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Zwitterionic lyotropic liquid-crystalline ion conductors
featuring ordered hydrophilic channels
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Abstract: In this study, ion conductors were constructed through lyotropic liquid-crystal self-assembly
using a polymerizable zwitterionic amphiphile, SB11-1IMA, and aqueous LiCl solutions as the model
system. By varying the SB11-1MA content and the concentration of the LiCl aqueous solution, the room-
temperature phase behavior and ion-transport properties of the liquid-crystalline system were
systematically investigated. Polarized optical microscopy (POM) and small-angle X-ray scattering
(SAXS) results show that this system forms a normal hexagonal phase (H:). The introduction of LiCl
shifts the H 1 phase region toward lower SB11-IMA contents and broadens the phase window.
Electrochemical impedance spectroscopy (EIS) measurements reveal that the liquid-crystalline material

exhibits a maximum room-temperature ionic conductivity of 1.1 X 10 *S cm '

, and that its ion-transport
behavior is jointly governed by ion concentration and the structure of the hydrophilic channels.
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Fig. 3

(a) Two-dimensional SAXS scattering pattern of a liquid-crystalline sample prepared from 72.5 wt% SB11-1MA

and 27.5 wt% of a 10 wt% aqueous LiCl solution. The inset shows the normal hexagonal phase, with red columns

representing alkyl-chain-rich hydrophobic domains and blue regions representing the continuous aqueous phase.

(b~d) One-dimensional SAXS profiles of the samples prepared with 10, 20, and 40 wt% LiCl aqueous solutions,

respectively.
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