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Abstract 

 

Plasmon-enhanced photocatalysis holds important promise for chemical processes and outcomes. We 

present here the self-assemblies of silver nanoparticles (AgNP)/layered double hydroxides (LDHs 

MeAlLDHs with Me
2+

=Zn
2+

;Mg
2+

) and their derived AgNP/MMOs (type AgNP/MgAl2O4; 

AgNP/ZnO/ZnAl2O4) as novel plasmonic photocatalysts exhibiting activity for phenol 

photodegradation from aqueous solution by solar-light. The fabrication procedure of AgNP/LDHs 

assemblies is simple and cost effective and is based on the in-situ synthesis of AgNP on the LDHs 

matrices during the reconstruction of MgAlLDH and ZnAlLDH in the aqueous solution of Ag2SO4. 

The tested catalysts were thoroughly investigated by XRD, XPS, TEM and UV-Vis techniques to 

obtain information on their crystalline structure (XRD), surface properties (XPS), morphological 

features (HRTEM) and optical properties (UV-Vis). The results show that the solar photocatalytic 

response of the catalysts is ascribed to the plasmonic response of AgNP though the catalytic 

efficiency is strongly influenced by the composition of the MeAlLDHs. The best photocatalytic 

performance was obtained on AgNP/ZnAlLDH750 catalyst that degraded 100% of phenol after 80 

min of irradiation with solar light. These results reveal the high potential to tailor AgNP/LDHs and 

AgNP/MMOs as efficient photo-functional plasmonic hybrids for waste-water cleaning. 
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