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Fig. 2 Line of host-guest equation (n=2)
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Fig. 3 Infrared spectra of MIP (a), NIP (b) and BPA (c¢)
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Fig. 4 Infrared spectra of MIP (a), MIP after adsorption
(d) and MIP after elution (e)
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Scheme 1 Graphical synthetic route of imprinted polymer and recognition mechanism
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Fig. 5 SEM images of NIP (a), MIP (b) and MIP after elution (c)
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Fig. 6 Adsorption isotherms of different polymers to BPA

with different initial concentrations
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Fig. 7 The chemical structure of substrates

Table 1 Values of K and « of different substrates on MIP and NIP
MIP NIP
Substrate
K a K a

BPA 17. 66 1. 00 3.84 1.00
TBBPA 7.01 2.51 3.63 1. 06
Phenol 8.57 2.06 4.05 0.95
Atrazine 8.26 2.14 3.87 0.99
Naproxen 7.82 2.26 3.63 1. 05
Quercetin 6.71 2.63 3.56 1. 08
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FERR PR 0] ook XU A 1 2R AT AR 45 1 S
W, I BRI PR IE B 1 R IR o 1 IR 85 I Ah,
UUVER D I i e IR T AR R G 5 Ak B 72 1 %
B, LA BRI o A v X B A 5 B 7 S
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Synthesis of Bisphenol A 7r-7r Stacking Self-assembly
Imprinted Polymer by Precipitation Polymerization

and Study on Specificity Recognition Mechanism

Si-si Pang, Bing Wang”®

( State Key Laboratory of Hollow Fiber Membrane Materials and Processes, Tianjin Polytechnic University, Tianjin 300387)

Abstract Bisphenol A (2,2-bis(4-hydroxyphenyl) propane, BPA) is a known endocrine disruptor which
possesses estrogenic activity and interferes with the endocrine system. Further, BPA has been shown to
adversely affect development and/or reproduction in many animal species. In order to rapidly identify and
effectively adsorb BPA ,a molecularly imprinted polymer ( MIP) ,template with BPA | has been synthesized in
polar solvent. 4-Vinylpyridine was selected as the functional monomer. UV analysis results revealed BPA and 4-
vinylpyridine completed the self-assembly process by noncovalent interaction, which was presumed to -7
stacking. The complex ratio was 1:2 by calculation. The MIP was prepared in precipitation polymerization and
characterized by infrared spectra. It demonstrated that MIP had the necessary characteristics of the structure
and successfully accomplished imprinting and reversible separation to BPA. The ChemDraw pictures were used
to display the imprinted mechanism of the polymers. The preservation of the mesoporous structure was
confirmed visually by scanning electron microscopy (SEM) of MIP. Evidence of imprint sites buried within the
pore walls was found through careful characterization of MIP and its comparison to similarly prepared non-
imprinted ones. The thermal adsorption experiment examined the specificity recognition and the selective
adsorption mechanism. The specificity adsorption was 37.39 pmol/g and the imprinted index was 4. 31. The
separation factors of tetrabromobisphenol A, phenol, atrazine , naproxen and quercetin were 2.51,2.06,2. 14,
2.26 and 2.63 respectively, which showed that molecularly imprinted polymer had a good recognition
characteristic to BPA. The recognition factor of the non-imprinted polymers was close to 1 ,which indicated that
the adsorption substrate was non-selective. This demonstrated that it was the formation of precise and stable
cavities retained the exact memory of the size, shape, and orientation of the functional groups during the
templating polymerization steps.
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