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Making laboratory hydrogen photoelectrocatalysis concepts commercially feasible has long been dreamed of; 
however, the realisation of this concept has been hindered by inefficiency and practical difficulties. The subject 
of this study was photocathode, which drives the reduction of protons to hydrogen. 
 
Silicon nanowires function as semiconductors where the energy of incident photons separate charges. This 
work uses a facile method of growing silicon nanowires from nanoparticle seeds (Figure 1). A selection of 
quantum dots based on Cu, In, Zn, Ag, and Sn were used as a novel and inexpensive alternative instead of gold 
nanoparticles, which have been proven to work effectively before1. MoSx photocatalyst catalyst was 
electrodeposited on silicon nanowires to assist hydrogen evolution2. The performance of photocathodes was 
assessed based on generated photocurrent at different potentials in simulated sunlight conditions. 
 

 
Figure 1: The process of creating a photocathode sample. 

 
The photocurrent of the photocathodes based on silicon nanowires grown from inexpensive seeds is 
comparable to that of the photocathodes based on gold nanoparticles (Figure 2). The work provided novel 
insight into the synthesis of silicon nanowires from alternative nanoparticles and their diverse characteristics 
compared nanowires grown from gold nanoparticles. 
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Figure 2: Dependence of the photocurrents of photocathode sample synthesised 
using gold nanoparticles and quantum dots on nanoparticle concentrations. 


