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Abstract: Defect engineering is a means of regulating the metal active centers and local coordination environment in semiconductor
materials. Constructing efficient and stable defect materials is of great significance for promoting the practical application of defect
engineering. This work prepared nano CoS by solvothermal method combined with ultrasound controlled time to introduce different
degrees of sulfur vacancy defects, and obtained a series of model materials. Their morphology, structure, and composition were
analyzed by characterization methods such as X-ray powder diffraction and Raman spectroscopy scattering. Using different quantities
of defective nano CoS as a system, the thermodynamic conductivity was measured, and based on the thermodynamic theory of
defective nanomaterials, the relationship between their thermodynamic properties, defect quantity, and temperature was derived.
Subsequently, the thermodynamic properties of defect nano CoS dissolution, molar surface thermodynamic properties, and partial
molar surface thermodynamic properties of defect effects and temperature effects were obtained. The results indicate that the size and
temperature of defects in nanomaterials have significant effects on dissolution thermodynamics, molar surface thermodynamics, and
partial molar surface thermodynamics, respectively, and all have good linear relationships. They can quantitatively describe the
dependence of thermodynamic properties of nanomaterials on defect degree, which is helpful for the research and application of
thermodynamic properties of defective nanomaterials.
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