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Fig. 1 Schematic illustration of ionic transport through a

nanopore functionalized with a pH-tunable PE layer

subjected to an external electric field and pressure.

The salt solution contains four ionic species, H*, K,

Cl and OH'. The ionic transport induces an ionic cur-

rent through the nanopore
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Fig. 2 S-Cyq curves at different values of pressure and voltage (Black lines represent the situations where only a voltage is applied

and V,is 0.1 V, 0.2 V, 0.3 V, 0.5 Vand 1 V, respectively; red lines represent the situations where only a pressure is ap-

plied and pressure is 1 x 10° Pa, 2 x 10° Pa, 3 x 10° Pa and 5 x 10* Pa, respectively; blue and rose-colored lines represent

the situations where both a voltage and a pressure are applied, and blue lines represent the situations where the value of

the voltage is kept to be 0.1V and the value of the pressure is changed while rose-colored lines represent the situations

where the value of the pressure is kept to be Pa and the value of the voltage is changed ) when o, = 0.1 chains -nm?,

pH=2.2 (A), pH=5 (B) or pH=9 (C).
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Fig. 3 S-Pressure curves at different values of voltage(V =0, 0.1, 0.2, 0.3, 0.5, 1V) when o, = 0.1 chains-nm? pH = 2.2 (A) ~ (C),

pH=5 (D)~ F),pH=9(G) ~ (D) ; Cxa=10 mmol-L"' (A, D, G); Cxq=100 mmol-L" (B, E, H); Cx =1000 mmol-L" (C, F, I)
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Effect of Pressure on Ion Selectivity in
Biomimetic Nanopores with pH-Tunable Polyelectrolyte Brushes

SHAN Hui-xia', ZENG Zhen-ping"”, YE Li-xian?, SHU Feng'"
(1. School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing 210094, P. R. China;
2. Department of Chemical and Materials Engineering, National Yunlin University of Science and Technology, Yunlin 64002,
Taiwan; 3. China Research Institute of Radiowave Propagation ,Qingdao 266107 ,P. R. China)

Abstract : Biomimetic ionic channels of synthetic nanopores functionalized with pH-tunable polyelectrolyte (PE) brushes have
significant application potentials for active transport control of ions, fluids, and bioparticles on the nanoscale. Ion selectivity is an
important phenomenon of ion transport in nanofluidic devices, which has great theoretical significance and practical values. We
propose a pressure control scheme to control the ion selectivity in biomimetic nano-systems with pH-tunable PE brushes. Effects of
the solution properties (i.e., pH and background salt concentration), the applied voltage and pressure on ion selectivity are compre-
hensively investigated. The results show that ion selectivity is sensitive to pressure. Unlike the influence of voltage on ion selectivity
which is subject to pH and background salt concentration with uncertain directions and uncontrollable speeds, the influence of pres-
sure on ion selectivity is not restricted by the properties of the solution, and has fixed directions and flexible and controllable speeds.

The obtained result is a good inspiration for the design of synthetic nanopores functionalized with pH-tunable PE brushes.

Key words : pH-tunable polyelectrolyte layer; synthetic nanopore; ion transport; ion selectivity
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