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Abstract

Photoelectrochemical (PEC) water splitting for
hydrogen evolution is a highly efficient and eco-friendly
technology in solar energy conversion that needs to develop
photoconversion efficiency. Photoactive materials as the
basic component for PEC systems have been extensively
studied due to their distinct structure features. Among them,
one-dimension (1D) oriented cadmium sulfide (CdS) and
bismuth vanadate (BiVO4) nanoarray has attracted
considerable attention and is regarded as a promising
candidate for PEC hydrogen production due to its suitable
narrow bandgap around 2.4 eV, excellent electrical/optical
properties, larger aspect ratio and confined charge transfer
path for lower carrier loss. Here, the rational design of CdS
or BiVOs nanojunctions, like Plasmon-enhanced, Z-
scheme, and p-n scheme heterostructure, was employed to
enhance their solar light utilization and superior
photoconversion efficiency. Specifically, a series of novels
and highly-efficiently CdS-based composite photoanodes
based (i) Au NPs on carbon-wrapped oriented CdS
nanoarray; (ii) Novel Z-scheme core-shell CdS/SnO, with
Au NPs and (iii) 1D CdS nanorod/MoS; heterostructure
(Figure 1); (iv) Nanopyramid-shaped E-BiVO,; modified
MoS:; as a heterojunction will be discussed.

Figure 1. An innovative pure Z-scheme heterostructure,
composed of one-dimensional (1D) oriented CdS nanorods
modified with SnO,-wrapped Au nanoparticles (NPs), is well
fabricated as the photoanode for highly efficient PEC
hydrogen evolution
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