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Selective Adsorption of a Symmetric Theophylline Imprinted Membrane
Prepared by a Wet Phase Inversion Method
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The theophylline imprinted membrane was prepared by a wet phase inversion method. Theophylline was implanted
during copolymerization of acrylonitrile with acrylic acid or implanted in the dimethyl sulfoxide solution containing
10 wt% copolymer, P(AN-co-AA). Rolling the glass plate, on which the copolymer solution was cast, in water removed
the sponge layer and thus made the membrane symmetric. The adsorption selectivity of the membrane toward
template molecule was increased with the coagulation temperature of the membrane and the initial concentration of the

theophylline and caffeine mixture.
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Figure 1. Three dimensional ball-and-stick model of the template
molecule, theophylline and caffeine whose structure is similar to the
template molecule.
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Figure 2. The schematic presentation of the membrane preparation by
a wet phase inversion method. . post implanting procedure.
.......... p- in-situ implanting procedure.
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V : volume of bulk solution (L)

W : dry weight of membrane (g)
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Figure 3. SEM photographs of a cross section of the P(AN-co-AA)
membrane prepared by a wet phase inversion method: (up, left)
non-imprinted membrane before washing with 5% AcOH (up, right)
non-imprinted membrane after washing with 5% AcOH (down, left)
imprinted membrane before washing with 5% AcOH (down, right)
Template membrane after washing with 5% AcOH.
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Table 1. Adsorption capacity of the THO imprinted membrane prepared by a wet phase inversion method.

Adsorption capacity

based on memb. wt. (ymol/g memb. dry wt)

based on mem. surf. (ymoljcm’ memb. outer surf.)

30 20T 10 30 20C 10T
ot THO 2.77 14.06 13.05 0.00333 0.01694 0.01572
B, CAF 151 9.61 9.36 0.00182 0.01158 0.01128
planting @ THOICAR 1.83 1.46 139 - - -
i THO - 1.99 10.99 10.19 0.00356 0.01970 0.01827
L CAF 2.39 8.32 9.06 0.00428 0.01491 0.01625
planting @ THOICAF 0.83 132 L12 - p -

memb. : membrane, surf. : surface

Table 2. The effect of initial substrate concentration on the adsorption selectivity of the THO imprinted membrane.

, 0.002 % 0.001 % 0.0001 %
Initial concentration
THO CAF THO CAF THO CAF
Post Sh] 3.461 0.943 0.994 © 0550 0.129 0.088
implanting @ THOCAF 3.67 1.81 147
In-situ [Sh] 2.389 0.778 0.592 0.491 0.081 0.089
implanting @ THOICAF 3.07 . 121 0.91
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