
Desalination and Water Treatment 
www.deswater.com
1944-3994/1944-3986 © 2011 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2011.2864

*Corresponding authors.

34 (2011) 216–221
October

Preparation and characterization of a new kind of UV-grafted 
ion-recognition membrane

Lihua Wanga,*, Chengcheng Tanga,b, Yanbin Yunb,*
aLaboratory of New Materials Institute of Chemistry Chinese Academy of Sciences, Beijing, China
bCollege of Environmental Science & Engineering, Beijing Forestry University, Beijing, China
Tel. +86-132 4173 0890; email: ybyunbj@sohu.com or y.yanbin@unsw.edu.au

Received 3 September 2010; Accepted 3 January 2011

A B S T R AC T

A new kind of alkali metal ion-recognized membrane material compound named poly (styrene-
co-allyl oxygen)-4-tert butyl-calix [4] arene was synthesized by 4-tert-butyl calyx [4] arene and 
poly(styrene-co-allyl alcohol) as raw materials. Then a new ion recognition functional mem-
brane was prepared by UV irradiation method via grafting the compound onto the surface of 
polyacrylonitrile (PAN) micro porous membrane. ATR-FTIR, SEM, AFM and SPM were used to 
test the surface structure of the functional membrane. The results showed that the functional 
membrane could form spindle structure on the surface of PAN membrane by the self-
assembly way. Control transport experiment for non-functional material (PAA) grafted mem-
brane and functional material grafted membrane were tested in our work, and the data showed 
that the functional material grafted membrane was able to identify Li+, Na+ and K+ while the 
PAA grafted membrane have not the ion-recognition ability. The recognition sequence of the 
functional membrane was K+>>Na+>Li+.
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1. Introduction

Ion transport across membranes is one of the most 
important processes in living cells. Proteins that serve 
as ion channels or carriers provide this crucial activity. 
Ion channels have several unusual features, which make 
them the subject of much biochemical, biophysical, and 
physiological research. For one, they are highly selective. 
They discriminate not only between anions and cations, 
but even between different monovalent 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]. Artifi cial ion channel has been researched for 
two decades and generally used in metal ion separation, 

carrier of ion-selective migration and chemical sensor 
[2–4]. Self-assembly is the most common method to con-
struct ion channel. The infl uential works included: Per-
cec [5] built columnar cation channel with crown ether 
by self-assembly, Davis [6–8] used the self-assembly of 
hydrogen bonding between four guanosine built cation 
channel, and Sidorov V [9] made a anion channel of Cl–

in the same way.
To simulate the function of ion channel, many chem-

ists or biologists have made their great effort in this fi eld. 
Therefore, synthetic functional membranes, capable of 
selectively recognizing and transporting ions or mol-
ecules similar to ion channel, represent a challenging 
target for preparative membrane science. Their potential 
importance can be imaged by the fact that about 40% 
of the energy consumption in chemical industry is used 
for distillation and recrystallization processes. Highly 
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