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Fig. 1 Experimental setup of the electrospinning process
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Fig. 2 FTIR spectra of MINF (a) and NINF (b)
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Fig. 3 SEM micrographs of (a) NINF and (b) MINF
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Fig. 4 Scatchard plots of MINF and NINF
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Fig. 5 The fitting curve for MINF and NINF by Eq. (5)
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Table 1 BPA binding parameter values for MINF and NINF fitted by Eq. (5)

K, *(L/mol) B, . " (mmol/g) K, " (L/mol) B,,." (mmol/g)
Scatchard NINF 17100 0. 061 3000 0.179
MINF 133000 0. 067 10800 0.177
Two site bind NINF 47000 0.018 1300 0.242
MINF 223000 0. 044 3460 0.184

* The values for specific binding sites;" The values for nonspecific binding sites

C_ININF

0.06

0.05

0.04

0.03

0.02

Binding amounts B, (mmol/g)

0.01

7 %
0.00 @ g
TBP HQ RSO  phenol

Fig. 6 Binding amounts of various substances for MINF and

NINF in 0. 100 mmol/L substance concentrations
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i, TBP-MIPs B{ BPF-MIPs ¥t /iR % BPA 5 TBP
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Fig. 7 Time course of binding amounts of MINF in BPA

aqueous solution

Table 2 The equilibrium binding amounts and binding rate constant B, B, and k, , B, and k, for specific binding sites and non - specific binding

sites

B.(mmol/g) B, (mmol/g) E, (h™") B, (mmol/g) ky(h™") R?
0.1 mmol/L 0. 0587 0.0328 2.80 0. 0259 0.14 0.9984
0.2 mmol/L 0. 0902 0. 0486 2.82 0. 0416 0.12 0.9992
3 W SR TE R AR T B T e ) 25 B R R AR IR 5
fAle

R 97 IR A B AR 23 1 0 5 1 R A MR o —
Fob ] B R AT ) ) 5 20 D 9 K £ 4E T k. BEAR
Or TR L 22 AL VAR SRS W B IR R 0T
WL AT R A I e A Al 2 )
B3 44 K PR 451 B B9 8 25 R0 B A 2 1, R R
o B 235 Aoy 1 R BE T R 2 B 40 K £F
2 FLAT ARG L) A BT O AR U R BS54SR

T AT ARG 1) IO P . e R 2 22 3 R T R U —
oA e A 0k, 55 BE ST K B B 3R 5 0 A
FU , T30 20 K £ 4 B W1 1R A X 8522 , 50 5 A8 0T
i IR R G W s I R Y, TE RS YW T
Hh G T BE JE AT 25 T vk m R B A B 45 F A
. B Iy 15 5 W A R PILBE DL B 9 22 2% 1F
S B 305 508 A LB A R it — 2B 05T
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PREPARATION AND RECONGNITION PROPERTIES OF MOLECULARLY
IMPRINTED POLYETHERSULFONE NANOFIBER
MEMBRANES TOWARDS BISPHENOL A

GONG Jianlong"'?, SU Bo', LUO Laisheng', ZHOU Meihua'

(" College of Environmental Science and Engineering, Donghua University, Shanghai 201620)
(* College of Biochemical and Engineering, Anhui Polytechnic University, Wuhu 241000)

Abstract Electrospinning technique was employed to prepare molecularly imprinted polyethersulfone ( PES)
nanofiber membranes for the recognition and binding of bisphenol A (BPA). The PES was used as functional
polymer to provide functional groups that interact with the template during the electrospinning process. The
template was removed to afford binding sites in the nanofiber membranes that are capable of selectively
rebinding the target molecule. Effects of the electrospinning conditions such as template amounts in PES
solution, electrospinning voltage and solvent on the imprinting efficiency of nanofiber membranes were
investigated. The recognition experiments with the molecularly imprinted nanofibers ( MINFs) showed that 10
wt% BPA MINFs had higher binding ability to the BPA than the nonimprinted nanofibers ( NINFs).
Competitive binding experiment showed that 10 wt% BPA MINFs had high selectivity to BPA in the presence
of hydroquinone (HQ) ,resorcinol (RSO) or phenol,but NINFs had low selectivity to BPA in the presence of
bis-(4-hydroxyphenyl) methane ( BPF) or 4-tert-butylphenol ( TBP). Scatchard analysis and two-site binding
model indicated that MINFs had two types of binding sites,namely specific and non-specific binding sites, and
had high equilibrium binding constants of the specific binding sites and apparent maximum numbers of binding
sites for BPA. The binding kinetics of MINFs was also studied.

Keywords Molecularly imprinted nanofiber membranes, Electrospinning, Polyethersulfone, Bisphenol A,

Molecular recognition



