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SAID DEVICE (71)    We, UNION  CARBIDE  COR-  example, a third electrode
has been inserted PORATION, a corporation organised and  to combine the
hydrogen and oxygen produced existing under the laws of the state of New
during discharge. In the lead-acid battery York, United States of America,
residing at  system, palladium or platinum metal has been  50 5  270, Park
Avenue, New York, State of New   used to catalyze the reaction of hydrogen
and York, 10017, United  States  of America  oxygen to form water. Neither
of these solu- (assignee of AKIYA KOZAWA), do hereby  tions has been
completely satisfactory since declare the invention, for which we pray that
the amounts of hydrogen and oxygen gas a patent may be granted to us, and
the method  formed are not necessarily the stoichiometric  55 10  by which
it is to be performed, to be par-  amounts which will react to form water
with- ticularly described in and by the following  out leaving unreacted
gas in the system. If statement:-                                there is
unreacted hydrogen gas in the system, This invention relates to
electrochemical  the internal pressure in sealed cells may in- cells and
more particularly is concerned with  crease to dangerously high levels or
may lead  60 15  the prevention of hydrogen gas pressure build-  to seal
rupture. up in sealed galvanic cells.                 According to the
present invention there It has long been an object of the battery  is
provided a method and device which will industry to produce sealed cells in
which the  prevent buildup of unreacted hydrogen gas buildup of excessive
gas pressure is avoided.  in sealed cells. More particularly there is pro-
65 20  This goal has been partially achieved in nickel-  vided a hydrogen
gas absorbing device corn- cadmium cells through the operation of such
prising a discrete self-supporting hydrogen cells on the oxygen overcharge
principle. The  gas permeable, shaped body which comprises electrodes
employed in this system  are so  a solid compound which will react chemic-
designed that only oxygen is evolved on over-  ally with hydrogen gas, a
catalyst for the  70 25  charge. The oxygen thus produced oxidizes
hydrogen  gas consuming  reaction  and  a the metal anode, thereby
effectively preventing  binder, said binder being compatible with the
excessive gas pressure within the cell.    other materials and will
maintain them in a While the oxygen overcharge system  is  shaped body
which is permeable to hydrogen advantageous in that it makes possible a
gas, and wherein the shaped body is encased  75 30  sealed battery, there
are several inherent pro-  within a hydrogen gas permeable, but liquid
blems which limit its applications. For ex-  impermeable, outer sheath.
ample, the anode must be made of a material    The invention will now be
described fur- which reacts rapidly with oxygen and the  ther, by way of
example, with reference to the cathode material is limited to compounds
accompanying drawings, in which:-            80 35  which do not
deteriorate on repeated over-    Figure 1 is a stylized cross-sectional
view charging and which do not form soluble mat-  of a  commercial
manganese  dioxide-zinc erials on overcharge. In addition, the appli-
alkaline battery but containing, in addition cations of this system are
limited to recharge-  to conventional components, a hydrogen ab- able cell
systems employing expensive com-  sorbing device in accordance with the
present  85 40  ponents and there is no efficient way of re-  invention;
and combining the hydrogen gas generated by    Fig. 2 is a stylized
cross-sectional view of corrosion in the normal course of battery use.  a
carbon-zinc LeClanche battery containing a 



It has been proposed, to remove the hydro-  ring-shaped  hydrogen
absorbing device in gen gas evolved during cell discharge, to  accordance
with the present invention.      90 45  utilize the reaction of hydrogen
and oxygen    Referring to the drawings in more detail, to form water. In
some battery systems, for  there is shown in Fig. 1 a manganese dioxide-
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2 zinc alkaline battery generally designated 10  carboxymethyl cellulose. A
substantial amount having a gelled anode 12 of powdered zinc,  of mercury
is included to reduce the wasteful - a semi-rigid tubular current collector
14 of  zinc corrosion and thereby prevent hydrogen brass, a manganese
dioxide cathode 16, and  gas evolution. By  including  the hydrogen 5  an
alkaline potassium hydroxide electrolyte 18  absorbing device of the
present invention in  70 contained within the current collector 14 and
alkaline batteries, a sealed battery can be pro- throughout the gelled
anode 12.               duced in which the amount of mercury pre- The inner
components of the cell are en-  sent in the cell can be reduced since the
hydro- closed in a cupped metallic can 20 surrounded   gen gas formed
during the cell reaction will 10  by a metal jacket 22 which is
electrically  be removed by the hydrogen absorbing de-  75 insulated from
the can by an insulating jacket  vice. This improvement results in a
battery 24. The extremities of the insulating jacket  which is completely
sealed and costs less to 24 and the metal jacket 22 are crimped
manufacture  than  manganese  dioxide-zinc around the outer edges of a top
metal cover  alkaline batteries presently commercially avail- 15  26 and an
outer bottom  metal cover 28. An  able.
