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In recent years, considerable research effort has been devoted to the realization of efficient, 
economical and green strategies for water treatment processes; and among them, heterogeneous 
photocatalytic oxidation is of the most promising [1]. The coupling of the semiconductor with metallic 
NPs, or their doping with transition or noble metals have been used to efficiently utilize the solar 
energy [2-3]. Here, we report an innovative polymeric fibrous membrane for the heterogeneous 
photocatalytic degradation of organic pollutants in water.  
The fabrication of hybrid mats (CA/CeNPs/Pt) involves two steps, the supersonic cluster beam 
deposition of Pt nanoclusters (PtNCs) directly on the surface of electrospun cellulose acetate (CA) mats 
pre-loaded with cerium salt, which is subsequently transformed into ceria nanoparticles (CeNPs) with 
a size of 2-3 nm, after the thermal treatment of the mats. The presence of PtNCs enhances the oxygen 
vacancies on the surface of the formed nanoceria and reduces their band gap energy; proving that this 
combination is an effective hybrid structure for photocatalytic applications. A significant improvement 
of the photocatalytic performance of the 
nanocomposite for the degradation of 
methylene blue (MB) under visible light 
irradiation is observed, with 70% of efficiency. 
This can be attributed to the adsorption of MB 
on the surface of the mats, and the synergic 
effect of PtNCs and CeNPs. The latter leads to 
the reactive oxygen species especially formed 
by the hydroxyl radicals and holes upon visible 
light irradiation.  
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Figure 1. Top view FE-SEM image of (a) CA/CeNPs/Pt5. 
Annular-Dark-field STEM images and the corresponding 
STEM-EDS mapping of the (b-d) CeNPs/Pt1 and (e-g) 
CeNPs/Pt5 (red indicates the Ce and green the Pt 
element). 


