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Abstract

Lithium-ion batteries (LIBs) have emerged as the primary choice for portable devices and electric vehicles due to their long-life cycle, high energy density, reasonable production cost, and
device design flexibility. This work explores the electrochemical performance of a 10 wt.% MgH,-added titania anode for Li-ion half-cell batteries. We used a distribution function of relaxation
times (DFRT) analysis for quantifying the sources of polarisation losses from the impedance data. We observed a notable increase in both ohmic and polarisation resistance terms for the
TiO,+10 wt.% MgH, (Cell “B”) compared to the standard titania anode (Cell “A”). Moreover, the modified electrode shows a higher lithium diffusion coefficient than pure TiO,, with capacity
retention reaching 300 mA h g at 0.1C. After charge/discharge cycles, the formation of a Li-incorporated crystalline structure is revealed in the case of a neat TiO, anode. Simultaneously,
considerable changes in the crystallinity and microstructure are shown upon lithium insertion for MgH, added titania. Atomic Force Microscopy (AFM) studies suggest that a significant

morphological evolution occurs upon operation.
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Table 1 - Warburg coefficient (¢) and Li+ diffusion coefficient (Dy;+) determined for both cells “A” and “B”.
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