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COMPUTATIONAL MODELLING AND SYNTHESIS OF MOLECULAR IMPRINTED POLYMER FOR RECOGNITION OF NITRATE ION  

(Pemodelan Perkomputeran dan Sintesis Polimer Molekul Tercetak bagi Pengenalan Ion Nitrat)
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Abstract
Molecular imprinting technology is used to synthesize receptor, have high recognition toward target molecules. Computational modeling is a useful technique to study the interaction between template and functional monomer to choose their suitable ratio during molecular imprinted polymer synthesis. The interaction energy between template and monomer was calculated using AM1 (Austin Model) semi empirical method within Restricted Hartree Fock (RHF) formalism. The results obtained from computational study shows methacrylic acid (functional monomer) has highest interaction toward isobutylnitrate (template) with the mole ratio of 3:1. The nitrate imprinted and non-imprinted polymers were synthesized using bulk polymerization method using 2,2’-azoisobutyrnitrile (AIBN) as initiator and ethylene glycol dimethacrylate (EGDMA) as crosslinker. The MIP and NIP were characterized using Fourier transform infrared (FTIR) spectroscopy and scanning electron microscopy (SEM). The binding capacity and kinetic adsorption were performed using UV-vis spectroscopy. The binding capacity show nitrate imprinted polymer effectively recognizes nitrate ion in aqueous solution.
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Abstrak
Teknologi molekul tercetak adalah satu pendekatan untuk mensintesis reseptor, yang mempunyai pengenalan tinggi terhadap molekul sasaran. Pemodelan pengiraan adalah teknik yang berguna untuk mengkaji interaksi antara templat dan monomer berfungsi untuk memilih nisbah sesuai mereka semasa sintesis polimer molekul dicetak. Tenaga interaksi antara templat dan monomer telah dikira menggunakan AM1 (Austin Model) kaedah empirikal dalam separuh Terhad Fock (RHF) formalisme. Keputusan yang diperolehi daripada kajian pengiraan menunjukkan bahawa asid metakrilik (monomer berfungsi) mempunyai interaksi tertinggi ke arah isobutilnitrat (templat) dengan nisbah mol 3: 1. Nitrat yang dicetak dan polimer bukan dicetak telah disintesis menggunakan kaedah pempolimeran pukal menggunakan 2,2'-azoisobutyrnitrile (AIBN) sebagai pemula dan dermatitis (EGDMA) sebagai agen penyilangan.  MIP dan PIN telah dicirikan menggunakan Fourier mengubah inframerah (FTIR) spektroskopi dan mikroskop imbasan elektron (SEM). Kapasiti mengikat dan penjerapan kinetik telah dijalankan menggunakan UV-vis spektroskopi. Kapasiti mengikat menunjukkan nitrat polimer dicetak cekap mengenali ion nitrat dalam larutan akueus.
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