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Nurrerical analysis on charged nano—-pores for ion exchange manrbrane (EM) application
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Increasing attention has been paid to nano—pore mebranes for ion exdange applications. Numerous
studies showed that the ion transport characteristics in nano-channdls are strongly influenced by
dectrolyte concentration as wall as surface charge density on channd walls. Previously, we discovered the
sdective ion diffusivity throuch charged nano—pore nerbranes decreased with an increase in dectrolyte
concantration due to the steep decay of dectrical potential in the pore In this study, we conducted
nunerical analyses investigating ion transport properties in cylindrical charged nano-ehanndls for various
dectrolyte concentration. Poisson and Nemst-Planck equations were solved to calculate the dectrical
potential and ion distribution. For 3 nm pores with charge density of S0nC/t?,  the transport nubers are
evaluated as 091 and 0.8 at concantrations of 3 and 70 g NeCl/L, respectively. The transport nunber
also decreased with an increase in pore size. However, the 20 nm pore manrbrane neintained ion exchance
charateristics with transport nunbers greater than Q72 at the concentration of 35g NaCl/L
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