
positive electrode and an alkaline electrolyte in a sealed configuration. The 
resulting cell operates in some respects in a manner similar· _to ·a nickel­
cadmium cell. 

Metal hydride electrodes commonly available ate· genCrany of the pasted 
or compressed powder type. In an electrode of the pasteci type the active 
material adheres well to the current collector· substrate by virtue of the presence 
of organic binders, such as polyacrylate and polytetrafluoroethylene. However, 
the pasting process used to prepare such electrodes results in a reduction of the 
volumetric energy density/ This has been attributed to the addition of the 
binder, which creates inherently higher porosities, typically of the order of 35 
percent. Pressed powder metal hydride electrodes on the other hand, typically 
using wire mesh or metallic foam substrates, offer an increase in energy 
density, as well as lower porosities. However, these electrodes suffer from the 
tendency of the woven wire and foam edges to fonn electrical short circuits 
through the separator to the other electrode, i.e. that having the opposite 
polarity. Moreover, the nickel wire screen and foam substrates which are 
typically used in these constructs are relatively expensive. Furthermore, 
electrodes including a wire screen require an additiotial manufacturing step, 
that is sintering the electrode .in a non-oxidising atmosphere at temperatures 
sufficiently high to promote particle-to-particle bonding and bonding of the 
alloy powder to the current collector, for example as described in U.S. Patent 
No. 4,820,481. 
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It has been found that it is not possible to combine these two fonns of 

electrode, that is to compact a powder metal hydride alloy directly onto a 

cheaper substrate. Therefore, there is presently no method described in the art 

for the production of a metal hydride electrode of high density and low 

. porosity, by the direct compaction of a powder metal hydride _alloy onto a less 

expensive substrate, that is a substrate which has a reduced tendency to create 

shorts in a cell, for example a nickel plated pefforated steel foil strip. 

There i~, therefore, · a need in the art for a metal hydride electrode of 

superior energy · density and mechanical integrity, which electrode is 

comparatively cheap to· manufacture, ~mploying relatively inexl?ensive current 
collector .~ubstrate materials to which the alloy powders will not normally 

adhere in the compaction process and which have a reduced tendency to cause 
electrical short circuits during use of the cell. 

In one aspect, therefore, the present invention provides a metal hydride 
electrode comprising an inner conductive core substrate and an outer layer of 

an electrochemically active hydrogen storage alloy materi~ characterised in 
that the substrate has a substantially smooth surface modified to fonn an 
irregularly surfaced conductive bonding layer, to which bonding layer a layer 
of the storage alloy material is adhered. 

In a particular embodiment, the present invention is directed towards a 
metal hydride electrode of the compacted type for use in· an alkaline 
electrochemical cell, including a conductive core substrate having a generally 

smooth surface to which electrochemically active hydrogen storage alloy 
material does not strongly adhere (upon direct compaction against the 
substrate) the surface of the core substrate having been modified by carrying 

thereon an irregularly surfaced conductive bonding l~yer, and a layer of 

electrochemically active hydrogen storage alloy material capable of reversibly 

storing hydrogen compacted against and adhered to the so-modified substrate. 

In a further aspect the present invention provides an alkaline 

electrochemical cell including a metal hydride negative electrode substantially 

as hereinabove defined. 

In yet a further · aspect, the present invention is directed towards a 

method for the preparation of a metal hydride electrode for use in an alkaline 
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electrochemical cell, which method comprises compressing a layer of an 
electrochemically active hydrogen storage alloy material to an electrically 
conductive irregular surface of a conductive core substrate. 

In a particular embodiment of this aspect of the invention, there is a 
provided a method for preparing a metal hydride electrode for use in an 
electrochemical cell, including the steps of providing a conductive core 
substrat~ strip whose surface is generally smooth -and to which 
electrochemically active hydrogen storage alloy material does not strongly 
adhere, modifying the surface of the. strip to convert the generally smooth 
surface to an irregularly surfaced electrically conductive bonding layer, and 
compressing a layer, of sufficient thickness, of electrochemically active 
hydrogen storage alloy material against the bonding layer so as to adhere the 
alloy material to the modified substrate strip, and to provide a distinct layer of 
active material covering the surface of the bonding layer. 

