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Abstract

Cuprous oxide (Cuz0), as a typical p-type semiconductor material, shows great potential in the field
of photocatalytic water splitting for hydrogen production. However, its severe photogenerated car-
rier recombination and susceptibility to photo-corrosion limit its actual photoelectric conversion
efficiency. In this study, porous Cuz0 nanospheres and double-layer hollow Cuz0 nanospheres with
regular morphologies were successfully prepared using liquid-phase reduction and solvothermal
methods, respectively. The final collected products were all high-purity powder samples. Compar-
ative studies revealed that the double-layer hollow structure can induce band narrowing (Eg = 2.02
eV), and the “light confinement effect” generated by the internal cavity significantly enhances the
probability of photon capture through multiple reflections. Electrochemical tests show that this
structure has smaller charge transfer resistance and stronger transient photocurrent response,
which is attributed to its thin shell shortening the carrier transport path. However, due to the higher
defect density exacerbating carrier recombination, its IPCE performance is inferior to that of porous
nanospheres. This study reveals the synergistic impact of morphology regulation on Cuz0 light ab-
sorption and carrier dynamics behavior.
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Figure 1. XRD (a) and Raman (b) spectrum of porous nanospheres and double-layer hollow spheres
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Figure 2. SEM images of porous nanospheres (a), (b) and double-layer hollow spheres (c), (d)
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Figure 3. The PL spectra of the two morphologies of Cu20
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Figure 4. The UV-Vis spectra (left) and TaucPlot curves (right) of the two morphologies of Cu20
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Figure 5. The I-t curves (a) and EIS impedance spectra (b) of porous nanospheres and double-layer hollow spheres
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Figure 6. The IPCE curves of porous nanospheres and double-layer hollow spheres
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