80 insulator 30 electrically insulates the can 20  Fig. 2 shows an
embodiment of the in- from  the outer bottom  metal cover 28. The  vention
wherein a LeClanche round cell is cathode 16 is snugly fitted within can 20
adapted to make efficient use of a hydrogen and is lined with a separator
basket 32 of a  absorbing device in accordance with the pre- 20  non-woven
fabric of regenerated cellulose and  sent invention. The round cell,
generally desig-  85 vinyl chloride. The current collector 14, the  nated
50, employs the usual carbon  rod electrolyte 18 and the gelled anode 12
are  cathode collector 52 and manganese dioxide- separated from  the top of
can 20 (which  carbon cathode depolarizer and electrolyte to may have a
thin layer of cathode mix thereon)  mix 54 separated from  a zinc can 56 by
a 25  by the top of the separator basket 32. A   separator 58. A metal
closure plate 60, for  90 hydrogen absorbing pellet, generally desig-
example a lead-plated steel member, is pro- nated 34, is positioned within
the hollow core  vided in electrical contact with the bottom of current
collector 14 and comprises a mix-  of the zinc can to avoid leakage if the
zinc ture of a compound which will react with  is perforated during
discharge. The zinc can 30  hydrogen gas, a catalyst for this hydrogen   56
is enclased in a standard jacket 62 which  95 consuming  reaction  and  a
suitable porous  is sealed to contact plate 60 at the bottom binder holding
the reactant and catalyst in  of the cell and to a plastic top 64 at the
the desired shape. The pellet is generally  top of the cell. These seals
can be made air cylindrical in shape and is coated with a layer  tight and
thereby provide a cell system which 35  of hydrogen gas permeable but
electrolyte  is completely sealed and leak-proof. The car- 100 impermeable
film 36 which protects the pellet  bon rod cathode collector 52 extends
through from chemical attack by the electrolyte. The  the plastic top 64
and is capped with a metal composition and method of fabricating the  cover
66 which acts as the positive terminal pellet will be described in greater
detail herein-  for the cell. The depolarizer mix 54 is formed 40  after.
in a manner such that an air space 67 is  105 Preferably, the cell closure
for this cell  left between the top of the depolarizer and comprises an
inner metal bottom  38 secured  the plastic top 64. A hydrogen absorbing
de- to the cathode 16 by means of seal 40. A   vice 68 coated with a
plastic film 70 is posi- rivet provides a tight mechanical connection
tioned above the cathode depolarizer mix 54 45  between current collector
14 and inner metal  and acts, in the same manner as the pellet 110 bottom
38 but is electrically insulated from   of Fig. 1, to absorb any hydrogen
gas which 



the inner metal bottom  by seal 40. A pres-  is liberated during the shelf
life or discharge sure spring 44 is provided in electrical con-  of the
battery. In this embodiment, however, tact with rivet 42 and outer metal
bottom   the hydrogen gas absorbing device is ring- 50  28 to establish and
maintain contact between  shaped to conform to the available air space  115
current collector 14 and outer metal bottom   67 above the cathode
depolarizer mix 54. 28.                                             The
hydrogen gas evolved during the shelf During the cell reaction, any
hydrogen gas  life of a cell can be easily absorbed by the which may be
generated will diffuse through  ring-shaped absorber. However, under abuse
55  the gelled anode 12 and electrolyte 18 and will  conditions, such as a
continuous electrical 120 contact the hydrogen absorbing pellet 34. The
short circuit between  the  anode and  the gas will penetrate the membrane
covering the  cathode, hydrogen gas will be generated on pellet, contact
the reactant in the presence  the carbon surface in the cathode mix as of
the catalyst and react chemically to form   long as unused zinc remains. In
order to avoid 60  a solid product.                              this
situation, the amount of zinc should  125 In commercially available
manganese di-  preferably be limited to much less than the oxide-zinc
alkaline battery systems, the gelled  cathode capacity. This accounts for
the possi- anode is usually amalgamated powdered zinc  bility of
perforation of the zinc can at the held together with gelled electrolyte in
which   bottom  of the cell and necessitates the in- 65  the gelling agent
is a material such as sodium   clusion of the closure plate 60.