The present invention is further illustrated by the accompanymg 
drawings, in which: 

Figure 1 is a side elevational, partially broken-away, view of an 
electrode constructed in accordance with the invention; 

Figure 2 is a schematic partial sectional view of the electrode taken 
along 2-2 of Figure 1; 

Figure 3 is an enlarged schematic partial sectional view of the electrode 
taken along 3-3 of Figure 2; and 

Figure 4 is a schematic process flow diagram illustrating one means for 
producing the electrode of the invention. 

The metal hydride ·electrode of the present invention is particularly 
useful as the negative electrode of a cell. The electrode may be incorporated in 
any type of cell, for example in a sealed alkaline cell, such as a hermetically 
sealed cell or a cell equipped with a resealable safety valve, or in a semi-sealed 
or flooded cell. We particularly prefer that the electrode is used in a sealed 
alkaline cell. 
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When forming the negative electrode of a cell, the metal hydride 
electrode of the present invention may be matched in a cell against any suitable 
positive electrode and the choice of such positive electrode is not essential to 
the present invention. If, for example, the metal hydride electrode of the 
invention is incorporated into a sealed alkaline cell, it may be matched against a 
nickel counter positive electrode. 

The electrode of the present invention p_ossesses sufficient flexibility for 
winding to form electrode roll cell packs for standard cylindrical cells such as 
the AA, C and D-size cells. However, the final ·character of the cell comprising 
the electrode of the invention is not essential to the present invention, and we 
have found that the electrode may be included in any cell, such as a prismatic 
cell, a button cell or a wound cell, as hereinabove ·described. 

The electrode of the present invention includes a inner conquctive core 
substrate having a substantially smooth surface. The material of the core 
substrate is suitably one to which the electrochemically active hydrogen storage 
alloy material does not normally completely adhere upon compaction. There 
may be some adherence between the hydrogen storage alloy material and the 
material of the core substrate, but it is preferred that this adherence is not 
strong. Suitable materials for the core substrate include steel or plated steel, 
such as nickel-plated steel. 

The surface of the core substrate is substantially smooth. By smoo~ in 
this context, is meant that the surface of the substrate is substantially regular to 
the nak_ed eye ~d of low surface area per unit of area of substrate face. The 
surface of the core substrate may, if desired, include perforations, for example 
a plurality of perforations, which · serve tp improve electrode integrity and 
electrolyte transfer within the electrode. 

As hereinabove mentioned, the surface of the core substrate may, if 
desired, be plated. Plating may be desirable for electrochemical reasons, for 
example if normally forming a local couple with the electrolyte so as to 
generate undesirable gassing. Suitable materials for plating include ni~kel of 
relatively high hydrogen overvoltage. Alternatively, when modification of the 
core substrate involves addition of a modifying layer, as discussed hereinbelow, 
the modifying layer may be so chosen as to provide protection against gassing. 
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The smooth surface of the core substrate of the electrode of the present 
invention is modified to form an irregularly surfaced conductive bonding layer. 
The modification of the surface of the core substrate results in a surface having 
a higher surface area and results in the production of a conductive particulate 
matrix. Modification may, if desired, be by direct treatment of the surface of 
the core substrate, for example by roughening of a surface by sandblasting or 
eiectrochemical etching of the surface or the like, or modification may be 
provided by the addition of a distinct conductive bonding layer to a smooth 
surface of the core substrate. Typically such layers include a layer of metallic 
or other conductive particles applied, for example, by spray coating, or a layer 
of porous metal particles, such as a thin sintered layer of porous· nickel 
particles, applied to a smooth surface of the core substrate or a dendritic surface· 
layer of, for example, nickel or other conductive particles. 

If modification of the core substrate involves the addition of a distinct . 
layer of a material to the core substrate, the added layer may be of any suitable 
thickness. However, it is preferred that the layer added is thin in comparison to 
the overall thickness of the finished electrode. 

The formation of an irregularly surfaced conductive layer on the core 
substrate enables, as discussed hereinabove, the electrochemically active 
hydrogen storage alloy material to be bonded to the core substrate. In general, 
therefore, it is necessary only to modify sufficient of the surface of the core 
substrate to enable such bonding. In particular, however, when forming a 
distinct conductive layer on the core substrate, it is preferred that such layer is 
formed on each major face of the core substrate. 

