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Abstract
As a disordered solid solution system composed of a variety of metal elements, high-entropy oxides
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have high catalytic activity due to the remarkable lattice distortion effect and the synergistic effect
of multiple components, and have broad application prospects in electrochemical catalysis and pho-
todegradation. However, the structure and defect distribution of high entropy materials have an
important influence on the catalytic reaction behavior of their surfaces. In this paper, the five-element
high-entropy oxide of CuFeTiHfZr was constructed by ultrasonic-assisted coprecipitation method,
and the morphology and structure of the material were controlled by adjusting the concentration
of precursors, and the high-entropy oxide with platelet-like, flower-like and nano-particle structures
was successfully prepared. Taking methylene blue as a model pollutant, the sample with flower-like
morphology showed the best degradation performance, and the degradation efficiency reached
about 90% within 4 h. This study provides a new idea for the structural regulation and performance
optimization of multicomponent oxides, and also provides an important reference for the practical
application of organic dye degradation technology.
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Figure 1. Schematic illustration of ultrasound-assisted synthesis of amorphous CuFeTiHfZrO
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Figure 2. TEM morphologies of CuFeTiHfZrO with different precursor concentrations
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Figure 3. XRD patterns of CuFeTiHfZrO at different precursor concentrations
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Figure 4. EDS elemental mapping of CuFeTiHfZrO at different precursor concentrations: (a) CuFeTiHfZrO-1; (b) CuFeTiH{ZrO-
2; (c) CuFeTiH{ZrO-3
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Figure 5. UV-Vis absorption spectra and relative concentration changes of methylene blue degraded by CuFeTiHfZrO with
different morphologies: (a) CuFeTiHfZrO-1; (b) CuFeTiHfZrO-2; (c) CuFeTiHfZrO-3; (d) Curves of relative concentration
(C/Co) versus reaction time for three samples; (e) Linear fitting curves of the pseudo-first-order kinetic model
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Figure 6. UV-Vis absorption spectra and relative concentration changes of methylene blue catalytically degraded by CuFeTi-
HfZrO with different catalyst dosages: (a) CuFeTiHfZrO-1; (b) CuFeTiHfZrO-2; (c) CuFeTiHfZrO-3; (d) Curves of relative con-
centration (C/Co) versus catalyst dosage for three samples; (¢) Linear fitting curves of the pseudo-first-order kinetic model
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