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3 It can be seen from the foregoing discussion  actant until the reaction
between the gas that the hydrogen absorbing device of the  and the reactant
can take place. Particularly present invention is adaptable to various
shapes  preferred is a material known as palladium and sizes of cell
structures and is useful in  catalyzed carbon which contains about 5 per 5
a wide variety of battery constructions where  cent palladium  metal on a
substrate of car-  70 hydrogen gas evolution is a problem. The  bon
particles. In addition to the noble metals hydrogen absorbing device can be
included  themselves, compounds of Group VIII metals in individual cells,
in a sealed package con-  may also be used. Illustrative of such com-
taining a series of cells, or in any closed con-  pounds are nickel boride
and Rancy nickel. 10  tainer where hydrogen gas absorption is desir-    The
binder for the system  should be one  75 able.
which will retain the reactant and catalyst in Hydrogen absorbing devices
in accordance  the desired geometric shape which will be with the present
invention have three essential  porous to hydrogen gas to allow the gas to
components: a substance which will react  circulate through the pellet and
contact the 15  with hydrogen gas, a catalyst for the hydro-  surface of
the reactant and catalyst. The  80 gen oxidation reaction, and a binder
which  binder can be organic or inorganic material will maintain the
reactant and catalyst as an  and need only possess the desired physical
integral unit. Preferably, the device will also  properties. Powdered
synthetic organic poly- have an external coating to prevent contamin-
mers, e.g., polyethylene, and natural conden- 20  ation of the reactant and
catalyst by cell com-  sation polymers, e.g., starch, are suitable for  85
ponents or by-products of the cell reaction.    use as binders in the
devices of the present The material which will react with the  invention. A
preferred binder is an inorganic hydrogen gas can be any solid compound
cement such as Portland cement. This binder which will react with or
oxidize hydrogen to  is preferred since the cement provides suffi- 25
yield a solid or liquid reaction product. Speci-  cient strength and
porosity and yet does not  90 fically, suitable materials are those which,
at  contaminate or poison the metal catalyst. ordinary ambient temperature,
will exhibit a  Acetylene black can be added to improve negative free
energy  change ([err]F) associ-  the conductivity of the pellet and to
provide ated with the reaction of that material with  the device with the
maximum  number of 30  hydrogen.   Preferred   reactants  include  hydrogen
gas permeable channels to enable  95 manganese oxides such as manganese
dioxide  the gas to penetrate to the interior of the 



([err]), manganic oxide ([err]), manganese  device and make efficient use
of the reactant hydroxide   (MnOOCH)  and   hausmannite  and catalyst
contained therein. In addition, ([err]), cupric oxide, silver oxide,
mercuric  the  use  of  acetylene  black  and  other 35  oxide, manganese
phosphate, bismuth trioxide,  electrochemically  inactive components, e.g.,
100 m-dinitrobenzene  and  quinone.  Of these,  steel  wool  fibers,  in
the  binder  in- manganese dioxide is particularly preferred  creases the
strength of the device and per- since it is a relatively inexpensive and
readily  mits a substantial reduction in the amount available material, and
its properties and pre-  of catalyst necessary to allow the reaction to 40
dictability in battery systems are well estab-  proceed at a desirable
rate. Other physical 105 lished.
