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A composite assembly (from two to four-phase material) 
of (CoPi/)BiVO4/CdS(/MoS2) in the form of Janus 

nanoparticles was synthesised by a novel sequential layering 
deposition technique with high versatility. The structure aimed 
at combining the benefits of different materials synergies to 
enhance their photocatalytic activity towards visible-light water-
splitting from the pure, neutral pH suspension without sacrificial 
reagents. A thin film of BiVO4 nanoparticles (optionally pre-
functionalised with 1 wt% of photodeposited surface co-catalyst 
CoPi) was first deposited on an Al substrate via electrophoretic 
drift in iodine-acetone media, followed by a second thin layer 
of drop-casted CdS sol with surface stabilising additives. The 
CdS sol was then reacted in-situ to form an intimate junction 
with the BiVO4 seed layer, subsequently recovered as a 
composite powder by rubbing, and further annealed under inert 
atmosphere to tune its crystallites phase and size for improved 
photocatalytic activity. An additional photodeposition of 1 wt% 
MoS2 as surface co-catalyst was also tested, achieving the 
four-phase composite powder. The products were studied by 
traditional characterisation techniques: SEM, EDX, XRD, DRS, 
and BET; and the photocatalytic activity assessed by online 
gas chromatography. The apparent quantum yields of each 
material combination were compared, which gave experimental 
proof of the validity of the system and of its novel layer-to-
powder synthesis concept for high versatility Janus particles 
preparation.

Figure 1: Photo catalytic water-splitting method.
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