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Abstract 

The escalating levels of atmospheric CO2, primarily driven by anthropogenic activities, demand 

urgent and sustainable solutions for carbon mitigation. Photocatalytic CO2 reduction using solar 

energy presents a promising approach to both environmental remediation and clean fuel 

production. In this study, we report the synthesis and characterization of a lead-free perovskite-

based heterojunction photocatalyst comprising Cs2AgBiBr6 (CABB) and Cu2O/Cu-Cu2O 

nanostructures. The CABB nanocrystals were synthesized via an anti-solvent method, while Cu2O 

and Cu-Cu2O were prepared using a modified reduction method followed by annealing. By 

forming nanojunctions between CABB and Cu2O or Cu-Cu2O, enhanced charge separation and 

light absorption were achieved, addressing the intrinsic limitations of pristine CABB, such as poor 

charge carrier dynamics. UV–vis diffuse reflectance spectroscopy and Mott-Schottky analysis 

confirmed the improved visible light absorption and favorable band alignment for CO2 

photoreduction. The synthesized composites were evaluated for their photoelectrochemical 

performance using EIS, revealing reduced charge transfer resistance in the heterojunction systems. 

This study highlights the potential of CABB/Cu2O and CABB/Cu-Cu2O nanojunctions as efficient, 

stable, and environmentally benign photocatalysts for sustainable CO2 conversion under solar 

irradiation. 

 


