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Abstract
New chitosan derivative was successfully prepared that changed swelling property of NIPAAm based polymer network. An interpenetrating polymer network (IPN), N-isopropylacrylamide/O-nitrochitosan (NONK) was synthesized in the presence of ammonium persulfate using solution polymerization technique. Two compositions of IPN were used; 90% of NIPAAm and 10% of ONK (w/w) poly (NONK91) and 80% of NIPAAm and 20% of ONK (w/w) poly (NONK82). A new vibration of the C–N bond formed between NH from ONK and CH2 from NIPAAm were detected at 1154 and 1171 cm-1 using Attenuated Total Reflection Fourier-transform Infrared (ATR-FTIR) spectroscopy. The primary amine became a secondary amine, and the peaks of amide I (C=O peak) and amide II (N–H) were broadened. The structure of ONK was confirmed using Nuclear Magnetic Resonance (NMR). At 10 °C, it was found that IPN poly (NONK82) had the highest swelling percentage, 1171%, compared to poly (NIPAAm) at 467%. Micrograph from scanning electron microscopy (SEM) indicated large pores were formed on the IPN NONK surface when ONK ratio was further increased. ONK and NIPAAm, have good miscibility in polymer networks. This ONK contributes significant effect towards swelling behavior of NIPAAm. 
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Abstrak
Satu terbitan baru kitosan telah berjaya disediakan yang mengubah sifat pembengkakan polimer rangkaian berasaskan NIPAAm. Polimer rangkaian saling tembus (IPN) N-Isopropilakrilamida/O-nitrokitosan (NONK) disintesis dengan kehadiran ammonium persulat menggunakan teknik pempolimeran larutan. Dua komposisi IPN digunakan; 90% NIPAAm dan 10% of ONK (w/w) poli (NONK91) dan 80% NIPAAm dan 20% NIPPAm dan 20% ONK (w/w) poli(NONK82). Satu terbitan baru kitosan berjaya dilakukan, O-nitrokitosan (ONK) yang disintesis dari kitosan sebelum ia ditindak balas dengan N-Isopropilakrilamida (NIPAAm). Getaran baru bagi ikatan C-N terbentuk di antara NH dari ONK dan CH2 dari NIPAAM dikesan pada 1154 dan 1171 cm-1 menggunakan spektroskopi (ATR-FTIR). Amina primer menjadi amina sekunder dan puncak pada amida I (C=O) dan amida II (N-H) menjadi lebih lebar. Stuktur ONK dipastikan menggunakan NMR. Pada 10oC , didapati IPN poli (NONK82) mempunyai peratusan pembengkakan paling tinggi, 1171 % berbanding poli (NIPAAM) pada 467 %. Mikrograf dari mikroskopi imbasan elektron mendapati liang besar terbentuk pada permukaan IPN NONK apabila nisbah ONK ditingkatkan. ONK dan NIPAAm mempunyai daya kecampuran yang baik apabila digabungkan dalam jaringan polimer.  ONK menyumbang kepada kesan signifikan terhadap sifat pembengkakan NIPAAm. 
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