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The results of the recent study / 1/ show that growth of the
lithium battery polarization at the beginning of a small
current discharge ( for one second after start of a discharge)
coincides relatively well with polarization decrease at the
beginning of battery recovery for the same small partial time
of discharge and recovery. However, the lithium battery
inner medium undergoes changes during a discharge, even a
very small one/ 2 /. Alterations of the battery inner medium
lead to the battery remain polarization that decreases very
sowly after discharge stopping and makes discharge process
esentially irreversible. Taking thisinto account, it would be
interesting to check the mentioned above coincidence for a
continuostimeinterval. For these godls, it isvery convenient
to research behavior of the quantity (Hgis—Hrec) / Hais »
the index of irreversibility of processs in a battery, where
Hgis and H are changes of the battery polarization after
some small time of battery discharge and recovery.

The experimental data reported here have been obtained
by the intensive research method /3 /. The VARTA CR
2032, CR 2016 GP, ENERGIZER CR 2025 BR 2020, and
BR 2325 lithium batterieswere used at the study.

Some of the results of the research are presented in Fig. 1-
4. Fig. 1-4 gve us dependencies of the irreversibility index
Ki = (Hgis —Hrec) / Hgis oOn time of a discharge from the
beginning of the discharge for some of the studied lithium
batteries. Hgs and H,. in theindex were @lculated for
the same partial time from the beginning of correspondingly
the discharge and recovery after the discharge.

Aswe @n seein the diagrams, theirr eversibility index has
the dear trend to zero a small timesfor non-first discharges
that follow after several first discharges in the beginning of
the series ( Fig. 2, 4 ); for these non-first discharges, it
depends mainly on the dischar ge time and almost doesn't on
the current. However, for several first discharges ( Fig. 1,
3 ), the situation is not so clear. The irreversibility index
doesn't show expressve trend to zero a small times.
Further, for the first discharges, the irr eversibility index has
often the negative sign at small discharge times.

One of the posdble explanations of the mentioned above
results is that the beginning of the first discharges is
conneded with "the break" of the lithium eledrode
passivity. Battery inner medium alterations lead both to
direct changes of the dedrode potentials and to changes of
ratio of discharge-recovery processrates. The negative sign
of the irreversibility index in the first discharges at small
discharge times is probably conneded with changes of this
ratio. The constant growth of theirreversibility index in the
non-first discharges can be probably ascribed mainly to
piling of eledrode potential changes.

We don't seesigns of "the break” of the lithium eledrode
passivity during the non-first discharges. Possbly, by the
time of the non-first discharges, the battery inner medium
isn't restored from the changes caused by processes in the
first discharges. Nevertheless, it is interesting to continue
research on this question with measurements at smaller
discharge and recovery times. Such research could also
elucidateif "the break” of thelithium electrode passvity isa
many-staged process with a reversible stage and if it is
possible to get reproducible information about quick
discharge proceses from measurements in the first
discharges at small discharge times. However, for this godl,
it would be more useful to research the irreversibility index
in conditions when the influence " strength" is conneded
with the influence time, and duration of discharges increases
(starting from the small one) for every following dischargein
a series of dischargeswith the same current.
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Fig. 1 -2 Theirreversibility index of processesin a lithium
battery ENERGIZER CR 2025versus the dischar ge time for
discharges through 200kQ and 100kQ (the upper diagram)
and S0k, 40kQ and 20kQ (the lower diagram).
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Fig. 3—4 Theirreversibility index of processesin a lithium
battery CR 2016 GP versus the discharge time for
discharges through 800kQ and 600k (the upper diagram)
and 40k, 300kQ and 100k (the lower diagram).



