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ABSTRACT MOTIVATION

While reversible energy storage technology has improved over the past few decades, the need for Although traditional rechargeable lithium-ion batteries have advanced to modest efficiencies, the exploration of HEO
batteries that can store greater amounts of energy and last longer has grown as well. This anodes could lead to further developments in rechargeable battery technology. In particular, understanding the
research focuses on high entropy oxides (HEO) as a promising battery material. This experiment detailed role of each element making up the HEO anode and its contribution to the cycling stability and eventual
involved the creation of an anode half-cell composed of Al,O,, Fe,O,, Cr,O,, Mn,O,, and NiO. Five failure can provide insight into designing improved battery electrodes. The results of such research may be used to
anodes were made by mixing, ball milling, and annealing these powders to create evaluate the potential of HEO anodes in developing superior non-lithium batteries. Electric vehicles, for example, can
(Aly ,Fe, ,Cry ,Mn, ,Nij ,),0,. Based on the thesis work of Christina Rost, the team was confident surely benefit from the next generation of batteries that could withstand thousands of charging cycles and that can
that the anodes material took on the desired spinel structure. After forming the HEO slurry, a thin store a greater amount of energy when compared to that of current batteries. In addition, this experiment offered a
layer of the compound a was ‘painted’ onto aluminum foil and then hand-punch it into coin wide range of learning opportunities for the students involved as they played an active role in the research, design,
cell-sized anodes. An automatic cycler was used to charge and discharge the half-cells through a and testing of battery cells. ~

Figure 2. Left image depicts students
performing stoichiometry calculations to
determine the amount of each compound
needed for formation of the desired HEO
electrode. Center image shows students
- ,\ making a pellet of the desired compound
g - ¥ " » prior to the annealing process. The right

= . B | “ picture illustrates the x-ray diffraction
analysis used to determine whether or
not the desired structure was created

specified number of cycles. The anodes were then removed from the batteries and EXAFS data
were collected. It was determined that this HEO is indeed a candidate for battery anode material.

Figure 1. Image on
the left shows GBS
student weighing
the compound
amounts needed
for the mixture.
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Figure 3. Optical hutch (beamline) setup. Figure 5. Photo of the samples in the beamline for testing.
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