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Crystal nucleus growth model of Volterra integral

equation and its numerical algorithm
WANG Wei, XU Dinghua
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: During the preparation of high performance catalyst particles, mesoscale nucleation and
crystal growth can be described as a nonlinear coupled 3-dimensional model of Volterra integral equation.
For this model, an apriori information hypothesis was firstly proposed based on homogeneous nucleation
theory and the uniqueness result was obtained by inverting nucleation rate and growth rate simultaneously.
Then, due to the instability of the inverse problem and the illposedness of numerical format, a
regularization method was put forward to solve it. A numerical algorithm was constructed and numerical
results verified the effectiveness of the numerical algorithm. The theoretical results and numerical
simulation results show the law of mesoscale nucleation and growth, which can provide a scientific basis
for the preparation of catalysts.
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