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ZnMn<sub>2</sub>O<sub>4</sub>-Based Anode
Materials for Advanced Li-ion Batteries: A Study on
the Impact of Co, Ni, and Cu partially substitution on

Electrochemical Performance.

A series of ZnMn<sub>2</sub>O<sub>4</sub> samples partially dopedwith 1.0 wt% Co, Ni, and Cuwere syn-
thesized via combustion method and evaluated for improved electrochemical performance. The synthesized
powders were thoroughly characterized using XRD, FE-SEM, FTIR, and electrochemical techniques (GCD, CV,
and EIS) to evaluate their performance as anode materials for supercapacitor batteries. The XRD results re-
vealed that the incorporation of Co, Ni, andCumetals did not alter the crystal structure of ZnMn<sub>2</sub>O<sub>4</sub>.
However, the FE-SEM data showed that the addition of these metals modified the particle shapes and sizes.
The optimum particle size of the doped ZnMn<sub>2</sub>O<sub>4</sub> was found to be in the range of
36.33 - 41.29 nm. Notably, the Co-doped ZnMn<sub>2</sub>O<sub>4</sub> exhibited superior performance
in battery cycling tests (GCD), demonstrating exceptional discharge capacity, cycling stability, and rate ca-
pability compared to other manganites with 686.88 Fg<sup>-1</sup> specific capacitance. Furthermore, the
Co-doped ZnMn<sub>2</sub>O<sub>4</sub> showed great performance in (CV) at low scan rate of 5 mVs
<sup>-1</sup> with 48.85 Fg<sup>-1</sup> specific capacitance it also displayed a pseudo-capacitance behiv-
iour. EIS demonstrated a great perfomenace for Cu-doped ZnMn<sub>2</sub>O<sub>4</sub> having lowest
resistance due to smallest-sermicircle. Furthermore due to it having a steeper vertical line, which suggests that
it is good for supercapacitor applications. The excellent high-rate capability of the as-synthesized Co-doped
nanocomposite indicates its promising potential as an anode material for high-power lithium-ion batteries.
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