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Under the banner “From Sonophotocatalysis 
to Piezo‑Photoredox”, Prof. Colmenares’s team 
designed multi‑dimensional composites of 
carbon supports, plasmonic nanoparticles 
and piezoelectric oxides. They used simple 
synthesis routes to embed single Cu atoms 
in graphitic carbon nitride, narrowing its 
band gap and enabling almost quantitative 
oxidation of benzyl alcohol to benzaldehyde 
while co‑producing hydrogen peroxide. 

Defect engineering via mixed precursors 
increased mesoporosity (26→134 m² g-¹) and 
improved charge separation, boosting H2O2 

generation. A sonophotocatalytic CuBi2O4/TiO2 
heterostructure in continuous flow achieved 
high selective oxidation of lignin‑derived 
coniferyl alcohol. These advances herald new 
piezo‑photoredox pathways for sustainable 
organic synthesis and solar hydrogen.  


