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Synthesis and Study on Adsorption Property of Congo Red Molecularly

Imprinted Polymer Nanospheres

CHANG Zi-giang' , CHEN Fu-bin', ZHANG Yu', SHI Zuo-long’, YANG Chun-yan'* , ZHANG Zhu-jun’

(1. Chemical Synthesis and Pollution Control Key Laboratory of Sichuan Province, College of Chemistry and Chemical Engineering,
China West Normal University, Nanchong 637002, China; 2. Institute of Industrial Hygiene of Ordnance Industry, Xi’an 710065
China; 3. School of Chemistry and Chemical Engineering, Shaanxi Normal University, Xi’an 710062, China)

Abstract; Molecularly imprinted polymer nanospheres ( MIP) were prepared with Congo red as the template, methacrylic acid (MAA)
as a functional monomer, ethylene glycol dimethacrylate (EGDMA) as the cross linker, azodiisobutyronitrile (AIBN) as an initiator,
and acetonitrile as the porogen by precipitation polymerization. The morphology of MIP was characterized by SEM and TEM which
showed that the diameter of MIP was nanometer grade (90 nm) and the shape was homogeneous. The specific surface area and pore
volumes of MIP and NIP were examined through Brunauer-Emett-Teller method of nitrogen adsorption experiments. Then, the
adsorption and selective recognition ability of MIPs were evaluated using the equilibrium rebinding experiments. The results indicated
that the prepared MIP showed a good selectivity recognition ability to its template. It concluded that MIP could be employed as an
effective material for removing Congo red from waste water.

Key words: congo red; molecularly imprinted polymers; nanospheres; precipitation polymerization; selectivity; recognition
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Fig. 5 Pseudo-second-order kinetics of experimental data of MIP and NIP
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Table 1  Parameters of Pseudo-first-order kinetic equation and Pseudo-second-order kinetic equation
s Qs — R 1% BH RN B
FE Al Bl 2 -1 P -1 2 PN -1 2
/mg-g k,/min Q./mg-g R ky/g* (mg-min) Q./mg:g R
MIP 18.616 0.01122 1.289 8 0.652 11 0.057 87 18. 594 0.999 95
NIP 13. 408 0.010 48 1.068 1 0.570 23 0. 069 98 13.376 0.99991
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Table 2 Comparison of the Langmuir and Freundlich isotherm parameters of MIP and NIP
N " Q. Langmuir Freundlich
Bl K - - . R, - .
/mg-g Q,/mg-g b/L-mg R2 K;/mg-g n R
MIP 18. 812 19.569 0.084 62 0.998 86 0.046 93 ~0.371 42 5.144 8 3.8391 0.894 23

NIP 13.344 15. 662 0. 028 05 0.996 47 0.129 33 ~0. 640 61 1.8127 2.5617 0.973 94
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Table 3 Distribution coefficient and selectivity coefficient data

o W MIP NIP y
K, k K, k
[ZIE A 236. 778 — 97. 047 — —
DGR 99.274 2.385 96. 966 1. 001 2.383
%P B 82.240 2.879 78. 893 1.230 2.341
LEAS 132. 030 1.793 112. 346 0. 864 2.075

M 3 U AT L& 3 DA T H At 3E G oy
TR . B PEI] B AL A A &, NIP X NIR 21
(10 3 B 1k 2R AR L B AIG , 106 B NTP Skt I 2% 20 1 38 4
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LA s, W T NIP SR SRL0m K, , 3558
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NIP, MIP X [ 5 21 i 35 5 7E 15U /g 71 15 3 48 K 42
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