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The appearance of peaks at 3353 cm-1 in the CMChi/[Bmim][OAc] films indicated the presence of NH3+ that has been protonated by the acetic acid [4]. The O-H band in the CMChi/[Bmim][OAc] films was suggested to be protonated as well, as evidenced by the shift  of the band towards lower wavenumber at 3292 cm-1 to 3281 cm-1. Thus, these protonated O-H suggested the formation of OH2+. The broadening of the O-H stretching peaks also might be due to the presence of water molecules in the CMChi films as polysaccharide is hydrophilic in nature [9].

There are also several displacements in the wavenumbers of certain characteristic peaks in CMChi/[Bmim][OAc] films depicted in Figure 3(a). The peak at 1572 cm-1 which belonged to the overlapping of amine (N-H) in the polymer chain was displaced  to  about 10 cm-1  of wavenumbers to 1562 cm-1 [10]. The C-O-C stretching bridge in CMChi at 1152 cm-1  was observed to shift to higher wavenumbers to 1166 cm-1 and peak at 1058 cm-1, which attributed to the C-O-H stretching of CMChi and acetate ion was shifted to 1066 cm-1 [11, 12]. The shift of the band toward lower wavenumber indicated the particular bonds have been lengthened and thus required less energy to vibrate the particular bond. Meanwhile, the shift towards higher wavenumbers showed that the particular bonds’ length has been shortened which resulted in more energy needed to vibrate the bonds [13]. Scheme 1 shows the proposed interaction mechanism between CMChi and [Bmim][Oac]. In addition, there were two interesting changes in terms of the intensity noted upon the inclusion of [Bmim][OAc] in the CMChi matrix in Figure 3(b). The intensity of C-C(=O)-C stretching in the carboxyl in CMChi at 1323 cm-1 and the C-O stretching in the CMChi backbone around 1060-1025 cm-1 was reduced with the increasing wt.% of [Bmim][OAc]. These changes suggested the strong interaction of the ionic liquid with the biopolymer hosts. Table 1 lists the assigned bands and wavelengths of the CMChi films at different wt.% of [Bmim][OAc].
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Figure 2.  FTIR spectra CMChi with various wt.% of [Bmim][OAc] in the wavenumber region 4000-2500 cm-1
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