properties of the device, e.g., specific gravity, A catalyst for the
hydrogen consuming re-  can also be altered by proper selection of action
is necessary since, while each of the  additives and use of the proper
amounts above compounds will react spontaneously  thereof. For example, the
conductive material 45  with hydrogen, the reaction will not take place
(carbon) can be selected to have a specific  110 at ordinary ambient
temperature at a rate  gravity such that the pellet will float in the
sufficient to insure that hydrogen gas will be  cell electrolyte and thus
be automatically situ- absorbed from the system before the internal  ated
at the junction between the electrolyte pressure causes rupture of the
battery seal,  and the air space in the cell where hydrogen 50  The need
for a catalyst is dramatized by the  formed can accumulate. A low density
carbon  115 fact that, although the vast majority of bat-  or graphite
powder is an example of such a teries  presently  produced  contain  large
material which can be conveniently used to amounts of manganese dioxide,
the buildup   prepare a floating pellet. of unreacted hydrogen gas is still
the major    The hydrogen absorbing device of the pre- 55  problem  in
obtaining completely sealed bat-  sent invention can be fabricated in
several 120 teries. The preferred catalysts include the so-  ways,
depending upon the binder which is called " noble metals " or the platinum
family  employed. When the binder is cement, it is of metals which make up
Group VIII of the  merely necessary to mix the powdered reactant, Periodic
Table. Suitable noble metals which  catalyst and inactive fillers, if any,
with the 60  may be used in the practice of this invention   wet cement and
mold the resulting mixture  125 are palladium, platinum  and rhodium. Of
into the desired shape. Excess water or other these, palladium  is
preferred since it has a  solvent is then evaporated leaving a hard, dry,
natural tendency itself to absorb and hold  shaped body. The same procedure
can be hydrogen gas on its surface and would act  followed with other
binders, for example, 65  to retain the gas in the vicinity of the re-
powdered resins. In such cases, however, a  130    4
1,321,853                                          4 suitable organic
solvent such as toluene or  These components were mixed thoroughly in
benzene would be used.                       the ball mill for about 30
minutes. At the After the device is shaped and dried, it  end of this time
16 grams of the dry mixture  45 is covered entirely with a hydrogen gas
perme-  were placed in a beaker to which a few drops 5  able, but liquid
impermeable, outer sheath,  of 9 molar potassium  hydroxide and, sub-
preferably with a thin plastic film to protect  sequently, 7 milliliters of
distilled water were it from  penetration by electrolyte or other  added to
make a spreadable paste. After be- liquid materials in the cell. The film
can be  ing well blended, the paste was filled into half-  50 applied by
any of the conventional methods  moon shaped channels 1[err] inch (3.8
centi- 10  of application including dissolving the film   meters) in length
and  [err] inch (0.45 centi- material in an organic solvent, spraying the
meter) in diameter cut in a Lucite block. solution on the pellet and
evaporating the sol-  The paste-filled  block  was oven-dried  at vent;
dissolving the film material in an in-  45[err]C.-65[err]C. for 40 minutes
and the pellets  55 organic solvent, dipping the pellet into the   were
removed from  the block and further 15  solution and evaporating the
solvent from the  dried in air overnight at room  temperature. surface of
the pellet; wrapping the pellet in   The average weight of each pellet was
1.3 



the film and heat shrinking the film to pro-  grams of which 0.85 gram  was
manganese vide a tightly sealed, wet proof, hydrogen   dioxide. The formed
pellets were wrapped in  60 permeable covering; or heat sealing the pellet
a layer of heat-shrinkable polyethylene film 20  in an extruded tube of the
selected film mat-  about one to two mils thick. The film  was erial. Any
hydrogen gas permeable and liquid  then heat shrunk around the pellet and
the impermeable film can be used to protect the  edges of the film  were
heat sealed using a devices of the present invention. Particularly  hot air
blower set at 130[err]C.              65 useful films include polyethylene,
copolymers  These pellets could absorb up to 220 cubic 25  of polyvinyl
chloride  and  polyvinylidene  centimeters of hydrogen gas at standard ten-
chloride, polystyrene, ethyl cellulose and poly-  perature and pressure
and, when placed in- ethylene terephthalate. Of these, the poly-  side the
current collector of rechargeable D- ethylene films in thickness of 0.5 to
