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Abstract

Molecular simulation technology based on model cognition can understand the difficult problems in
the teaching of materials science from the microstructure level. In this paper, Materials Studio 07
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software is used to simulate the mechanism for the difference in overpotential of different metal hy-
drogen evolution reactions that are difficult for students to understand. Then, the knowledge is re-
lated to the corrosion polarization curve of the metal and the selection of the electrode material in the
standard hydrogen electrode, and the students are guided to apply the knowledge to understand the
practical problems. Finally, combined with the goal of carbon peak and carbon neutralization, based
on the knowledge learned, students proposed a scheme for reducing COz emissions by green electrol-
ysis of water to produce green hydrogen, which stimulated students’ interest in learning and opened
a window for students to understand the latest scientific research trends.
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Table 1. Hydrogen evolution corrosion metal classification
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Figure 1. Scheme of crystal structure modeling by MS software
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Figure 2. The cell structure of the three metals (a) Zn, (b) Fe, (c) Pt
E 2. =& RBHITIRLEN(a) Zn, (b) Fe, (c) Pt
Table 2. Crystal cell parameters of three metals
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&F E Juyic alA b/A c/A o/ ila y/°
Zn NI P63/ MMC 2.6649 2.6649 4.9468 90.00 90.00 120.00
Fe S IM-3M 2.8664 2.8664 2.8664 90.00 90.00 90.00
Pt S FM-3M 3.9239 3.9239 3.9239 90.00 90.00 90.00
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Figure 3. The adsorption structure of H atom on three kinds of metal surfaces (white sphere represents H) (a) Zn (001), (b) Fe
(111), (c) Pt (111)
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Figure 4. Structural optimization parameters (a)~(c), optimization process energy curve (d) and convergence parameter
curve (e)
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Figure 5. Initial structures (a)~(c) and optimal structures (d)~(f) of H adsorption on three metal surfaces
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Figure 6. Differential charge density diagram of H atom adsorbed on metal surface (a) Zn (001), (b) Fe (111), (c) Pt (111)
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Figure 7. The adsorption energy of hydrogen atoms on the metal surface (a) and Gibbs free energy of hydrogen evolution
reaction (b)
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Figure 8. Three kinds of metal hydrogen evolution reaction corrosion polarization diagram (a) and standard hydrogen electrode

diagram (b)
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Figure 9. (a) NiFe layered double hydroxide supported Pt single atom; (b) Gibbs free energy of hydrogen evolution reaction [8]
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