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The increasing demand for the clean and renewable energy 

makes the development of high capacity energy storage 

systems inevitable [1]. Lithium-ion batteries (LIBs) have 

become the main power source for the portable electronic 

devices, since the day they were discovered. In the short 

term, they are also the most promising systems for the 

applications require high capacities (such as electric 

vehicles). Therefore, the tremendous efforts have been 

devoted to the development of new electrode materials with 

high capacity as well as superior cycling and rate 

performance for LIBs [1, 2]. 

High entropy oxides (HEOs) are the new class of materials 

attracted great attention in the recent years due to their 

superior lithium storage properties and electrochemical 

performances [3, 4]. Sarkar et al. reported the first rock-salt 

structured (Co0.2Cu0.2Mg0.2Ni0.2Zn0.2)O HEO anode, which 

has reversible capacity of 590 mA h g-1 after 500 cycles at 

200 mA g-1 [4]. Chen et al. synthesized a spinel structured 

(Mg0.2Ti0.2Zn0.2Cu0.2Fe0.2)3O4, which retains a discharge 

capacity of 504 mA h g-1 after 300 cycles at 200 mA g-1 [5]. 

Owing to the entropy-driven stability, HEOs show better 

cycling and rate performance with respect to their 

corresponding single transition metal oxides [4, 5]. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Discharge−charge curves of (a) HEOCr5, (b) 

HEOFe5, (c) HEOAl5 anodes for selected cycles. 

 

In this work (MgCoNiMnLiX)O  (X=Cr, Fe, Al) high entropy 

oxides were synthesized using conventional solid state 

method and their electrochemical properties were examined 

in the lithium-ion coin cell as the anode material. The charge-

discharge tests were performed galvanostatically in a 

potential range change between 0.01 V and 3.00 V (vs. 

Li+/Li) at 100 mA g-1 current density. Electrochemical 

impedance spectroscopy (EIS) measurements were performed 

in the frequency range from 0.1 to 100000 Hz with an 

amplitude of 5 mV. The HEOs, which have single phase 

rock-salt crystal structure, have been characterized 

structurally by using X-ray diffraction (XRD) and scanning 

electron microscopy (SEM). 

 

The galvanostatically measured discharge (reduction)−charge 

(oxidation) curves of the anodes are given in Figure 1. The 

initial charge capacities of HEOCr5, HEOFe5 and HEOAl5 

are 1046, 1178 and 891 mA h g-1, respectively. The charge 

capacities of the HEOCr5, HEOFe5 and HEOAl5 anodes are 

800, 886 and 702 mA h g-1, respectively at the end of 100th 

cycle. These results indicate that the electrochemical 

performances of HEO based anodes can be improved simply 

by tuning their cation contents. 
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