
Electrochemical generator having an aprotic solvent including a derivative
of divalent lead oxide as cathode material. The present invention relates
to high specific energy electrochemical generators having lithium as
negative active material and including an electrolyte whose solvent is an
aprotic compound. The invention relates more specifically to the positive
active material of such generators. French patent N[err] 76 10 552
(published under N[err] 2 308 209) describes a lithium cell in which the
positive active material is constituted by an oxide of bismuth Bi203. This
active material has been abandoned because of its cost. Further, French
patent N 74 34 867 (published under N[err] 2 288 401) and its certificate
of addition N[err] 75 20 497 (published under N[err] 2 316 756) describe
lithium cells having a positive active material constituted, inter alia, by
the lead oxide having the formula Pb304, or red lead. The Applicant has
observed that some compounds which are analogous to red lead in that they
result from the combination of an oxide having the character of an acid
anhydride with the lead oxide PbO which is basic in character, give results
which are at least equal to those of red lead when used as positive active
materials in lithium generators. The invention thus provides an
electrochemical generator having lithium as the negative active material,
the electrolyte being a solution with an aprotic solvent, and the positive
active material being a derivative of divalent lead oxide PbO, caracterized
by the fact that said derivative is a combination of said lead oxide with a
bismuth oxide Bi203. The bismuthate of lead having the formula Pb2Bi2O5
has, amongst others, given excellent results. This positive active material
further possesses the following physical advantages over red lead: - its
powder molds perfectly to form agglomerated electrodes, making it
unnecessary to add a binder as is required with red lead; 



- it is much less soluble in propylene carbonate and other    2 solvents,
which makes it possible to use this electrolyte solvent for cells which are
to be stored for a long time. Electrolytes suitable for use in cells in
accordance with the invention are solutions in which the solvent may be an
ether or an ester or a mixture of ethers and esters. Usable ethers include
dioxolane, tetrahydrofuran, dimethoxyethane or their mixtures, and usable
esters include dimethylsulphite, propylene carbonate, ethylene, carbonate,
etc... The solute is preferably a lithium salt, such as the perchlorate,
the tetrafluoborate, the fluoromethylsulphonate, or the hexafluoroarsenate.
The invention will be better understood with the aid of the following
examples, illustrated by the accompanying drawing in which Figure 1 is a
section through a cell structure usable with the present invention, and
Figure 2 shows the discharge of two cells: a prior art cell; and a cell in
accordance with the invention. Button type cells such as that shown in
Figure 1 were prepared having an outside diameter of 11.6 mm, and an
overall height of 5.4 mm. The casing comprises two cups 1 and 7 made of
nickel steel or stainless steel and separated by a ring 8 of plastics
material or of elastomer which serves to seal and to insulate the cups
electrically from each other. The negative cup 7 contains lithium which is
in the form of a layer 5 deposited on a collector 6 itself constituted by a
screen of nickel steel or of stainless steel which is bonded to the cup.
The positive cup 1 contains powdered active material 2 to which an electron
conductor and optionally a binder has been added. This active mass is
compressed into the cup 1 which may include, as shown, 



a metal ring 9 (of nickel steel or of stainless steel) which serves to hold
the active material in place and to strengthen the support of the sealing
ring 8 over which the cup 1 is crimped. The positive and negative active
materials are separated by a paper barrier 3 and by layers of cellulose
felt 4 saturated with electrolyte.    3 First example made according to the
prior art: A first series of cells was constructed on the model set out
above. The positive active mass was made of powdered red lead to which
powdered lead and polytetrafluorethylene were added with the respective
proportions by weight being 73%, 23% and 4%. This mixed mass was compressed
under a pressure of 1.5 tonnes/cm2 in the positive cup, with the amount
inserted giving the cathode mass a thickness of 1.35 mm. The theoretical
capacity was 148 mAh. The electrolyte was constituted by a 2M solution of
lithium perchlorate in dioxolane. These cells represent the prior art
cells. These cells were discharged through a resistance of 5,000 ohms.
Curve A in Figure 2 is the discharge curve of these cells with the voltage
V being plotted along the Y-axis and discharge time T in hours being
plotted along the X-axis. If 1.2 volts is taken as the stop voltage, the
discharge time is about 550 hours, which corresponds to an effective
capacity of 145 mAh. It must, however, be observed that for voltages from
1.3 to 1.2, it is very probable that the polytetrafluorethylene
participates in the discharge, and that as a consequence the output is
attributable to the mixture of red lead and polytetrafluorethylene. Second
example made in accordance with the invention. 



A second series of similar cells was made, but using a positive active
material in accordance with the invention. This positive active material
was made of lead bismuthate Pb2Bi2O5. Powdered lead was added as a
conductor of electrons, but adding a binder is made pointless by the
compressibility qualities of the bismuthate powder. The mass is thus more
conductive than the mixture of read lead and polytetrafluorethylene, and
the quantity of powdered lead may be reduced to 10%. The mass is thus 90%
by weight bismuthate and 10% metallic lead. The compression was performed
at 1 tonne/cm2 to obtain a thickness of 1.35 mm. The theoretical capacity
of the mass thus obtained is 198 mAh. Curve B in Figure 2 shows the
discharge of these cells    4 through a resistance of 5,000 ohms. As can be
seen, although their outside dimensions were identical to the outside
dimensions of the first example, the cells of this series using a positive
active material in accordance with the invention discharge at a higher
voltage (1.45 volts on average, rather than 1.37 for the first series).
Their discharge lasts for 600 hours, which corresponds to a capacity of 175
mAh. Naturally the invention is not limited in any way to the embodiments
described and drawn, which were given purely by way of example.
Translator's note: there follow three sets of claims in the original
document, the first set is in French, the second in German, and the third
in English. The English claims are not reproduced here.    


