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Fig. 1~ SEM photographs of molecularly imprinted polymer
prepared with differents amounts of acetonitrile

a) 15 mL; b) 30 mL; ¢) 50 mL; d) 70 mL
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Fig. 2 SEM photograph of molecularly imprinted microspheres
prepared with different amounts of TNT
a) 0.5 mmol; b) 1.0 mmol; ¢) 2.0 mmol; d) 4.0 mmol
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Fig. 3 SEM photographs of molecularly imprinted polymer
prepared with different functional monomers: (a) AA and (b)
MAA
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Fig. 4  Schematic of the formation of polymer

microsphere in precipitation polymerization
M = monomer, S = solvent, I = initiator, I * =

primary radicals, R * = macroradicals
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Fig. 5 UV-Vis absorption of AM, TNT and AM and TNT

mixture solutions
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Fig. 6 Cavities distribution of the synthesized imprinted

polymer microsphere
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Fig. 7 Adsorption isotherm of MIP and NMIP synthesized

with different functional monomers in TNT/alcohol solutions
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Table 2 Partition coefficients and selective coefficients of imprinted

and non-imprinted microspheres
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NMIP  9.57 8.81 9.13 1.08 1. 05
AN\
3 Fie

3L AM S D RE LR EDMA S 52 H(GH) , £
St R RN ULE RS T kWi & T INT 735-El
BRE YRR, i 5 AOEIEIESS T AM 5 TNT
ZIEAFEA AR, it BET AL T ELEREGY)
PN EIE FL A . FERSEAR 70115 T BE A L o1
O LA SRR D 70 mL i gl 45 A B SR 5 W i
BRI B BRI B4R 1 ~2 . P70 J A6
FEPEME RSB0 25 R W, B 55 W ek vl AR
S IR BP0, EAT R S IR B BE T, ) e
WU INT 5.

REFERENCES

Liu C Y, Lin C C. Electrophoresis, 2004 ,25 :3997 ~ 4007
Lars I A. Bioseparation,2002,10:353 ~364

PO N S N S R T -

Cameron A, Nicole K,Lars I A,Richard J A,Michael J. ] Mol Recognit,2006,19:106 ~ 180
Yao J H,Liao X,Qin W. Analytica Chimica Acta,2008,610:282 ~288
Joakim O, Carla S A, Julien C. Journal of Chromatography A,2007,160:215 ~226

Ciardelli G, Cioni B, Cristallinie C,Barbani N, Silvestri D, Giusti P. Biosensors and Bioelectronics,2004,20.1083 ~ 1090
Guo T Y,Xia Y Q,Wang J,Song M D, Zhang B H. Biomaterials,2005,26 ;5737 ~ 5745



|

34 A T TNT 235 BN RS MOk (9 -5 PR RERT TS 365

8  Bruggemann O. Catalytically Biomol Eng,2001,18:1 ~7

9  Pérez-Moral N,Mayes A. G. Analytica Chimica Acta,2004,504 .15 ~21

10 Haruyo S,Kaori H,Haginaka J. Journal of Chromatography A,2007,1152.:130 ~ 137

11 Haginaka J,Sanbe H. Journal of Chromatograph A,2001,913(1 ~2) 141 ~ 146

12 Fu Cong(f}§) , Cheng Guoxiang( i E*¥) ,Zhang Liyong( 7§37 5 ). Ton Exchange and Adsorption ( B T-32 44 I5 ) ,2003,19(5) ;385 ~
392

13 Lai J H,Lu X Y,Lu C Y,Ju H F,He X W. Analytica Chimica Acta,2001,442.105 ~111

14 Rong Fei( #3dF) ,Li Ping( Z5#) , Yuan Chunwei( 3% Z#{} ). Journal of Functional Polymers( L fEE /T4 ) ,2005,18 :607 ~612

15 Yao W,Fang Y J,Li G L,Gao Z X,Cheng Y Y. Polym Adv Technol,2008,19.812 ~816

16  Bunyakan C, Armanet L, Hunkeler D. Polymer,1999 ,40.6225 ~ 6234

17 Kan X W,Zhao Q,Zhang Z,Wang Z Z,Zhu ] J. Talanta,2008,75 :22 ~26

18  Yoshimatsu K, Reimhult K, Krozer A, Mosbach K,Sode K,Lei Y. Analytica Chimica Acta,2007,584:112 ~121

19 Lai J P,Yang M L, Niessner R,Knopp D. Anal Bioanal Chem,2007,389:405 ~412

20 Haruyo S,Kaori H,Ruin M, Irving W W. Journal of Chromatography A,2006,1134:88 ~94

21  Robidoux P Y,Bardai G,Paquel L. Arch Environ Contam Toxicol ,2003,44 :198 ~209

22  Bose P,Glaze W H,Maddox D S. Wat Res,1998,32(4) :997 ~ 1004

23 Kyung-Duk Z,Jeffrey I D, John P K. Wat Res,1999,71(2) :148 ~ 155

24  Raafal A,Aydin A. Wat Res,1999,33(9) :2021 ~2030

25 Su Junxia( 25 ) , Liu Yucun( X EFF) , Chai Tao( 4% ) . Sci/Tech Information Development & Economy ( BHE &R IT & 54 5%) ,2005,
15(1):122 ~123

26 Xie C G,Zhang Z P,Wang D P. Anal Chem,2006,78 :8339 ~ 8346

PREPARATION AND PROPERTIES OF TNT IMPRINTED
POLYMER MICROSPHERES

DU Ziwei, LIU Xueyong, ZHAO Xiaodong
(Institute of Chemical Materials of CAEP, Mianyang 621900)

Abstract Trinitrotoluene ( TNT) molecularly imprinted polymer microspheres were prepared by precipitation
polymerization with TNT as template and ethylene glycol dimethylacrylate ( EDMA ) as crosslinker. The
influences of reaction conditions, including the amount of solvent and template and the category of the
functional monomer on morphology and adsorption properties of molecularly imprinted microspheres were
studied. The interactions of the binding sites were determined by UV-Visible absorption spectrum, and the
structure of the cavities in the microspheres was studied by BET method. The adsorption and recognition ability
of the molecularly imprinted polymer microspheres were detected by equilibrium adsorption experiments and
selective adsorption experiments. The result revealed that the molecularly imprinted polymer with acrylamide
as functional monomer had the shape of regular microspheres with molecularly imprinted cavities inside, and
the diameters of the microspheres were about 1 pm to 2 wm. The molecularly imprinted microspheres showed
fast adsorption speed, high adsorption capacity and good recognition property. The adsorption equilibrium can
be reached within 30 min, the equilibrium adsorption amount in 1 mmol/L TNT solution was 32. 5 mmol/kg,
and the partition coefficient of the microspheres adsorbing TNT was 25. 19.

Keywords  Molecularly imprinted polymer, Microsphere, TNT, Molecular recognition, Precipitation

polymerization





