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Statement of the Problem: Engineering catalysts with optimal oxygen vacancies is quite significant, as oxygen vacancy sites 
are efficient electron capture centers. However, bismuth oxide with oxygen vacancy, a promising VLD catalyst, was rarely 
reported. Besides, morphology dependent photocatalysis has been intensively focused, as the morphology would directly 
influence the activities by tuning light utilization, electron transfer processes and interfacial reaction. Yolk-shelled materials 
are emerging as promising candidates, owing to their charming physicochemical properties like enhanced light absorption 
ability by multiple reflections of incident light within the interior cavities. However, reports towards oxygen defective BiO2-x 
with various morphologies are limited, inhibiting in-depth studies of defects and morphology dependent activities.  

Methodology & Theoretical Orientation: Facile solvothermal method was used to synthesize oxygen defective BiO2-x with 
yolk-shell structure. Electron paramagnetic resonance and X-ray photoelectron spectral analyses were adopted to verify the 
existence of oxygen vacancy. Photocatalytic activity was evaluated by bacterial inactivation. Scavenger studies were utilized to 
find the key active species in the inactivation process.

Findings: Temperature gradient originating from the heating rate caused the variances between the diffusion rate of the core 
and the formation rate of the shell, resulting in the formation of BiO2-x spheres with different interior structures. Yolk-shell 
BiO2-x can completely inactivate 7 log E. coli within 3 h, superior than core-shell BiO2-x and commercial Bi2O3. 

Conclusion & Significance: The oxygen vacancy with a high affinity for molecular oxygen, and the enhanced light absorption 
ability resulted from multireflection of incident light within the interior voids, contributed to the prominent bacterial 
inactivation performance.  O2- and H2O2 guaranteed the oxidation ability toward bacterial cells. This study would shed light on 
the design and application of efficient oxygen defective photocatalysts with intricate yolk-shell structures.
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