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The Measurement of Self-Discharge of Miniature Cells by Calorimetry

Hironosuke Ikeda*?, Nobuhiro Furukawa*3, Hiroshi Inokuchi*
and Kazuro Moriwaki*3

Estimated values of self-discharge rates of various miniature cells obtained by calorimetry
were compared with actual values. The estimated self-discharge value of a Nickel-Cadmium
battery was nearly equal to the actual value. The estimated self-discharge values of primary
cells (ie. silver oxide, mercuric oxide, alkaline manganese dioxide and lithium cells) were a
little smaller than the actual values, but the temperature dependence of the former was equal
to that of the latter. The application of calorimetry to cells is considered to be useful to
estimate self-discharge rates of various cell systems and newly developed cell systems as well
as to design a cell construction by self-discharge or to control a cell production by self-

discharge.
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Fig. 1 Comparison of energy density of various
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Table 1 Relationship between actual data and calorimetric data of
Ni—Cd cells.

Charge~-discharge condition 40C 20C
Initial capacity (mAh) | 533~554 | 625~638
Capacity after 17 days (mAh) | 463~504 | 542~554
Self discharge capacity for 17 days (mAh) 50~ 7.0 83~ 84
Self discharge rate for 17 days (%> 90~131 | 132~133
Heat-release (mWh) | 91~102 95~102
Estimated self discharge capacity for 17 days (mAh) 6.5~ 74 68~ 73 |
Estimated self discharge rate for 17 days (%) 11.8~138 | 109~115
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