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Scheme 1 Synthesis of 3-(ureidophenol ) propyltriethoxysilane
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Table 1 The proportion of the materials in the membrane solution

Blank Blending

membrane membrane

PAN(12% ) (g) 3.6 3.6

DMF (g) 26.4 26. 1

3-( Ureidophenol ) propyltriethoxysilane (g) 0 0.3
HCI (g) 0 0.075
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Fig. 1 FTIR spectra of 3-( ureidophenol ) propyltriethoxysilane
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Fig. 2 DSC curve of 3-( ureidophenol ) propyltriethoxysilane
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Fig. 3 X-ray powder diffraction diagram of
3-(ureidophenol ) propyliriethoxysilane
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Fig. 4 ATR-FTIR spectra of membrane made by manual

method
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Fig. 5 SEM images of the membrane surface and cross section

a) Surface of blank membrane; b) Surface of blending membrane closing to the air side; ¢) Surface of blending membrane closing to the

glass side; d) Surface of coating membrabe; e) Cross section of blending membrane closing to the air side; ) Cross section of blending

membrane closing to the glass side; g) Cross section of coating membrane
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Fig. 6 FElectrical conductivity of deionized water versus

time profile
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Fig. 7 Schematic drawing of transportation of the membrane
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PREPARATION OF ION CHANNEL MEMBRANES
FOR RECOGNIZING AND TRANSPORTING SODIUM

ZHANG Xinxin'"*, WANG Lihua', YUN Yanbin®

("' Laboratory of New Materials, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)
(*School of Environmental Science and Engineering, Beijing Forestry University, Beijing 100083 )

Abstract A kind of self-organized hybrid material—3-( ureidophenol ) propyltriethoxysilane was obtained from
3-isocyanatopropyltriethoxysilane and aminophenol with chloroform as solvent. The structure and the
morphology of the materials were characterized by FTIR,DSC,and XRD methods. The ion channel membrane
was obtained by two ways, one of them is to prepare membranes by coating the sol onto commercial
ultrafiltration planar polyacrylonitrile supports, and the second is to prepare blend membranes by casting on
glass sheets the solution of the hybrid material and polyacrylonitrile ( PAN). The chemical structure and
surface morphology of the membranes were characterized by ATR-FTIR and SEM separately. The ion transport
property of the membrane was tested by our self-made device. The results showed that the surface of ion
channel membranes was dense and the dense layer was about 8 ~ 10 pm thick for membranes prepared by both
methods. There is obvious difference in the transport rate of ions for the two kinds of membranes. The transport
rate of the membrane made by blending method is lower than that by coating method. The transport mechanism
of these ion channel membranes was explained by molecular self-organization through the hydrogen bonding
action. What’ s more , the ion channel membranes possess the function of recognizing and transporting sodium
ions.

Keywords Hybrid material, Self-organization, lon channel membranes



