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H1B  442 450 462 604A1 604A2 622 (54) DEPOLARISER MASS FOR PRIMARY CELLS
(71)    We,   VARTA  BATTERIE    the pressure in the cell may thereby be
in- AKTIENGESELLSCHAFT,  a   German   creased to such an extent as to
cause, for Company, of 3000 Hannover, St[err]ckener Str.  example, buckling
of the zinc can with the 351, Germany, do hereby declare the inven-  result
that part of the previously existing con-  55 5 tion, for which we praythat
a patent may be   tact between the surface of the anode and the granted to
us, and the method by which it is  electrolyte is lost. However, even if
this dis- to be performed, to be particularly described   advantage is
disregarded, a loss of active in and by the following statement:-
surface area occurs as a result of the presence The invention relates to a
depolariser mass  of gas bubbles on the surface of the anode.  60 for
galvanic primary cells which comprises,  Once a gaseous phase has formed at
the sur- as the main solid constituents, manganese di-  face of the anode,
the process is at once ac- oxide, graphite and/or carbon black and, in
celerated owing to increased corrosion at the some cases, zinc oxide and an
aqueous solu-  three-phase boundary anode/gas/electrolyte. tion of ammonium
chloride  and/or zinc   This disadvantageous behaviour is particularly  65
15  chloride as electrolyte, and to methods of  evident in cells which are
stored at elevated making.                                    temperature
(storage under tropical condi- Manganese dioxide, graphite and/or carbon
tions, for example at a temperature of 45[err] C). black and, in some cases
zinc oxide and am-  Attempts to reduce the evolution of hydrogen monium
chloride and/or zinc chloride in  at the anode by means of suitable
inhibitors  70 20  aqueous solution, as electrolyte, are the main  have
failed to provide any substantial im- constituents of depolariser masses
used in  provement. primary cells based on the Leclanche and   It has been
found that the storage life of zinc chloride systems. In these cells, a
carbon  the cells deteriorates as the time taken for rod serves as an
electronic conductor, and   mixing the depolariser mass increases. This  75
25 zinc or magnesium  serves as the anode, a   applies particularly to
masses which contain separator being provided between the anode   a high
proportion of electrolyte and which are and the depolariser which is in the
form of  thus particularly wet to the touch. It has been an electrode or
bobbin. The amount of electro-  found that after storage the moisture
content lyte present in depolariser bobbins used in  at the bottom of
depolariser bobbins produced  80 30  cels. of. this kind generally exceeds
25% by   from such a mass is greater than the moisture weight. However,
cells of this kind have an   content at the top thereof. The electrolyte 



unsatisfactory storage life compared to cells  must have shifted under the
influence of the provided with a drier or less moist depolariser  force of
gravity during storage, since the mass.. The depolariser masses widely used
at  evaporation losses, determined by weighing, 85 35  the present time and
which contain a large   were found to be minimal. Drier depolariser
proportion of water (24 to 30 wt.%) and in   masses inspected after storage
exhibited, how- which the electrolyte usually contains a major  ever, a
more homogeneous distribution of the amount of zinc chloride, result in
cells which  electrolyte, no substantial evolution of gas and are
particularly susceptible to trouble and  thus a good electrode contact and
an im-  90 40  which have a short storage life. Drying out  proved storage
life. can be prevented or substantially prevented,    It is an object of
the invention to provide so improving the storage life or shelf charac-  a
depolariser mass which does not undergo tefistics of such cells, by
providing the cells  any appreciable physical change during stor- with a
hermetically sealed closure (for ex- age, without substantially changing
the chief 95 45  ample, by using paraffined carbon rods and   constituents
and particularly the proportion bitumen or an elastomer as sealing com-  of
electrolyte used. pound); however, changes by which  the      In accordance
with the invention there is efficiency of the cells is severely impaired,
provided a depolariser mass for a galvanic nevertheless still occur during
storage. For  primary cell, the mass cornprising manganese 100 50  example,
an evolution of gas, particularly hy-  dioxide, graphite and/or carbon
black, as drogen at the anode, may rapidly appear and   solid constituents
and an aqueous solution of    2
1,442,567 ammonium chloride and/or zinc chloride as                 cheaply
by adding and homogenously inter- electrolyte, the portion of electrolye in
the   mixing the aqueous emulsion of the hydro- mass amouting to at least
25%  by weight   phobic agent with the solid constituents of and at least a
part of the surface of the solid   the depolariser mass or with the
electrolyte constituents being rendered water-repellent by           The
previous impregnating process and in means of a hydrophobic agent.
