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Abstract: A physical model of the porous electrode material of the oxygen sensor has been established and

the simple and anharmonic coefficients of atomic vibration been obtained. Then, with solid physics theory
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and methods, the relationship has been obtained between the atomic vibration frequency, damping coeffi-
cient and temperature of the porous electrode material. Furthermore, the law of the displacement of the at-
om to the equilibrium position with temperature/time/the particle radius is also studied. Finally, the
effects of porosity and atomic anharmonic vibration on it are discussed. The results show that, @ The vi-
bration frequency increases linearly with increasing temperature, and the surface atom’s vibration frequency
is always smaller than the internal atoms; @ With the increase of time, the vibration amplitude of atoms
decreases according to the law of negative exponent, and the degree of its decrease depends on the damp-
ing. As the temperature increases, the damping coefficient increases, and the internal damping coefficient
is greater than the surface, which is 1. 414 times the surface; @) As the temperature increases, the displace-
ment of the atom to the equilibrium position increases; with the increase of time, it decreases according to
the negative exponential law, and with the increase of the average radius, it decreases nonlinearly. In other
words, the greater the porosity, the smaller the particle linearity, and the greater the displacement of the
atom to the equilibrium position; @ The atomic anharmonic effect has an important effect on the vibration
of the Pt electrode material atom: Under the simple harmonic effect, the atomic vibration frequency and
amplitude are constant, which is independent of temperature; under the anharmonic effect, the vibration
frequency and amplitude both change with the increase of the particle radius and the temperature. In short,
as the temperature is higher, the porosity is larger, and the particle radius is smaller, the greater the
difference between the value of anharmonic effect and the harmonic, which means the more obvious the an-
harmonic effect.
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