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Background Compression Study of MnO, Cathodes
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Compression is an important variable often overlooked in research on
rechargeable alkaline batteries. We accomplished an analysis of the
effect of compression on the alkaline MnO, cathode. Two sets of
additives were considered: MnO,+Bi,0,; and MnO,+Bi,0;+Cu. Including
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Volumetric Energy Density (Wh/L) ~— Compression and Electrolyte Study of CuO —
Alkaline electrolyte systems enable cathodes that can reversibly cycle
2 electrons in depth. The plot above shows analysis of the alkaline Zn- (e) ‘arvingcellcompression . Varying electrolytevolume oy L\ allows <

0.5

controlled compression
and electrolyte volume
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MnO2 system using materials cost ($/kWh) on the y-axis and energy
density (Wh/L) on the x-axis.! In general, energy density will be highly
limited by the cathode capacity. The red circle shows a design target
for grid batteries with cost <60 $/kWh and energy density >200 Wh/L.
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» Lead-acid, LFP Li-ion,and LCO = Assuming 100% DOD of the ® tedmcmrsn o fidn ey o ©_ Raman Spectroscopy
Li-ion are mature technologies. MnO,, there are two important S ?Eilfrg;nchzvrvacterization
Calculations for these were variables: wt% loading of MnO, in
based on available battery the cathode and cycled DOD of _ _
specifications. the 7Zn anode. These are We have begun a corresponding study of the effect of compression (e)

. There is generally a trade-off systematically varied in the model and electrolyte volume (f) on Zn-CuO cells developed at SNL. In parallel
between cycle life and cycled above. we are augmenting our previous findings on the CuO cycling mechanism
depth of discharge (DOD). * At 10% DOD of Zn, the battery is with operando Raman spectroscopy experiments.® These have required
Cycling to a higher DOD results a low-cost competitor to lead- development of a windowed battery cell with controlled compression for
in lower cost and higher energy acid. spectroscopic characterization of alkaline systems (g).
density, but also lowers the .« At 30% DOD of Zn, the battery « Applying compression to the cell housing during cycling decreases CuO
expected cycle life. can potentially have high energy electrode capacity and discharge voltage

* Reports of lower-cost Li-ion density, competitive with LFP Li- » Increasing the amount of excess electrolyte improves capacity retention of
cells originating from China are lon. the CuO electrode
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