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Abstract A kind of compound which could form hybrid organic-inorganic mate-
rial—3-(ureido-4-methoxyphenyl)propyltriethoxysilane was obtained from 3-isocyanatopropyltriethoxysi-
lane and p-anisidine. The structure and the crystallinity of the compound were characterized by FT-IR, 'H
NMR, DSC, and XRD methods. According to the self-assembling property of the compound, the ion channel
hybrid membrane with the homogeneous structure was obtained by blending the compound and polyvinyl
alcohol (PVA). Next, the cation transport properties of the membrane were tested by our self-made device,
and the transport mechanism was proposed. SEM revealed that the ion channel hybrid membrane was dense
and defect free. The thickness of the membrane was 8 um from the SEM images of cross section. Five kinds
of cations were chosen for membrane transport experiments. The results demonstrated that the
self-organized hybrid ion channel membrane could transport monovalent Li ", Na'and K, which was attrib-

uted to the cation-m interaction with the methoxyphenyl moiety. The process of alkali cationic transport

*

E-mail: wanglh@jiccas.ac.cn

Received September 9, 2011; revised November 8, 2011; accepted November 30, 2011.

Project supported by the National Nature Science Foundation of China (No. 20704041) and National Program on Key Basic Research Project (No.
2009CB623407).

K A ARBL 23 42 (No. 20704041). [ K S ELAEIF 5T R 1T R1(973 1-1)(No. 2009CB623407) % W T H .



No. 2 SRAF RS A A 2 XL B R Ry 3502 T A L ) 171

across membrane was explained with the dissolution-diffusion mechanism. The results showed that the

permeability of Li ", Na'and K ' transport through the hybrid membrane followed the order P.>P.>P.,

which revealed that the self-organized hybrid ion channel membrane reported in this paper preferred to

transport Na . Besides the hybrid membrane could not transport divalent Ca® and Mg*". The result can pro-

vide new membrane materials for the separation of monovalent ions and divalent ions.
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Table 1 Proportion of the materials in the membrane solution

Material Blank mem- Hybrid membrane
brane

PVA (10%)/g 1 1
DMSO/g 9 8.3
3-(Ureido-4-methoxyphenyl)-

. . 0 0.7
propyltriethoxysilane/g
HCl/mL 0 0.08
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Table 2 Degree of swelling of the membranes
Membrane mq My DS/(geg™")
Blank membrane/g 0.0049 0.0052 0.061
Hybrid membrane/g 0.0048  0.0048 0
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Figure 1 FT-IR spectra of 3-(ureido-4-methoxyphenyl)propyl-
triethoxysilane
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Figure 2

Hz, 9H, CH3), 1.61 (t, J=6.8 Hz, 2H, CCH,C), 3.19~3.23
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Figure 3 DSC curve of 3-(ureido-4-methoxyphenyl)propyl-
triethoxysilane
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"H NMR spectra of 3-(ureido-4-methoxyphenyl)propyltriethoxysilane
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Figure 4 X-ray powder diffraction diagram of 3-(ureido-4-
methoxyphenyl)propyltriethoxysilane
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Figure 5 SEM images of the membrane surface and cross sec-
tion: (a) surface of blank membrane, (b) surface of hybrid mem-
brane, (c) cross section of hybrid membrane
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Figure 6 Electrical conductivity of deionized water versus time
profile
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Figure 7 Schematic drawing of transportation of hybrid membrane
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