When using a thin sintered layer of conductive particles, it is prefererd 
that the layer will have a porosity of from 75 to . 99~. It is furthermore 
preferred that the layer will have a pore size which accepts at least a portion of 
the electrochemically active hydrogen storage alloy material in its pore 
structure upon compaction of the active. material against the modified core 
substrate. A_ sintered layer of this type can be applied to the core substrate 
using techniques known in the art and summarised hereinafter. 

When using a dendritic layer of, for example, nickel or other conductive 
particles, this layer is suitably applied to the core substrate by electroplating or 
electroless plating. 
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In the electrode of the present invention, the outer layer is fonned from a 
layer of an electrochemically active hydrogen storage .alloy material. This 
material should be so chosen as to be capable of reversibly storing and 
occluding hydrogen. The choice of active material is .not essential to the 
present invention, and we have found generally that any electrochemically 
active material may be used. Typical alloys include the so-called AB2 type as 
disclose~ for instance, in U.S. Patent Nos. 4,431,561 (Ovshinsky et al.) and 
4.716,088 (Reichman et al.). The. preferre~ ABxxx type materials, as currently 
envisione~ are based on TiNi2 and typically have the basic atomic structure 
Ni-Ti-V-Cr-Zr-X-Y, where X and Y can be other elements of various selection. 
The invention also applies to hydrogen storage alloy materials of the so-called 
AB5 type, a common example of which is described by the basic formula 
MmNirCosMntAllh wherein Mm represents a lanthanum-rich mischmetal, 
which includes various rare earth metals, and wherein 2.5 S r :!:;; 5.0, 0 S s S 2.5, 
0 S· t S 0.5, and 0 S u S 0.5. Hydrogen absorbing alloys of this· class are 

. . 
disclose~· for instance, in U.S. Patent Nos.4,216,274 (Bruning et al.). and 
4,375,257 (Bruning et al.). Hybrid AB2/AB5 alloys may also be used and the 
foregoing formulae may include metallic constituent elements ~ addition to or 
as substitutes for the listed elements. 

Referring to Figures 1, 2 and 3, the compacted metal hydride negative 
electrode plate of the invention is shown generally at 10 and includes a 
conductive core substrate 12, an irregularly sUrfaced conductive bonding layer 
14, and a layer of electrochemically active hydrogen storage alloy material 16 
adhered to the modified substrate, and preferably providing a distinct layer of 
active material covering both major surfaces of bonding layer 14. In standard 
fashion electrode 10 may be provided with a current collector tab 18 for 
delivering current to the negative terminal of a cell (not shown) employing the 
electrode. A wound cell configlll'&tion which may be used as the cell 
configlll'&tion of this invention (however substituting the · metal hydride 
electorode of this invention for the cadmium electrode disclosed in the 
following patent) is disclosed by Rampel et. al. in U.S. Patent No. 5,064, 735. 

Core substrate 12 in accordance with the invention h~ a generally 
smooth surface to which the electrochemically active hydrogen storage alloy 
material does not normally, i.e., strongly, adhere, upon compaction. 
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In accordance with the invention the generally smooth surface of core 
substrate 12 is modified to possess an irregularly surfaced, i.e., higher swface 
area, conductive bonding layer 14 thereon. Modification may be as discussed 
above. 

If layer 14 is formed of a relatively soft porous structure of sintered 
nickel, or dendritic electroplated nickel, it · is envisioned, depen~$ upon 
compaction pressure and .other parameters, that the pressing operation will 
cause the irregularly surfaced conductive bonding layer 14 to be compressed 
from its normal thickness shown at 15, Figure 3, to the reduced thickness 
shown at 14a. It is thought that such compression causes the porous particles 
of the co~ductive bonding layer to further encompass and intermingle with the 
particles of active material layer 16, capturing such particles in a mechanical 
bonding relationship. · 

The preferred thin sinter and electroplated dendritic surface layers 14 are 
believed to act somewhat like a "velcro" surface in their ability to intermingle 
and capture the active material particles within their irregularly surfaced porous 
network. 

By providing layer 14 as a conductive particulate matrix, the connection 
with the primary current collector substrate 12 is also believed to be enhanced, 
resulting in lowered impedance, making the electrode suitable for high 
discharge rate service. 

