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Abstract

Two types of host systems for one-dimensional molecular arrangements are considered, namely
zeolites containing one- and two-dimensional arrays of channels of sub-nanometre dimension
and porous silicon with channel diameters in the range of a few nanometres. After a discussion
of the potential of zeolites as host systems, in particular for molecular arrangements under the
conditions of single-file diffusion and of molecular traffic control, actual diffusion measurements
by means of pulsed-field gradient NMR and interference/IR microscopy are shown to reveal
substantial differences between the real and ideal zeolite structure. In contrast, porous silicon
with one-dimensional channel arrays is successfully exploited as a host system allowing the
experimental observation of such most important features of molecular confinement like
hysteresis in mesoscalic systems and surface diffusion. Thus, the attainable experimental
insight offers promising conditions for a comparison of the results with those of the theoretical
treatment of the observed phenomena. © IOP Publishing Ltd and Deutsche Physikalische
Gesellschaft.
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