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Fig. 1 Zeta potential curves of SiO, and PSSS/Si0, particles
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Scheme 2 Schematic expression of chemical reaction process to prepare MIP-PSSS/SiO
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Fig. 3 Infrared spectra of three kinds of particles
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Fig. 5 Adsorption isotherms of NMIP-PSSS/Si0O, for two

kinds of pesticides

Temperature:25 C ; pH =4

70
—0oO— Pirimicarb o =

60 —o— Propoxur /D/

50F u]
® 0| /
? 40 o
S 30t /

[m]
20+
—O0 =0 ©
10} __o—"
O
0 04 0.8 12 1.6 20

¢, (mg/mL)

Fig. 6 Binding isotherms of MIP-PSSS/Si0, for two kinds

of pesticides
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Fig. 8 Dynamic binding curves of MIP-PDMC/SiO, for

two kinds of pesticides
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Table 1  Distribution coefficient and selectivity coefficient data for

pirimicarb/propoxur mixed system

Adsorb NMIP-PSSS/Si0, MIP-PSSS/Si0,
material Pirimicarb ~ Propoxur  Pirimicarb  Propoxur
Ky(mL/g) 35.78 33.867 41.25 4.401
k 1. 056 9.373
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PREPARATION OF MOLECULARLY IMPRINTED MATERIAL OF
PIRIMICARB BASED ON SURFACE-INITIATED GRAFT-POLYMERIZATION
AND ITS RECOGNITION CHARACTER

Wei Cheng, Bao-jiao Gao, Xue-jun Shi, Ji-ying Men
( Chemical Engineering Department, North University of China, Taiyuan 030051)

Abstract Based on a surface initiated graft-polymerization method, a novel surface- molecular imprinting
technique is designed and founded. The coupling agent y-aminopropylirimethoxysilane ( AMPS) was bond onto
the surface of silica gel particles, and amino groups were introduced onto the surfaces of silica gel particles,
obtaining the modified particles AMPS-SiO,. In aqueous solution, the molecules of the anionic monomer sodium
styrene sulfonate ( SSS) were first combined around pirimicarb molecule ( a pesticide ) as the template
molecule by right of strong electrostatic interaction. A redox initiating system was constructed by the amino
groups on AMPS-Si0, and ammonium persulphate in the solution, and free radicals were produced on the
surfaces of silica gel particles. These free radicals initiated the monomer SSS and the crosslinker N, N'-
methylene bisacrylamide ( MBA ) to be graft-copolymerized and crosslinked, and the surface-imprinting of
pirimicarb molecule was realized. After removing the template molecules, pirimicarb molecule surface-imprinted
material MIP-PSSS/Si0, was obtained. Propoxur, which is another pesticide and its chemical structure is
similar to that of pirimicarb to a certain degree, was used as a contrasting substance, and both static and
dynamic methods were adopted to study the molecular recognition character and the binding property of MIP-
PSSS/Si0, for pirimicarb molecule. The experiment results show that MIP-PSSS/Si0O, have specific recognition
selectivity and excellent binding affinity for pirimicarb molecules, and its selectivity coefficients for pirimicarb
molecules with respect of propoxur molecules is 9. 373, displaying high molecular recognition selectivity and
excellent combination ability for pirimicarb.

Keywords Surface molecular imprinting, Surface-initiated graft-polymerization, Sodium p-styrenesulfonate,

Pirimicarb, Molecular recognition



