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   The results of the recent study / 1 / show that growth of the 
li thium battery polar ization at the beginning of a small 
cur rent discharge ( for one second after star t of a discharge ) 
coincides relatively well with polar ization decrease at the 
beginning of battery recovery for the same small par tial time 
of discharge and recovery.  However, the li thium battery 
inner medium undergoes changes dur ing a discharge, even a 
very small one / 2 /. Alterations of the battery inner medium 
lead to the battery remain polar ization that decreases very 
slowly after discharge stopping and makes discharge process 
essentially irreversible. Taking this into account, it would be 
interesting to check the mentioned above coincidence for a 
continuos time interval. For these goals, it is very  convenient  
to  research  behavior  of  the  quantity  (Hdis. – Hrec.) / Hdis. , 
the index of irreversibili ty of processes in a battery,  where  
Hdis.  and Hrec.  are changes of the battery polar ization after 
some small time of battery discharge and recovery.  
   The experimental data repor ted 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 batter ies were used at the study. 
   Some of the results of the research are presented in Fig. 1-
4.  Fig. 1-4 give us dependencies of the ir reversibili ty index 
K i  = (Hdis. – Hrec.) / Hdis.   on  time of a discharge from the 
beginning of the discharge for some of the studied li thium 
batter ies.   Hdis.   and   Hrec.   in   the index were calculated for 
the same par tial time from the beginning of correspondingly 
the discharge and recovery after the discharge.  
   As we can see in the diagrams, the irr eversibili ty index has 
the clear trend to zero at small  times for non-first discharges 
that follow after several first discharges in the beginning of 
the ser ies ( Fig. 2, 4 ); for these non-first discharges, it 
depends mainly on the discharge time and almost doesn't on  
the  curr ent.   However, for several first discharges  ( Fig. 1, 
3 ), the situation is not so clear . The irr eversibili ty index 
doesn't show expressive trend to zero at small times.  
Fur ther, for the first discharges, the irr eversibili ty index has 
often the negative sign at small discharge times.   
   One of the possible explanations of the mentioned above 
results is that the beginning of the first discharges is 
connected with " the break" of the li thium electrode 
passivity. Battery inner medium alterations lead both to 
direct changes of the electrode potentials and to changes of 
ratio of discharge-recovery process rates.  The negative sign 
of the ir reversibili ty index in the first discharges at small 
discharge times is probably connected with changes of this 
ratio.  The constant growth of the ir reversibili ty index in the 
non-first discharges can be probably ascribed mainly to 
pili ng of electrode potential changes.  
   We don't see signs of " the break" of the li thium electrode 
passivity dur ing the non-first discharges. Possibly, 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 
elucidate if " the break" of the li thium electrode passivity is a 
many-staged process with a reversible stage and if it is 
possible to get reproducible information about quick 
discharge processes from measurements in the first 
discharges at small discharge times. However, for this goal, 
it would be more useful to research the ir reversibili ty index 
in conditions when the influence " strength" is connected 
with the influence time, and duration of discharges increases 
(star ting from the small one) for every following discharge in 
a series of discharges with the same cur rent.  
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Fig. 1 – 2  The irreversibili ty index of processes in a li thium 
battery ENERGIZER CR 2025 versus the discharge time for 
discharges through 200k
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Fig. 3 – 4  The irreversibili ty index of processes in a li thium 
battery CR 2016 GP  versus the discharge time for 7 8 9 : ; < = > ? 9 @ ; = A B > ; C D D E F G H I J K K L M N O P Q R S S Q T I U G V T G W X
and 400k
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