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Preparation of MG @ZIF7-MIP and electrochemical sensing detection of
bisphenol A in aqueous environment

LI Ying, ZHANG Yongchao, HUO Miaomiao, GAO Zhong
(School of Chemical Engineering and Technology, Tiangong University, Tianjin 300387, China)

Abstract: In order to solve the defects of conventional BPA detection methods such as no selectivity, the need for standard
samples and complicated pretreatment process, a highly efficient conductive composite film MG@ZIF -7 was
synthesized by growing ZIF—7 in situ on the surface of MG with magnetic graphene (MG) as the substrate and ZnO
as the Zn source. MG@ZIF-7 was selected as the carrier, endocrine disruptor bisphenol A (BPA) as the template
molecule, acryloyl as the functional monomer and divinylbenzene as the cross—linker, and the molecularly im-
printed hybrid membrane (MG@ZIF7-MIP) was successfully prepared by surface molecular imprinting technique,
which was analytically characterized by TEM, XRD, XPS, FT-IR and other testing methods. And a molecularly
imprinted electrochemical sensor with MG@ZIF7 —MIP modified electrode as the working electrode was con-
structed for the selective detection of endocrine disruptor BPA in aqueous environment. The results showed that
the linear response range of MG@ZIF7-MIP modified electrode for BPA was 0.001-0.100 pmol/L (R =0.976 3),
the response equilibrium time was 4 min, and the detection limit was 9.84 ng/L. (S/N =3), a rapid response, pra-
ctical and highly sensitive analytical method for the detection of BPA was developed.

Key words: molecularly imprinted electrochemical sensors; metal-organic frameworks (MOFs) ; magnetic graphene (MG) ;

ZIF-7; phenolic endocrine disruptors; bisphenol A(BPA)
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Fig.1 TEM images of materials
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(d) MG@ZIF7-MIP
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Fig.5 Cyclic voltammetric curves of glassy carbon electrodes
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Fig.6 Electrochemical impedance of MG @ZIF7-MIP-

modified glassy carbon electrode
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Fig.7 Adsorption time curves of MG @ZIF7-MIP-modified
glassy carbon electrode

& 8 7R h MG@ZIFT-MIP & Hi # %t BPA f%
ST R 2, R B2 Y LA 0.001~30 pmol/Le i
&l 8 TI 1, W& AR 2 BPA ¥k 55 38 I, 84 v A% 14
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[i) 522 P HE A P R O R (LA ] ), HE e [l ) 5
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Fig.8 Isothermal adsorption curve of MG @ZIF7-MIP-

modified glassy carbon electrode

R DA MC@ZIFT-MIP A& 1 L Al Xt
BPA A IIBR (LOD) A 9.84 ng/L.(S/N=3). X i}iH]
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It BPA A7 R s

LOD =307k (1)
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Fig.9 Adsorption selectivity of MG @ ZIF7-MIP-modified
glassy carbon electrode
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