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Stability evolution of CeO: nanoparticles in hydrogen peroxide - chelating
agent systems

MEI Chunxia, YANG Yuxin, ZHANG Yiwei, FAN Xianfeng, ZHANG Kai, CHAO Cong

Abstract: Cerium oxide(Ce0,) nanoparticles are widely used in hydrogen peroxide activation and catalytic systems;
however, their stability and surface chemical evolution under complex reaction environments remain insufficiently
understood. In this study, the time—dependent evolution of particle size and zeta potential of CeO,nanoparticles was
systematically investigated under different hydrogen peroxide concentrations, stirring speeds, and in the presence of
chelating agents(ethylene diamine tetraacetic acid and ascorbic acid). Transmission electron microscope(TEM), X—
ray photoelectron spectroscopy(XPS), and electron paramagnetic resonance(EPR) were employed to analyse the
corresponding changes in surface valence states and defect characteristics. The results demonstrate that hydrogen
peroxide — induced surface charge reconstruction plays a dominant role in governing the aggregation behaviour of
CeO,nanoparticles, whereas the synergistic interaction between chelating agents and hydrogen peroxide

significantly enhances colloidal stability without inducing pronounced changes in the bulk crystal structure. This
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study elucidates the stability regulation mechanism of CeO,nanoparticles in hydrogen peroxide—chelating agent

systems and provides insights for their rational application in catalytic and advanced oxidation processes.
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Figure.1

(a) TEM image of the aqueous suspension of CeO, nanoparticles; (b) Hydrated hydrodynamic particle size distribution curves

of CeO, nanoparticles determined by DLS in four systems

(4 samples were collected at approximately 1 h after mixing)
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Figure.2 Variation trends of particle size and zeta potential of CeO, at different hydrogen peroxide concentrations under stirring at

500 rpm
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Figure.3 Variation trends of particle size and zeta potential of CeO, in 0.01 mol/L hydrogen peroxide solution and aqueous solution at

different stirring speeds
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Figure.4 Variation trends of particle size (a, b) and zeta potential (c, d) of CeO, in solutions with different chelating agents (+ H20.)

under stirring at 500 rpm.
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Figure.5 Process characterization of the reaction between CeQ, surface and hydrogen peroxide: (a) XPS data; (b) Schematic
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hydrogen peroxide concentration was 0.01 mol/L with a stirring speed of 500 rpm.
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