some cases, additional costs incurred for the It is known per se to render
cathode mix-     solvent and the drying process may thereby tures
hydrophobic in gas diffusion electrodes,    be avoided. However  the
presence of small for example, in air-oxygen cells or in fuel   quantities
of  emulsifiers used for stabilising 10   cells. These mixtures are
rendered hydrophobic   oin-in-water emulsions of hydrophobic liquid  75 in
order  to prevent the electrolyte from enter-   or greases has been found
to have detrimental ing into the porous electrode and to keep  the
results. According  to the  particular properties pores open for the
gaseous depolariser (gas    of such emulsifiers, the hydrophonic agent
diffusion electrode). A  hydrophobic binging   may be prevented from
passing from the elec- agent, such as polystyrene or polysobutylene, isiis
is frequently used in pressed cathodes for 



3                                      1,442,567 sulphonate groups are
suitable.            were then added to the impregnated man- Suitable
emulsifiers for the preparation of   ganese dioxide and the whole mass was
then emulsions which are unstable in electrolytes   mixed to produce a
homogeneous mixture. containing zinc chloride include particularly  The
mixture was then compressed into 5  organic compounds which contain
carboxylate  bobbins and incorporated in primary cells.   35 groups, for
example poyacrylates or various soaps. The commercially obtainable
Collacral              Example 2. 1" (a Registered Trade Mark), a
polyacrylic  270 grams of a 35%  silicone oil-in-water acid salt containing
amide groups which is a   emulsion commercially available under the 10
product of BASF, Ludwigshafen has produced   Trade Mark
"Baysilon-Oelemulsion T"  were very good results.
stirred into 39.6 kg of an electrolyte solution  40 Instead of rendering
the whole depolariser  comprising 13.5 kg zinc chloride, 1.1 kg am- mass
water-repellent prior to its-use in a cell,  monium chloride and 25.0 kg of
water. The only individual constituents thereof, for ex-  mixture was
immediately  worked  into  a 15  ample manganese dioxide or carbon block,
or  homogeneous depolarisering mass by mixng a portion of the mass may be
rendered water-   with 46.9 kg manganese dioxide, 2.8 kg  45 repellent, and
that constituent or portion may   graphite, 9.6 kg acetylene black and 1.1
kg then be admixed subsequently with the re-  zinc oxide. Paper-lined R 20
cells IEC were mainder of the depolariser mass. Manufac-  then produced in
known manner from the 20  turing costs may thereby be reduced
depolariser mass thus obtained. Table 1 shows The invention is illustrated
in the following   the open circuit voltage, the short circuit cur-  50
examples.                                  rent and the discharge time for
a standard discharge in dependence upon the period for Example 1.
which the cells according to the invention were 5250 grams electrolytic
manganese dioxide   stored compared to completely similar, com- 25  were
impregnated with a solution of 2.4 grams   inercially available reference
cells produced  55 silicone oil in 180 grams benzine, the benzine   without
an admixture of silicone oil emulsion. being subsequently evaporated. Seven
hundred   The discharge was for 4 minutes per hour, 8 and fifty grams
acetylene black, 150 grams  hours per day, over 4 ohms. The values given
zinc oxide, and an electrolyte comprising 1050   are the average values
with their average 30  grams zinc chloride and 2800 grams water   errors.