2.5 mils  size alkaline manganese dioxide cells, in the  70 are preferred,
heat shrunk around the pellet  manner shown in Fig. 1, substantially im- 30
since they provide a very tight, strong skin  proved the high temperature
storage capacity which is highly permeable to hydrogen gas.   of the cells
such that no cell rupture occured The following examples are merely illus-
after 14 weeks storage at 71[err]C. Fifty per trative of the present
invention and are not  cent of control cells containing no hydrogen  75
intended, in any way, to be limitative thereof:  absorbing pellet ruptured
after similar stor- age. 35                  Example I Into a ball mill
were placed, in the dry state, 160 grams of electrolytic manganese
Example II dioxide powder, 1 gram of palladium coated     To determine the
effects of variation in carbon black (5 per cent palladium on carbon),  the
level of catalyst content, various hydrogen  80 40  2 grams of acetylene
black, 80 grams of Port-  absorbent compositions were prepared follow- land
cement, and 5 grams of steel wool  ing the basic formula set forth in the
following chopped to [err] inch (0.3 centimeter) lengths.  table: TABLE 1
Formula A Component                   Weight (g)       Percentage
Electrolytic                   160              64.5 manganese dioxide
powder Acetylene black                  2               0.8 Portland cement
80              32.3 Steel Wool                       5               2.0 5
per cent palladium             1               0.4 catalyzed carbon    5
1,321,853                                         5 The amount of palladium
catalyst in For-  palladium  catalyzed carbon. The amount of  5 mula A was
varied to yield Formulas B, C,  hydrogen absorbed and the absorption rate
D, E, and F containing 2.0, 5.0, 10.0, 25.0,  of each formula are set forth
in Table 2. and 50.0 grams, respectively, of 5 pe r cent TABLE 2 Effect of
Catalyst Content on Hydrogen Absorption Rate at 45[err]C. H[err] absorbed
Absorption Catalyst      Sample       in first 30    H[err] absorbed
rate after Content        Weight        minutes       in 2 hrs.       1
hour Formula    (per cent)         (g)            (cc)          (cc)
(cc/hr.) A            0.4           1.53           2.0            4.8
1.5 B            0.8           1.51           3.5            9.8
4.5 C            2.0           1.47          10.5           23.6
7.0 



D            4.0           1.45          15.0           32.6           11.0
E            9.2           1.35          27.5           48.0           11.0
F           16.8           1.38          32.0           54.5           13.5
From Table 2 it can be seen that hydro-  about 8 per cent of mercury based
on the 10  gen absorbing pellets in accordance with the  weight of the zinc
powder to amalgamate the present invention can be prepared having  zinc
powder of alkaline zinc-manganese di- various hydrogen absorption rates and
can be  oxide cells to reduce hydrogen gas evolution.  40 tailor-made  for
specific  uses where  high  The brass collector becomes amalgamated
absorption rates might be required merely be   upon contact with the anode.
To determine 15  increasing the amount of catalyst contained in  the effect
of including the hydrogen absorb- the pellet.
ing device of the present invention in cells Example III
containing  reduced  amounts  of mercury,  45 Pellets formed from a mixture
of 16 grams  several tightly sealed C-size cells were pre- of electrolytic
manganese dioxide, 0.1 gram   pared containing different amounts of said 20
of palladium-catalyzed  carbon, 0.2  gram   mercury with and without
hydrogen absorb- acetylene black, 0.8 milliliters of 9 molar  ing pellets
in the cathode collector. The cells potassium hydroxide and 1.43 grams of
poly-  were completed except for the outer finish-  50 ethylene binder in
the form  of a toluene  ing components, i.e. metal jacket and outer slurry
were molded at 100[err]C. under 3000 lb.  top and bottom  covers. These
cells were 25  per sq. in. (210 kilograms per sq. cm) pres-  stored at
45[err]C. for 150 days. At the end of sure to yield pellets [err] inch (1.5
centimeter)  this time, the "bottom  bulge " of the cells, in length and
[err] inch (0.45 centimeter) in  that is, the mechanical deflection of the
flat  55 diameter and each containing 0.645 gram of  end of the steel can,
shown at the top of manganese dioxide.                           Fig. 1,
was measured as an indication of the 30    The pellets were effective in
absorbing  amount of unabsorbed hydrogen gas present hydrogen gas but did
not absorb the gas as  in the cell. The measurement of the bulge fast as
pellets of the same composition but  of the bottom of the cell gives a good
indica-  60 having a cement binder in the place of the  tion of the amount
of gas present in the cell polyethylene binder.
