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In recent years X-ray tomography has been successfully 
used to study Lithium and Alkaline batteries [1-5]. In this 
paper, we demonstrate the high value of 3D imaging with 
X-rays for investigation of an energy storage device. 
A commercial available Lithium-Ion-Capacitor (Li-Cap) 
consisting of an anode similar to an anode used in 
ordinary Lithium-Ion-batteries is cycled to 80 % of the 
initial capacity.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 shows the decrease of the discharge time during the 
cycling. At the state of 10000 cycles there is a significant 
increase in discharge time of about 5 % to 60 seconds 
after a non-cycling period of almost two days. This 
relaxations effect can repeated at 15000 cycles with an  
extended non-cycling period of 4.5 days. And again, at  
20000 cycles the same effect occurs. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 shows the tomographic inspections of the bottom 
area of the Li-Cap as binary slices.  The pristine Li-Cap 
has an equal distribution of electrolyte (shown in white) 
and gas (shown in black). At 10000 cycles there is an 
increase of the electrolyte area (about 66 %) and after a 
non-cycling period at 15000 cycles this area decreases to 
about 61 %.  At 20000 cycles after an extended non-
cycling period this value decreases to about 59 %. 
 
 
The Li-Cap was investigated by X-ray tomography in 
certain steps. This research work is focused on the 
different relaxation effects of the Li-Cap after different 
periods of non-cycling. We have found a direct 
correlation between the distribution of the electrolyte and 
the electrical properties. 
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