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Functional Nanochannels to Control Ion Transportation
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Abstract: Functional nanochannels were fabricated in order to control selective ion transportation with high
permeability and low energy consumption. In this research, nanochannel platform fabrication process and
surface functionalization process were developed. In addition, selective ion transportation and concentration
measurement system was also set-up. By using fabricated multilayer metal membrane with electrical bias, 95%
of ion (CI') was blocked. This developed process is new-conceptional membrane fabrication technology and is
expected to be applied to next-generation water purification/desalination, portable artifical kidney, and artificial
sense organ.
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Water resources: $23,317 million

. Water networks: $213,600 million

Wastewater networks: $160,637 million

$588,569m

Global water treatment
and distribution
market

. Water treatment: $89,593 million

Wastewater treatment: $101,421 million

Source: GWI

Fig. 1 Worldwide Water Market'"
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Fig. 3 Membrane technology development and needs for post-RO membrane technology
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Fig. 4 Schematic illustration of Aquaporin in cell
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Fig. 5 Limit of current membrane technology and new-conceptional membrane technology
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Fig. 5 Schematic design of functional nanochannels
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Fig. 7 Hydrophilic coating on hydrophobic PTFE membrane
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Fig. 8 Selective ion transportation and concentration measurement system
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Fig. 9 Variation in electrical conductivity of transported liquid through fabricated conductive membranes

without and with electrical bias
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Fig. 10 Variation in chlorine ion(Cl) concentration according to ratio of nanopore length to diameter
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