since the flat bottom  of the cell is relatively easily deflected and is
the first portion of 35                 Example IV                    the
cell to yield to gas pressure. The results It has been common practice to
include  of this test are tabulated in Table 3.         65    6
1,321,853                                          6 TABLE 3 Bottom Bulge
of Cells with Varying Amounts of Mercury Bottom Bulge Composition
(inch)          (centimeter) 2%  mercury (no pellet)          0.023
(ruptured)    0.058 2%  mercury (with pellet)        0.013
0.033 4%  mercury (no pellet)          0.023 (ruptured)    0.058 4%
mercury (with pellet)        0.011               0.028 8% mercury (no
pellet)          0.018               0.046 8%  mercury (with pellet)
0.011                0.028 From Table 3 it can be seen that the cells    3.
A  hydrogen gas absorbing device in containing  hydrogen  absorbing
pellets  in  accordance with any of claims 1 or 2 wherein  45 accordance
with the present invention had  said catalyst is a noble metal. 5
considerably less bottom bulge at the end of    4. A  hydrogen gas
absorbing device in the 150 days storage period and none of  accordance
with any of claims 1 to 3 wherein the cells containing hydrogen absorbing
pellets  said binder is an inorganic cement. ruptured during the test. It
can also be seen    5. A  hydrogen gas absorbing device in  50 that cells
with 2%  mercury containing a  accordance with any of claims 1 to 4 wherein



10  pellet were better than those with 8% mercury  said solid compound is
powdered electrolytic and no pellet. This reduction in mercury con-
manganese dioxide, said catalyst is palladium- tent represents a
substantial saving in the cost  catalyzed carbon, said binder is a mixture
of of producing the cells since mercury is one  Portland cement, acetylene
black and steel  55 of the most expensive ingredients used in the  wool
fibers, and said solid compound and 15  alkaline zinc-manganese dioxide
cell system.   catalyst are intimately admixed and dispersed While tht use
of the hydrogen gas absorbing  through said binder. device of the present
invention has been de-    6. A  hydrogen gas absorbing device in scribed
specifically for use in battery systems,  accordance with any of claims 1
to 5 wherein  60 it will be obvious to those skilled in the art  said outer
sheath is a sheet of polyethylene 20  that the device has utility wherever
hydrogen  film. gas absorption is desired. Examples of such    7. A
hydrogen gas absorbing device in applications are liquid level switches,
under-  accordance with any of claims 2 to 6 wherein water mines and
sealed  capacitors where  said metal oxide is manganese dioxide.
65 hydrogen gas buildup is undesirable and has    8. A  hydrogen gas
absorbing device in 25  been a cause of system malfunction. Moreover,
accordance with any of claims 3 to 7 wherein while the present invention
has been described  said noble metal is palladium. with reference to many
particular details there-    9. A  hydrogen gas absorbing device in of, it
is not intended that these details shall  accordance with claim  5 wherein
said body  70 be construed as limiting the scope of this  is capsule
shaped. 30  invention.                                      10. A hydrogen
gas absorbing device sub- stantially as described herein and as shown in
WHAT WE CLAIM IS:-                         the accompanying drawings. 1. A
hydrogen gas absorbing device com-      11. An electrochemical cell having
a metal  75 prising a discrete, self-supporting, hydrogen  anode, a metal
oxide cathode depolarizer and gas permeable, shaped body which comprises  a
metal salt electrolyte, characterized by a 35  a solid compound which will
react chemically  shaped, self-supporting  hydrogen  absorbing with
hydrogen gas, a catalyst for the hydro-  device as claimed in any one of
the preceding gen gas consuming reaction and a binder, and   claims
positioned within said cell.        80 wherein said shaped body is encased
within a    12. An electrochemical cell in accordance hydrogen gas
permeable, but liquid imperme-  with claim 11 having a central, hollow
current 40  able, outer sheath.                           collector, a
gelled zinc anode, a manganese 2. A  hydrogen gas absorbing device in
dioxide cathode, and an aqueous potassium accordance with claim  1 wherein
said solid  hydroxide solution as electrolyte, in which  85 compound is a
metal oxide.                   said hydrogen absorbing pellet is positioned
6                                       1,321,853
