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Abstract

Metal Organic Framework (MOF) is a novel porous material
composed of metal ions/metal clusters bound to organic ligands, which is
often used in catalysts, capacitive materials, gas storage, etc., due to its high
specific surface area, high porosity, and structural stability.

The purpose of this study was to explore the differences between the use
of single-atomic metal electrocatalysts and diatomic electrocatalysts, as
well as the use of inkjet technology to tightly combine the substrate with
the MOF material, reduce the use of adhesives, and avoid the occlusion of
the active site, with the aim of creating a stable and effective electrocatalyst.
In this experiment, a NiPt diatomic self-supporting electrode, also known
as NiPt DAs/CMS, was fabricated by inkjet printing of NiPt-MOF
precursor on melamine sponge, high-temperature pyrolysis and pickling
treatment. The uniform and randomly distributed diatomic pattern was
confirmed by aberration-corrected transmission electron microscopy. It is
also used to carry out a series of electrochemical hydrogen production, as
well as to study the mechanism. NiPt DAs/CMS have low overpotentials
of 91 and 71 mV in acidic and alkaline media with current densities of 10
mA/cm?, respectively, and corresponding Tarver slope values of 48 and 76
mV/dec, which are manifested by maintaining a constant hydrogen
evolution overpotential in acidic media for up to 27 hours without

attenuation.

Keyword : diatomic electrocatalysts, hydrogen production, metal-organic
frameworks (MOFs), self-supporting substrates, stability
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