Active material layer 16 is formed of an electrochemically active 
hydrogen storage alloy material capable of reversibly storing or occluding 
hydrogen. 

To achieve maximum electrode density, and hence lowest porosities, it 
is preferred that the electrochemically active material be applied as a dry 
powder substantially free of organic or other binders. Dry compacted 
electrodes in accordance. with the invention typically have- porosities in the 
range of from about 10 to about 40%, more preferably of from about 10 to 
about 25%. Alternatively, minimal amounts of binder may be .employed, 
partictilarly if blended with the active material as dry binder powder or 
particles.· An example of such a binder is polytetrafluoroethylene (Teflon™). 

-
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The present invention also provides a method for the production of an 
electrode, as · hereinabove define~ for use in an electrochemical cell which 
method comprises compressing a layer of an electrochemically active hydrogen 
storage material to an electrically conductive irregular surface of a conductive 
core substrate. 

Preferably, this method comprises providing a conductive core substrate 
strip whose surface is generally smooth and to which electrochemically active 
hydrogen storage alloy material does not strongly adhere, modifying the surface 
of the strip to convert the generally smooth surface to an irregularly surfaced 
electrically conductive bonding layer, and compressing a layer, of sufficient 
thickness, of el.ectrochemically active hydrogen storage alloy material against 
the bonding layer so as to adhere the alloy material to the modified substrate 
strip, and to provide a distinct layer of active material covering the surface of 
the bonding layer. 

Referring to Figure 4, a preferred method of producing the electrode of 
the invention employing a layer 14 of thin sintered nickel particles serving as 
the irregularly surfaced conductive bonding layer adhered to substrate 12, is 
shown. From supply roll 20 a continuous strip of conductive core substrate 12 
formed of nickel plated perforated steel is passed through coating applicator 22 
where a slurry of cond~ctive particles. is extrusion coated on both sides of strip 
12. A typical sluny composition which may be employed includes carbonyl 
nickel powder e.g. Inco-Nickel 255, having a particle size (Fisher subsieve) 
ranging from about 2.2 to about 3.0 µm and_a surface area from about 0.68 to 
about 0. 70 m2/g, suspended in a vehicle. The vehicle is preferably formed 
from an aqueous solution of carboxymethyl cellulose (CMC) binder. The 
extrusion die is adjusted to provide a coating of the sluny which is thin 
compared to the thickness of substrate 12, on both major faces thereof. The 
thus coated substrate is thereafter fed to a sint~g furnace 24 typically at a 
temperature from about 900 to 1,200 °C causing the nickel particles to sinter, 
and to drive off the vehicle and binder used in the sintering sluny. 

At this point the conductive substrate so modified by application of the 
porous thin sinter layer on each surface thereof may be taken up on a roll and 
store~ for further processing as needed. Alternatively, by adjusting the flow­
through rate, the process may be made continuous by passing the modified (thin 
sinter) substrate directly to the powder dispensing station 26. In either case, the 
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modified substrate 154 passes next to a powder dispenser 26 whereby the metal 
hydride alloy in powdered form 27 is dispensed in measured amounts onto the 
surface of the modified substrate. In this respect, it is preferred to employ a 
shoe or trough 28 located adjacent to the nip of calendaring compaction rolls 
30, 32, and at a predetermined spacing beneath the substrate, so· as to present a 
correctly determined volwne of active material powder adjacent the underside 
of the traveling substrate. It will be understood that a similar layer of metered 
active material of desired thickness will also be dispensed onto the upper 
surface of the traveling substrate, and the thus covered substrate will enter the 
nip of rolls 30 and 32 and be compacted against the substrate with suitable 
force of preferably at least about 3 tons, more preferably at least about 15 tons 
per inch of width of the substrate, depending upon the desired alloy density and 
electrode porosity. Alternatively other compaction methods may be used e;g. 
flat pressing. 

Following compaction of the powdered active material to the modified 
core substrate, the electrode with juxtaposed active surface layers 16 
compressed on each face of the modified substrate, may be taken up on roll 34 
for further processing into a completed electrochemical cell. Alternatively, the 
thus compacted electrode may be heat treated e.g. annealed, by passing the 
compacted substrate through annealing furnace 33 operating preferably ·at a 
temperature of from about 600 to about 900°C. The annealing operation 
improves the mechanical integrity of the electrode and increases its ductility 
and suppleness. Another suitable heat treating operation, to ~chieve particle-to­
particle bonding (if desired), is effected by sintering the precursor electrode at a 
temperature above about 900°C. 

