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Abstract ¢ By using a phenomenological approach, model equations incorporating the rcsistance-in-
series concept were established 1o evaluate quantitatively concentration polarization in the boundary layer
in feed adjacent to the membrane surface in the vapor permeation and separation of velatile organic
compounds (VOCs)/Nz mixture through poly(dimethylsiloxane) (PDMS) membrane. The vapor permeations
of various VOCs/N; mixtures through PDMS membrane were carried out at various feed flow rates.
Chlorinated hydrocarbons, such as, methylene chloride, chloroform, 1,2-dichloroethane and 1,1,2-trichloroethane
werc used as organic vapor. By fitting the model eguations to the experimental permeation data, the
model parameters were dotermined, respectively. Both the mass transfer coefficient of VOC across the
boundary layer and concentration polarization modulus as a measure of the cxtent of concentration
polarization were estimated quantitatively by the maodel equations with the determined model parameters.
From the analysis on the determined model parameters, the boundary layver resistance due to the
concentration polarization of VOCs component was found to be more significant when the condensabilily
of VOC was greater. This study sccks to emphasize the importance of the boundary resistance on the
vapor permecation of the vapor/gas mixtures with high permeability and high selectivity towards the minor
component VOC.
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Fig. 1. VOC profile across a homogeneous
membranc and a boundary layer in the
permeation of a VOC/N: mixture.
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Fig. 2. Individual permeability coefficients and
selectivity  with  feed flow rate in
permeation of various VOC/Na mixtures
at 45T and 09 vol% of VOC content
in feed,
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