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CuO/TiO2/Polyindole (CTPIN) electrocatalyst for solar hydrogen gener-
ation in a membraneless electrolyzer
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Electrocatalysts that are efficient are required to promote the hydrogen evolution process (HER). Existing electrocatalysts 
are restricted by slow HER kinetics, increased over potential resulting in higher energy requirement, instability over time, 
and impurity tolerance. In the authors' prior research, these limitations resulted in a lower solar-to-hydrogen conversion 
efficiency of 2.46% utilising MoS2 electrocatalyst. Because of their high surface area, outstanding catalytic activity, and dura-
bility in acidic and alkaline conditions, mixed metal oxide/conducting polymer nanocomposites have showed considerable 
promise for application in hydrogen evolution reaction (HER) reactors. A appropriate electrocatalyst must have a low over-
potential for hydrogen evolution, a high tolerance to contaminants, and long-term durability to be more efficient than typical 
electrocatalysts. With this background in mind, the current study focuses on the use of a CuO/TiO2/Polyindole (CTPIN) 
nanocomposite synthesised in two steps using microemulsion and oxidative polymerization processes. Various physico-
chemical approaches were used to characterise the final substance. HRTEM investigation clearly shows the development of 
CTPIN nanocatalysts with ultrasmall particle sizes ranging from 10 to 30 nm. The nickel strip coated with CTPIN nanoparti-
cles served as the cathode for solar hydrogen generation via membraneless electrochemical water splitting. Membraneless 
electrolyzers, which enable efficient electrochemical hydrogen production, are a potential and cost-effective alternative to 
standard electrolyzers. Under typical operating circumstances and at a radiation intensity of 320 W/m2, the CTPIN nano-
composite displayed a solar-to-hydrogen production efficiency of 3.43%, which is higher than prior values reported using 
MoS2.The CTPIN electrocatalyst shows great promise for electrocatalytic solar hydrogen production. The CTPIN electrocat-
alyst may enable the production of hydrogen from a clean and sustainable energy source.
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