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Porous materials play a significant role in energy storage and conversion applications such as catalyst
support for polymer electrolyte membrane fuel cell. In particular, hierarchical porous materials with both
micropores (poresize, § < 2 nm) and regularly arranged mesopores (2 nm < § < 50 nm) are known to greatly
enhance the efficiency of catalytic reactions by providing enormous surface area as well as fast mass transport
channels for both reactants and products from/to active sites. Although it is generally agreed that the
microscopic structure of the porous materials directly affects the performance of these catalytic reactions,
neither detailed mechanisms nor fundamental understanding are available at hand.

In this study, we propose an atomistic model of hierarchical nanostructured porous carbons (HNPCs) in
molecular dynamics simulations. By performing a systematic study, we found that structural features of the
HNPC can be independently altered by tuning specific synthesis parameters, while remaining other structures
unchanged. In addition, we show some structure-property relations including mechanical and gas transport
properties.
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