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Fig.3 SEM photographs of CL-20 molecularly imprinted poly-

mer microspheres
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Fig. 4 Adsorption isotherm of CL-20-MIP and CL-20-NMIP for
binding
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F 1 Langmuir I {5 R 2 S 8 &

Table 1 Parameters fitting of Langmuir binding isotherm
polymer regression equation Gm k, R?

MIP y=0.04525x+2.67555  22.099  0.016  0.89424
NMIP y=0.04839x+26.11668 20.665 0.001 0.69176

Note: g, is the maximum sporption capacity ( corresponding to complete
monolayer coverage), mg - g~'; k; is the sorption affinity constant re-

lated to the binding energy of sporption, L - mg~'.

< 2 Freundlich W fff 55 i 26 S 50U &

Table 2 Parameters fitting of Freundlich binding isotherm

polymer regression equation 1/n R
MIP y=0.68276x-0.17322 0.68276  0.88747
NMIP y=0.82659x-1.1558 0.82659  0.98241

Note: n is constant.
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Table 3 Parameters fitting of pseudo-first-order kinetic model

polymer regression equation R?
MIP y=0.02649x+0.36047 0.85588
NMIP y=0.01362x+0.59108 0.89384

x4 =g h¥SHUE

Table 4 Parameters fitting of pseudo-second-order kinetic model

polymer regression equation 9e k, R?
MIP y=0.06022x+2.02592  16.6 0.0017  0.96295
NMIP y=0.13894x+2.50055 7.19 0.0063 0.92286

Note: q, is the equilibrium amount of CL-20 absorbed by CL-20-MIP; k, is the

second-orderrate constant at the equilibrium.

3.5 CL-20-MIP {y0% Bt 3% 3% 14
AT WE5E CL-20-MIP 19 W Fff 28 £ 4% , £ % RDX
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Table 5 Adsorption of different substrates on polymer

initial concentration Qmip Qumip
substrate A . .
/mmol - L /mg - g /mg - g
CL-20 1 14.02 6.77
RDX 1 6.98 6.28
NT 1 8.46 7.46
4 &

(1) LI CL-20 FHiHR, 76 CL-20 : AM : TRIM JE&
IREEA T 07 220, 8UALA LG R R 62.5 mL i, R
FHULTE R Akl 4 7 CL-20 ENIE R AW,
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Preparation and Recognition Property of CL-20 Molecularly Imprinted Polymer Microspheres

Yl Na', YIN Xiong-fei’, ZHAO Bei’, WU Yao-guo', HU Si-hai'
(1. Department of Applied Chemistry, School of Science, Northwestern Polytechnical University, Xi'an 710129, China; 2. China Academy of Building Research ,
Beijing 100013, China; 3. Shaanxi Province Environmental Monitoring Center, Xi'an 710054, China)

Abstract: Molecularly imprinted polymer ( MIP) microspheres were prepared via precipitation polymerization with hexanitro-
hexaazaisowurtzitane( CL-20 ) as template, acrylamide as functional monomer, trimethylolpropane triacrylate as crosslinking
agent, acetonitrile as solvent and porogen and 2 ,2-azobisisobutyronitrile (AIBN) as initiatives using molecularly imprinted tech-
nology (MIT). The optimum synthetic conditions were obtained as follow: the molar ratio of the template, functional monomer
and crosslinking agent was 1 : 7 : 20 and the experiment temperature was 60 °C. The synthesized polymer microspheres are regu-
larly spheres and their diameter is about 1 wm. The interaction between the CL-20 and the function monomer was determined by
UV-visible adsorption spectrum, and the microstructures of CL-20/MIP and NMIP were observed by scanning electron microscope
(SEM). Results show that the CL-20 interacts with the functional monomers, and CL-20/MIP microspheres have good sphericity
and are independent to each other, while a certain degree of reunion phenomenon is found in the NMIP microspheres. The recog-
nition capability studied by equilibrium binding experiment show that the equilibrium binding capacity of the microspheres is
14.02 mg - g™ in CL-20/alcohol solution with the concentration of 0.4 mmol « L™, while the binding capacity of NMIP is 6.77 mg + g'.
The amounts of RDX and TNT adsorbed by CL-20-MIP in selective binding experiments is 6.98 mg - g’
respectively, indicating MIP possesse recognition property of CL-20. The adsorption thermodynamics shows that CL-20-MIP and

and 8.46 mg - g,

NMIP have good adsorption property and are accord with Freundlich adsorption isotherm. Studies of adsorption kinetics show that
the adsorption of CL-20-MIP can simulate by pseudo-first order and pseudo-second order kinetics models, but the latter equation is
better.

Key words: organic chemistry; molecularly imprinting polymers; hexanitrohexaazaisowurtzitane ( CL-20) ; precipitation polymeri-
zation
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