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Development of a novel membrane integrity testing method by continuous
monitoring using optical fiber sensors.

HASHIMOTO, Takashi
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A novel membrane integrity-testing method was developed based on monitoring
the pressure change inside a membrane module induced by the membrane failure by optical fiber
sensor. It was demonstrated that the developed method could detect and identify the location of the
membrane failure in a module. The computational fluid dynamics (CFD) analysis and the experimental
investigation of a failed hollow fiber membrane revealed that the short-cut flow rate in a failed
membrane was overestimated by the conventional method and the filtration flow is not negligible.
Furthermore, it was shown that the performance degradation of aged membranes may be caused by the
increase in the minimum diameter of the flow path inside the membrane.

A novel method for estimating membrane replacement timing was proposed by applying a stochastic
process model to membrane failure data obtained from a membrane filtration plant.
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