60    [err]  



1,442,567                                       5 partial isolation of
droplets of electrolyte. The   solid constituents or constituent and with
the depolariser mass according to the invention   electrolyte. behaves as
if the total amount of electrolyte  8. A method of making the depolariser
present therein is usable. It is known that the   mass claimed in any one
of Claims 1 to 4, 5  volume and chemical composition of the solid
comprising the steps of impregnating a pro-  55 and liquid phases
originally present in the   portion of-the-solid constituents with a solu-
mass according to the invention change during   tion of the hydrophobic
agent dissolved ina discharge and it may be assumed that these  solvent,
evaporating the solvent, and mixing changes ensure that a sufficiently
large surface  the impregnated proportion of the solid con- 10  area or
amount of electrolyte is always acti-  stituents with the remaining
proportion and  60 vated.                                     with the
electrolyte. 9. A method according to any one of WHAT WE CLAIM  IS:-
Claims 6 to 8, in which the solvent is benzine 1. A  depolariser mass for a
galvanic  or acetone. primary cell, the mass comprising manganese     10. A
method of making the depolariser 65 15  dioxide, graphite and/or carbon
black, as   mass claimed in any one of Claims 1 to 4, solid constituents
and an aqueous solution of  comprising the steps of making an oil-in-
ammonium chloride and/or zinc chloride as   water emulsion of the
hydrophobic agent, electrolyte, the portion of electrolyte in the
stirring the emulsion into the electrolyte, and mass amounting to at least
25%  by weight  working the resultant mixture into the solid  70 20  and at
least a part of the surface of the solid  constituents of the depolariser
mass. constituents being rendered water-repellent by  11. A method of
making the depolariser means of a hydrophobic agent.              mass
claimed in any one of Claims 1 to 4, 2. A mass according to Claim 1, in
which   comprising the steps of making an oil-in- the mass contains between
0.02%  and 0.5%    water emulsion of the hydrophobic agent, mix- 75 25  by
weight of hydrophobic agent relative to  ing the emulsion with the solid
constituents of the solid constituents.                    the depolariser
mass, and adding the electro- 3. A mass according to Claim 1 or Claim
lyte to the mixture. 2. in which the hydrophobic agent is a silicone  12. A
method according to Claim 11, corn- oil or a silicone grease.
prising the step of evaporating part of the  80 30    4. A mass according
to any one of the pre-   water of the emulsion subsequent to the step
ceding claims, in which the mass contains zinc   of mixing the emulsion
with the solid con- oxide.                                     stituents.
5. A depolariser mass comprising a hydro-    13. A method according to any
one of phobic agent, substantially as hereinbefore   Claims 10 to 12,
comprising the step of mix- 85 35  described with reference to any one of
Ex-  ing a demulsifier with the electrolyte or with amples 1 to 3.
the solid constituents prior to the final step. 



6. A  method of making the depolariser     14. A  depolariser mass
substantially as mass claimed in any one of Claims 1 to 4,  hereinbefore
described with reference to Ex- comprising the steps of impregnating the
ample 1, Example 2, or Example 3.         90 40  solid constituents with a
solution of the hydro-    15. A method of making a depolariser mass phobic
agent dissolved in a solvent, evaporat-  substantially as hereinbefore
described with ing the solvent, and mixing the impregnated  reference to
Example 1, Example 2, or Ex- solid constituents with the electrolyte.
ample 3. 7. A method of making the depolariser      16. A primary cell
including a depolariser 95 45  mass claimed in any one of Claims 1 to 4,
mass according to any one of Claims 1 to 5 comprising the steps of
impregnating one of  and .14. the solid constituents with a solution of the
EDWARD. EVANS & CO., hydrophobic agent dissolved in a solvent,
54-63  Chancery Lane, evaporating the solvent, and mixing the im-
London WC2A 1SD, 50  pregnated solid constituent with the remaining
Agents for the Applicants. Printed for Her Majesty's Stationery Office by
the Courier Press, Leamington Spa, 1976. Published by the Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.
