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Abstract 

 

Hydrogen production through alkaline water electrolysis is considered one of the most promising 

approaches for sustainable and clean energy generation, making the development of efficient and cost-

effective bifunctional electrocatalysts a critical research priority. Hydrothermally synthesized g-C3N4-

MS2 (M = Co, Fe, Ni) composites with mass ratios of 2:1, 1:1, and 1:2 were evaluated as bifunctional 

electrocatalysts for alkaline water splitting in 1.0 M KOH using linear sweep voltammetry (LSV) and 

Tafel analysis. The electrocatalytic performance was strongly influenced by both the metal sulfide and 

the composition ratio. For OER, g-C3N4-NiS2 (1:1) delivered the highest current density of 59.34 

mA/cm2, whereas g-C3N4-FeS2 (1:2) achieved 54.63 mA/cm2 with the lowest Tafel slope of 45.41 

mV/dec. For HER, g-C3N4-FeS2 (1:2) exhibited the highest current density of 43.68 mA/cm2, followed 

by g-C3N4-NiS2 (1:1). The improved activity was attributed to synergistic interfacial interactions, 

enhanced charge transfer, and optimized heterojunction formation. These findings highlight g-C3N4-

MS2 heterostructures as promising bifunctional electrocatalysts for efficient alkaline water splitting. In 

addition, comprehensive structural, morphological, and physicochemical characterization of the 

synthesized catalysts will be presented to establish the relationship between their properties and 

electrocatalytic performance.  
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