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Introduction

The development of carbon-free fuels, such as hydrogen from water, is at the forefront of research to limit dangerous chemical emissions
into the atmosphere. Water splitting to hydrogen can be done directly with solar light energy, although direct photochemical water
splitting yields are low, Alternatively, solar energy can be turned to electricity using solar panels, and then used to split water using
electro catalysts such as Pt or transition metal dichalcogenides. Photo electrochemical water splitting, which combines the best of both
methodologies, combines the best of both-electrocatalytical water splitting with the help of photons. Starting with mono-element
compounds, such as graphene, and progressing to more complex compounds, such as transition metal dichalcogenides, the scientific
community began to concentrate on the study of these materials' extraordinary features and potential applications. The unique structure
of 2D materials is a frequent feature: in their bulk form, they have stacked layers, one on top of the other. The in-plane connections are
strong, while the interactions between the layers are weaker, allowing for the exfoliation or delamination of single or few layers. Among
the rediscovered 2D materials, transition-metal trichalcogenphosphites (MPChs) are gaining more and more interest in particular due to
their catalytic properties in the hydrogen evolution reaction.Their structure is formed from the structural types of Cdl, and CdCl,, and it
takes on a monoclinic or rhombohedral lattice configuration. Only compounds containing Sulphur or selenium can include the
Chalcogen atom (Ch). Hydrogen production via photocatalytic water splitting is a viable alternative to the use of fossil fuels, since it
provides a clean source of energy that aids in the resolution of our society's significant environmental issues.

Crystals MPSes, i.e. MnPSe;, FePSes, and ZnPSe; were purchased from XFNANO, Screen printed carbon electrodes (SPCE, SE) were
obtained from CH Instruments, Inc. and Indium-Tin-Oxide (ITO) coated Poly Ethylene Terephthalate (PET) from Sigma Aldrich.
Conductive carbon cement EM-Tec C38 was obtained from Micro to Nano. Potassium Hexa Cyanoferrate (111) (99%) and Potassium
Chloride (analytical grade) were purchased from Merck. Sulfuric acid 96% was obtained from Penta, Czech Republic Morphological

characterization of the crystals was carried out using a scanning electron microscope (SEM) TESCAN LYRAS3 with an accelerating
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voltage of 10 kV. The elemental analysis was obtained from energy-dispersive X-ray spectroscopy.ln conclusion, transition-metal
selenophosphites crystals, MnPSe;, FePSes, and ZnPSe;, were examined and their efficacy as photoelectrocatalysts for the hydrogen

evolution reaction was assessed.


https://www.sciencedirect.com/topics/chemistry/elemental-analysis

