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Influence of Diffusional Lithium Trapping on Polarization Behavior
of Li-Al Anode Materials
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Abstract; The effect of solid state diffusion of Li on the polarization behavior of Li-Al alloy anode was studied, and
Li-Al electrodes with different specific surface areas and Cu@ Li electrodes without the effect of solid state diffusion of Li
were prepared. The polarization behavior of electrodeposited Li-Al alloy with a deposited capacity of 0.51 mAh/cm’® in a
half cell and a full cell were investigated by using galvanostatic charge-discharge measurement, cyclic voltammetry,
electrochemical impedance spectroscopy (EIS) , and galvanostatic intermittent titration technique. The results show that
the solid-state diffusion of Li in Li-Al is the main reason for the polarization of Li-Al electrode in a half cell and a full
cell, and the diffusional lithium trapping will increase the internal resistance of the cell, bringing in enhanced
polarization phenomenon and finally resulting in the low discharge potential of about 1.84 and 1.55 V for Li-Al||S battery.
Surface a-Al layer causes diffusional lithium trapping, and disrupting it can not only increase the Li* concentration in the
electrolyte and promote the precipitation of Li,S, leading to reduced polarization, but also increase discharge voltage of
LiAl||S battery to approach the thermodynamic discharge potential.
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vs. electric potential
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