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BFZER R OMEEL (F£30) : Anomalous transport phenomena which give faster transport rate of
physical properties such as heat and mass than its normal diffusion rate are often observed
in non-equilibrium processes. This work tried to elucidate the mechanism of anomalous
mass transport phenomena and apply these phenomena to chemical processes by focusing
on the effect temporal-special perturbations. This work investigated anomalous mass
transport phenomena in Taylor vortex flow and laminar flow in a stirred vessel with
turbine impeller. It has been found that coherent structures in flow field and their
steadiness are important factors for anomalous transport phenomena. If temporal or
special perturbations are imposed a flow field with a resonant frequency with a coherent
flow structure, the flow structure is stabilized and the anomalous transport is suppressed.
On the other hand, perturbations breaking coherent, symmetry or steadiness structures
are imposed, anomalous mass transport is dramatically enhanced. This work also proposed
a novel hollow membrane separation process utilizing the above mechanism for
enhancement of anomalous mass transport. This novel membrane separation process
showed not only higher anti-fouling property but also higher permeability and rejection
than an ordinary hollow fiber membrane separation process.
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