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Fig. 1 SEM photographs of MIP (a) and N-MIP (b)
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Fig. 2 IR spectra of the MIP (a) and N-MIP (b)
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Fig. 3 'H-NMR spectra of melamine (a), MAA (b) and
melamine-MAA (c) at 25°C
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Fig. 4 The spectrogram of the interaction between melamine and MAA in acetonitrile-ethylene glycol (20:1 V/V)

(a) Difference adsorption spectra of MA, MAA and the mixture; Difference adsorption spectra (b) and the difference absorbance (¢) of MA
in presence of MAA, the ratio of MA to MAA is 1: 05, 1:2,1:4,1:6,1:8,1: 105 (d) Plots of AA/by versus AA at 221 nm
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Fig. 5 Synthetic route of melamine molecular imprinted polymer microspheres

B 25 10 R W X AN 3 W o 5 ek A /1N T
HIR W UL 5212 5K & W 3k 21 V- Mg 0 B e 55 (1) s
(). A MIP b = SRFURE 10 45 7l 5, [ —
REMH B R 1 mmol/ L, >R FH 25 - 285 5 1k
FE TSR] 8] P9 A MIP A1 N-MIP X = 50U
I A . ST A B - ] i 2R an 51 6 . i1 6
AT UL B 2 6 B ) e 5 o, = SR AU MITP %o
W B 2 TR, HL MIP (4 B 75 T N-MIP. 7€
FEUR B B B et 1G4 SRR, 2 b s IR B A #
S 85. 8% T Ja B Wit Z% , 16 4 h J5 Bk
WG RSP, WA R o ) A I B e A 97. 4% . X 2
i MIP Hh ply 58 B 55 A0 1) 68 2R A4 1 1 Sz AR FL
TP ARRIEA—. TR I B, 22 Bk 1
XA 53~ (R W BT, X SR 3 52 B LR R PR A 46
G MY AMR IS G IR B AG , 328 R AR
5338 3 FL A T[] P94 R W R TR e 27
S TR I s, BUEZS A3 BN R, RIS IR

WY T £ PR AR5 /.
50
a
40t
@
= 30f
£
=
S 20t
O O O
10}
o MIP
. ON-MIP
0 2 4 6 8 10 12

Time (h)

Fig. 6 Effect of adsorption time on amount of adsorption
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Fig. 7  Isotherm of melamine adsorption on MIP and

N-MIP
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Fig. 8 Scatchard plot of melamine adsorption on MIP and

N-MIP
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PREPARATION OF MELAMINE MOLECULARLY IMPRINTED
POLYMER MICROSPHERES BY PRECIPITATION POLYMERIZATION

YANG Weihai, YAN Shoulei, WEI Chen, WANG Qingzhang
(Huazhong Agricultural University, College of Food Science and Technology, Wuhan 430070)

Abstract  Uniform molecularly imprinted polymer ( MIP) microspheres were prepared by precipitation
polymerization of methacrylic acid (MAA) and ethylene glycol dimethacrylate (EGDMA ) using melamine as
template in acetonitrile-ethylene glycol mixed solvent (20: 1, V/V).'H-NMR and UV spectrometry were
employed to demonstrate the mechanism of the interaction between melamine and MAA , and the structure of
the polymer microspheres was characterized by scanning electron microscopic ( SEM) photographs and IR
spectrometry. The results showed that the melamine-MAA complexes of 1:2 mole ratio were obtained by
cooperative hydrogen bonding. The MIP particles with many binding abilities on their surface were micro-
spheres and the diameters ranging from 400 nm to 500 nm were larger than those of the non-imprinted polymer
microspheres. The adsorption efficiency was investigated by equilibrium adsorption experiments. The data
obtained showed that the imprinted polymer microspheres reached equilibrium after 4 h and had higher
adsorption efficiency compared to the non-imprinted polymer microspheres, which had the same chemical
composition. Scatchard plot’ s analysis revealed that the apparent maximum binding capacity and the
= 22.97 umol/g,K,, = 0. 14 x 10 “*mol/L for high affinity binding sites and
Qo = 157.65 pmol/g, K, = 2.55 x 10 > mol/L for low affinity binding sites, respectively. Thus, the

dissociation contents were Q,
apparent imprinting efficiency and the effective imprinting efficiency were calculated to be 68% and 58% ,
respectively. The melamine imprinted polymer microspheres synthesised in this method had better performance
and could be used for separation,enrichment and analysis of melamine.

Keywords Melamine, Molecularly imprinted polymers microspheres, Precipitation polymerization