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5 partial isolation of droplets of electrolyte. The   solid constituents or
constituent and with the depolariser mass according to the invention
electrolyte. behaves as if the total amount of electrolyte    8. A method
of making the depolariser present therein is usable. It is known that the
mass claimed in any one of Claims 1 to 4, 5  volume and chemical
composition of the solid  comprising the steps of impregnating a pro-  55
and liquid phases originally present in the  portion of the solid
constituents with a solu- mass according to the invention change during
tion of the hydrophobic agent dissolved in a discharge and it may be
assumed that these  solvent, evaporating the solvent, and mixing changes
ensure that a sufficiently large surface  the impregnated proportion of the
solid con- 10  area or amount of electrolyte is always acti-  stituents
with the remaining proportion and  60 vated.
with the electrolyte. 9. A method according to any one of WHAT WE CLAIM
IS:-                      Claims 6 to 8, in which the solvent is benzine 1.
A  devolariser mass for a galvanic  or acetone. primary cell, the mass
comprising manganese  10. A method of making the depolariser 65 15
dioxide, graphite and/or carbon black, as   mass claimed in any one of
Claims 1 to 4, solid constituents and an aqueous solution of  comprising
the steps of making an oil-in- ammonium chloride and/or zinc chloride as
water emulsion of the hydrophobic agent, electrolyte, the portion of
electrolyte in the   stirring the emulsion into the electrolyte, and 



mass amounting to at least 25% by weight  working the resultant mixture
into the solid  70 20  and at least a part of the surface of the solid
constituents of the depolariser mass. constituents being rendered
water-repellent by  11. A method of making the depolariser means of a
hydrophobic agent.              mass claimed in any one of Claims 1 to 4,
2. A mass according to Claim 1, in which   comprising the steps of making
an oil-in- the mass contains between 0.02%  and 0.5%    water emulsion of
the hydrophobic agent, mix- 75 25  by weight of hydrophobic agent relative
to  ing the emulsion with the solid constituents of the solid constituents.
the depolariser mass, and adding the electro- 3. A mass according to Claim
1 or Claim  lyte to the mixture. 2. in which the hydrophobic agent is a
silicone  12. A method according to Claim 11, com- oil or a silicone
grease.                  prising the step of evaporating part of the  80 30
4. A mass according to any one of the pre-  water of the emulsion
subsequent to the step ceding claims, in which the mass contains zinc   of
mixing the emulsion with the solid con- oxide.
stituents. 5. A depolariser mass comprising a hydro-  13. A method
according to any one of phobic agent, substantially as hereinbefore
Claims 10 to 12, comprising the step of mix- 85 35  described with
reference to any one of Ex-  ing a demulsifier with the electrolyte or with
amples 1 to 3.                            the solid constituents prior to
the final step. 6. A method of making the depolariser    14. A  depolariser
mass substantially as mass claimed in any one of Claims 1 to 4,
hereinbefore described with reference to Ex- comprising the steps of
impregnating the   ample 1, Example 2, or Example 3.        90 40  solid
constituents with a solution of the hydro-  15. A method of making a
depolariser mass phobic agent dissolved in a solvent, evaporat-
substantially as hereinbefore described with ing the solvent, and mixing
the impregnated  reference to Example 1, Example 2, or Ex- solid
constituents with the electrolyte.  ample 3. 7. A method of making the
depolariser   16. A primary cell including a depolariser 95 45  mass
claimed in any one of Claims 1 to 4,  mass according to any one of Claims 1
to 5 comprising the steps of impregnating one of  and 14. the solid
constituents with a solution of the    EDWARD  EVANS & CO., hydrophobic
agent dissolved in a solvent,           54-63 Chancery Lane, evaporating
the solvent, and mixing the im-          London WC2A 1SD, 50  pregnated
solid constituent with the remaining      Agents for the Applicants.
Printed for Her Majesty's Stationery Office by the Courier Press,
Leamington Spa, 1976. Published by the Patent Office, 26 Southampton
Buildings, London, WC2A, 1AY, from which copies may be obtained.    


