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A B S T R AC T

A kind of self-organized hybrid material, 3-(ureidobenzene) propyltriethoxysilane, was 
obtained from 3-isocyanatopropyltriethoxysilane and aminobenzene with chloroform as sol-
vent. The structure and the morphology of the materials were characterized by FTIR, 1H-NMR, 
and XRD methods. The ion channel membrane was obtained by coating the hybrid material 
onto the commercial polyacrylonitrile (PAN) supports via sol-gel process. The chemical struc-
ture and surface morphology of the membrane was characterized by ATR-FTIR and SEM sepa-
rately. The ion transport property of the membrane was tested by our self-made device with the 
conductivity. SEM showed that the surface of ion channel membrane was dense and thickness 
of the dense layer was about 8.5 μm. The transport experiment suggested that the membrane 
had the properties of recognizing and transporting Na+.
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1. Introduction

Ion transport across membranes is one of the most 
important processes in living cells. The fundamental pro-
cesses appear to depend on the unique properties of ion 
channel protein. Ion channels have several unusual fea-
tures, which make them the subject of much biochemi-
cal, biophysical, and physiological research. For one, they 
are highly selective. They discriminate not only between 
anions and cations, but even between different monova-
lent and divalent ions, for example, Na+, K+, and Ca+. Other 
important feature is their effi ciency, the energetic barriers 
in the channel have to be very low, nearly not consume 
the ATP [1,2]. Hence artifi cial ion channel which has the 
similar function of the biological pathway is developed 
for two decades. It increases the transport effi ciency of the 

membrane and provides some of new ideas for studying 
science problems in the membrane separation fi eld.

Many artifi cial membrane transports systems using 
carriers, channel-forming or self-organized polymeric 
superstructures have been developed in the last decades 
[3,4]. These systems can select and pump the ionic trans-
port across membranes. New polytopic receptors which 
can recognize cations, anions or molecular species have 
been designed to mimic natural ion channel [5]. In the 
last few years, crown-ethers, cyclodextrin, calixarene 
and porphyrin have been used for preparing artifi cial 
ion channel membranes. Seminal work by Perce et al. 
[6,7] has demonstrated the self-assembly of dendronized 
crown ethers into ion channels. Davis et al. [8–10] showed 
the formation of the G-quadruplex transporting device in 
the presence of cation templating, the columnar architec-
ture formed by the vertical stacking of four G-quartets. 
Functional organic or inorganic materials and other
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