6 TABLE 3 Bottom Bulge of Cells with Varying Amounts of Mercury Bottom
Bulge Composition                       (inch)          (centimeter) 2%
mercury (no pellet)          0.023 (ruptured)    0.058 2%  mercury (with
pellet)        0.013              0.033 4%  mercury (no pellet)
0.023 (ruptured)    0.058 4%  mercury (with pellet)        0.011
0.028 8%  mercury (no pellet)          0.018              0.046 8% mercury
(with pellet)         0.011               0.028 From Table 3 it can be seen
that the cells    3. A  hydrogen gas absorbing device in containing
hydrogen  absorbing  pellets  in  accordance with any of claims 1 or 2
wherein  45 accordance with the present invention had  said catalyst is a
noble metal. 5  considerably less bottom bulge at the end of    4. A
hydrogen gas absorbing device in the 150 days storage period and none of
accordance with any of claims 1 to 3 wherein 



the cells containing hydrogen absorbing pellets  said binder is an
inorganic cement. ruptured during the test. It can also be seen    5. A
hydrogen gas absorbing device in  50 that cells with 2%  mercury containing
a  accordance with any of claims 1 to 4 wherein 10  pellet were better than
those with 8% mercury  said solid compound is powdered electrolytic and no
pellet. This reduction in mercury con-  manganese dioxide, said catalyst is
palladium- tent represents a substantial saving in the cost  catalyzed
carbon, said binder is a mixture of of producing the cells since mercury is
one  Portland cement, acetylene black and steel  55 of the most expensive
ingredients used in the  wool fibers, and said solid compound and 15
alkaline zin:-manganese dioxide cell system.   catalyst are intimately
admixed and dispersed While tht use of the hydrogen gas absorbing  through
said binder. device of the present invention has been de-    6. A  hydrogen
gas absorbing device in scribed specifically for use in battery systems,
accordance with any of claims 1 to 5 wherein  60 it will be obvious to
those skilled in the art  said outer sheath is a sheet of polyethylene 20
that the device has utility wherever hydrogen  film. gas absorption is
desired. Examples of such    7. A  hydrogen gas absorbing device in
applications are liquid level switches, under-  accordance with any of
claims 2 to 6 wherein water mines and  sealed  capacitors where  said metal
oxide is manganese dioxide.        65 hydrogen gas buildup is undesirable
and has    8. A  hydrogen gas absorbing device in 25  been a cause of
system malfunction. Moreover,  accordance with any of claims 3 to 7 wherein
while the present invention has been described  said noble metal is
palladium. with reference to many particular details there-    9. A
hydrogen gas absorbing device in of, it is not intended that these details
shall  accordance with claim  5 wherein said body  70 be construed as
limiting the scope of this  is capsule shaped. 30  invention.
10. A hydrogen gas absorbing device sub- stantially as described herein and
as shown in WHAT WE CLAIM IS:-                        the accompanying
drawings. 1. A hydrogen gas absorbing device com-     11. An
electrochemical cell having a metal  75 prising a discrete,
self-supporting, hydrogen  anode, a metal oxide cathode depolarizer and gas
permeable, shaped body which comprises  a metal salt electrolyte,
characterized by a 35  a solid compound which will react chemically
shaped, self-supporting  hydrogen absorbing with hydrogen gas, a catalyst
for the hydro-  device as claimed in any one of the preceding gen gas
consuming reaction and a binder, and  claims positioned within said cell.
80 wherein said shaped body is encased within a    12. An electrochemical
cell in accordance hydrogen gas permeable, but liquid imperme-  with claim
11 having a central, hollow current 40  able, outer sheath.
collector, a gelled zinc anode, a manganese 2. A  hydrogen gas absorbing
device in  dioxide cathode, and an aqueous potassium accordance with claim
1 wherein said solid  hydroxide solution as electrolyte, in which  85
compound is a metal oxide.                  said hydrogen absorbing pellet
is positioned    7                                       1,321,853
7 within said hoollow current collector in contact  therein a hydrogen gas
absorbing device as with said electrolyte.                       claimed in
any of claims 1 to 9. 13. An electrochemical cell substantially         W.
P. THOMPSON & CO., as described herein and as shown in the accom-
12, Church Street, 5  panying drawings.
Liverpool, L1 3AB. 14. An electrochemical cell which includes
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