The electrochemiclly active hydrog~ storage alloy material 27 may be 
produced, in the case of AB5 alloys, by a simple mechanical grinding 
operation. For instance, the alloy may be introduced into jaw crushers 
followed by rotary grinders in an inert atmosphere, e.g., argon or nitrogen, to 
redu~e the average particle size down to about S to about 100 µm, typically. In 
the case ofAB2 alloys, the process of hydride/dehydrid~ grinding disclosed in 
U.S. Patent No. 4,820,481 may be advantageously employed. 

In a final aspect, the present invention also provides the use of an 
electrode as hereinabove defined as negative electrode in an electrochemical 
cell. 
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The individual compon~nts of the cell including the electrode of the 
present invention, for example the can, electrolyte and seal, are all well known 
and commonly available to the man skilled in the art. Furthermore, techriiques 
for the assembly of such a celi are familiar to the man skilled in the art. As 
hereinabove discussed, the electrode of the present invention is suitable for 
incorporation in any type of cell and the choice of cell is not essential to the 
present invention. 

Example 

.To compact metal hydride alloy material onto perforated metal substrate, 
the substrate was first coated with a thin layer of nickel powder to provide a 
high surface area substrate. The nickel powder was applied by preparing a 
slurry whose formulation was 15 % by weight of Inco Nickel 255, 2 % by 
weight of CMC binder and 83 % by weight of water. The slurry was then 
applied onto both sides of a nickel plated perforated steel substrate (0.002 inch 
I 0.005 cm thick) using a doctor blade coating technique, while maintaining 
minimal thickness. The slurry coated material was then dried in an infrared 
oven, after which it was sintered at a temperature of l,025°C to assure bonding 
of the nickel to the substrate. The belt speed through the sintering furnace was 
three feet per minute (0.914 m/minute). The thickness of the sbustrate with a 
thin nickel coating sintered to it was approximately 0.007 inches (0.0175 cm). 

The substrate material described above was slit to 1.630 inches (4 cm) in 
width. Metal hydride alloy of the type, AB5, having an atomic formula of. 
where MmNiJ.6Coo.7Mno.3Al0.4 is a lanthanum-rich misch-metal, was 
compacted onto the modified substrate using a two high vertical mill with 
calendering rolls of 5.875 inches (14.69 cm) in diameter and eight inches (20 
cm) in width. The modified substrate was passed though a "shoe" extending to 
the nip of the calendering rollers. This shoe contained binderless metal hydride 
alloy powder, which was picked up by the modified substrate, and metered via 
a wiper blade prior to entering the nip ·of the calendering rolls. Approximately 
120,000 lbs (54,431 Kg) of force were exerted at the rolls i.e. around 35 tons 
per inch of width (1.016 tonnes per 2.5 cm) of modified substrate.· The 
modified substrate was fed through the mill at a rate of approximately six feet 
per minute (1.83 m/minute). Finished electrodes prepared by this method had 
coated weights of 12 to 14 g of metal hydride alloy per-square decimeter of 
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electrode surface area and electrode thicknesses approximately 0.011 inches 
(0.0275 cm). 

Metal hydride electrodes, prepared in this manner, were matched with 
sintered nickel electrodes, whose dimensions were 0.021 inches (0.0525 cm) in 
thickness and 1.630 inches (4 cm) in width, and wound in a jellyroll 
configuration to achieve an electrode spacing of approximately 0.006 inches 
(0.015 cm) in an AA cell size. A non-woven polypropylene separator was 
used. The cells, two in number, were filled with 2.5 g of a potassium 
hydroxide-lithium hydroxide electrolyte mixtllre. The nominal design capacity 
of these cells was 1. 050 mah. 

