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Rechargeable lithium-ion batteries are being studied as part of the U.S. Department of Energy’s FreedomCar and Vehicle Technologies program, which supports the development of energy-storage technologies for a wide range of vehicle applications, including hybrid-electric vehicles (HEVs), battery electric vehicles (EVs), and fuel cell vehicles (FCVs). Current research on lithium-ion batteries is directed at reducing cost, improving performance at low temperatures, improving thermal abuse characteristics, and achieving a 15-year calendar life. Cells ranging in capacity from 1 mAh to 1Ah and containing a variety of electrodes and electrolytes are being built and evaluated at Argonne National Laboratory (ANL) to determine suitable material combinations that will meet and exceed these challenging goals.  
For application in HEVs, lithium-ion cells must deliver and accept current pulses at relatively high rates at temperatures that range from -30 to +52°C.  Furthermore, the cells must maintain an acceptable power-delivery capability after aging/cycling under various conditions. The pulse power capability of a lithium-ion cell is limited by its impedance, which is determined by the cell’s chemistry and construction.  A typical lithium-ion cell includes the following components: (a) a lithium-intercalating positive electrode containing a layered-oxide (such as LiNi0.8Co0.15Al0.05O2), (b) a lithium-intercalating negative electrode containing a graphitic carbon, (c) a separator that provides electronic isolation between the electrodes, while allowing lithium-ion conduction, and (d) a liquid electrolyte that provides a medium for transport of lithium ions between, and through, the electrodes. Our cells also include a reference electrode, based on a lithium-tin alloy, which allows us to determine the impedance of individual electrodes.
In this presentation we will highlight the effect of electrolyte chemistry on impedance (and therefore, power characteristics) of lithium-ion cells. Data from cells containing LiPF6-, LiBF4-, LiF2BC2O4-, and LiB(C2O4)2- based electrolytes will be presented. The effect of test temperature on cell performance will also be discussed.  

