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Pure nickel-based metal-organic frameworks (Ni-MOFs) are prepared primarily using
mechanochemical synthesis, hydrothermal, and solvothermal procedures. Upon synthesizing MOFs using
these traditional methods, the additional laser processing step was applied to MOF derivatives for the
features of engineering structural defects and their applications in the fields of catalysis, environmental
protection, and energy [1, 2].
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Fig. 1 a. Schematic representation of synthesis mechanism of the NiMOF structure using a high-power laser-driven
rapid synthesis, the transmission electron microscopy image of Ni-MOF, UV-Vis absorption spectrum of the
photodegradation of the MB solution (10 ppm) with ZnMOF (2.5 mg/10 mL) depending on the irradiation time and
the change of solution color.

In this study, we demonstrate the high-power laser-driven rapid synthesis of Ni- MOFs [3] and their
application in electrocatalysis and chemical sensing. Ni-MOFs with nanospherical morphology with
interconnected nano-rods and noncentrosymmetric primitive triclinic crystalline structure reveal their
multifunctional usage in sensing and gas sorption applications. An excellent agreement between Ab initio
simulations and the experimental physical and gas sorption properties was reached. Furthermore, a
precise measurement of the glucose real-life beverage samples using the Ni-MOF-based biosensor shows
promising results with a low limit of the detection (LOD) of 13.96 uM and a high sensitivity of 120.606 pA
mM-1cm-2.
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