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In this research project, based on our developed numerical analysis method,
NASAP (numerical analysis of self-assembly process), we performed numerical analyses for some
coordination self-assembly systems including M6L3 prism complexes and an M6L4 square-based pyramid
complex (M and L stand for the metal ion and the organic multitopic ligand, respectively) and
elucidated the detailed reaction processes with main reaction pathways, rate-determining steps, and
kinetic traps. It is also revealed from the numerical simulations on the model reaction networks and
a more complex self-assembly network that quasi-irreversibility occurs in chemical reaction
networks consisting only of reversible elementary reactions as in molecular self-assembly reactions,
and that quasi-irreversibility is the key concept for understanding the selection of reaction
pathways leading to objective products and kinetic traps.
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