Cycle life evaluation was perfo:qned. The cells were charged at a 
current of 1 Amp to an ambient temperature cutoff of 45 °C. After a two­
minute rest period, cells were discharged at 1 Amp to a voltage cutoff of 1. 0 
Volt. A one-hour rest followed each discharge cycle. The cells cycled 
according to this regimen surpassed 700 cycles pri9r to test termination. The 
capacity of the cells at termination was about 1,000 mah and the cells exhibited 
a voltage of about 1.15 Volts. 

liiUT 
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CLAIMS 

1. A metal hydride electrode (10) comprising an inner conductive core 
substrate ( 12) and an outer layer of an electrochemically active hydrogen 

. storage alloy material (16), characterised· in that the s11bstrate has a 
substantially smooth surface modified to form an irregularly surfaced 
conductive bonding layer (14), to which bonding layer (14) a laye~ of the 
storage alloy material (16).is adhered. 

2. The electrode of Claim 1, wherein the material of the core substrate (12) 
is such that the electrochemically active hydrogen storage alloy· material ( 16) 
does not µormally adhere. 

3. The electrode of Claim 1 or Claim 2, wherein a distinct bonding· 1ayer 
(14) is applied to the core substrate (12), thereby providing the irregularly 
surfaced conductive bonding layer (~4). . 

4. The electrode of Claim 3, wherein the layer of alloy material (16) is thin 
relative to the thickness of the final electrode (10). 

5. The electrode of Claim 4, wherein the porosity of the electrode (10) is 
from about 10 to about 400A.. 

6. The electrode of Claim 5 wherein the porosity of the electrode (10) is 
from about 10 to about 25%. 

7. The electrode of any preceding Claim substantially free of organic 
binder.· 

8. The electrode of Claim 7 wherein the core substrate (12) is formed of 
nickel coated perforated steel strip. 

9. The electrode of Claim 8 wherein the irregularly surfaced bonding layer 
( 14) is formed of a porous sintered nickel network. 

10. A metal hydride compacted electrode (10) for use m an alkaline 
electrochemical cell, comprising: 
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a conductive core substrate ( 12) having a generally smooth surface to 
which electrochemically active hydrogen storage alloy material (16) does not 
strongly adhere, upon direct compaction against the substrate ( 12); 

. the surface of the core substrate ( 12) having been modified by canying 
thereon an irregularly surfaced conductive bonding layer (14), to form a 
modified substrate; and 

a layer of electrochemically active.hydrogen storage alloy material (16) 
capable of reversibly storing hydrogen compacted and adhered to the modified 
substrate. 

11. A method for the preparation of a metal hydride electrode (10) as 
defined in any one of claims 1 to 10 for use in an alkaline electrochemical cell, 
which method comprises compressing a layer of an electrochemically active 
hydrogen storage alloy material ( 16) to an electrically conductive irregular 
surface (14) of a conductive core substrate (12). 

12. A method according to Claim 11, wherein the irregular surface (14) of 
the conductive core substrate (12) is formed by applying a slurry of conductive 
particles to a conductive core substrate ( 12) having a smooth surface, and 
sintering the slurry to form a porous sintered conductive layer (14). 

13. The method of Claim 11 wherein the irregular surface of the conductive 
core substrate is formed by electroplating a conductive core substrate having a 
smooth surface to form a dendritic particle layer on the core substrate. 

14. The method of any one of Claims 11 to 13 wherein the alloy material is 
in powder form, free of liquid carrier. 

15. The method of Claim 14 wherein the alloy material is substantially free 
of organic· binder. 

16. A method for preparing a metal hydride electrode for use in an alkaline 
electrochemical cell, comprising the steps of: 

providing a conductive core substrate strip whose surface is generally 
smooth and to which electrochemicallly active hydrogen storage alloy does not 
strongly adhere; 

modifying the surface of the strip to convert the generally smooth 
surface to an irregularly surfaced electrically conductive bonding layer; and 
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compressing a layer, of sufficient thickness, of electrochemically active 
hydrogen storage alloy material against the bonding layer so as to. adhere the 
alloy material to the modified substrate stip, and to provide a distinct layer. 

17. The use of an electrode as defined in any one of Claims 1 to 10 in an 
electrochemical cell.. 

18. An alkaline electrochemical cell comprising a nickel positive electrode, 
a metal hydride negative electrode as defined in any one of Claims 1 to 10, a 
porous separator interposed between the positive and negative electrodes, and 
an alkaline electrolyte. · 
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