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Abstract Title: Density Functional Theory study of interaction of some halogen acids with Polyaniline Emeraldine salt gas sensor
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Abstract (not more than 300 words)

Based on Density Functional Theory (DFT) calculations,  the ability of a conducting polymer; polyaniline emeraldine salt (PAn ES) as the sensor for HCl and HBr gas molecules have been investigated. The polymer structures are modelled theoretically through oligomer  approach. The selectivity and sensitivity of PAn ES (with 2-8 even number of oligomers) among two of the halogen acids are simulated at UB3LYP/6-31G (d) level. Various features like the energy of interaction, natural bond orbital and Mulliken charge analyses are also in line with the analysis from optimized geometric parameters to calculate the detecting ability of PAn ES towards halogen acids in terms of charge transfer. Interaction energies between donor and acceptor molecules are calculated and corrected for Basis Set Superposition Error (BSSE). Comparatively larger forces of attraction among sensor and analyte were observed in nPAn ES-HBr complex as compared to nPAn ES-HCl. To find out the differences in I.P, E.A, charge separations between donors and acceptors and electron distribution in the acceptor units, spectral properties were analyzed. It is observed that electronic properties of nPAn ES are sensitive to the interaction of nPAn ES with HBr and HCl by calculating the energy gaps between HOMO and LUMO. The theoretical approach helps to conclude that polyaniline conducting polymers shows more selectivity towards HBr as compared to that for HCl and this outcome is in agreement with reported results based on experimental observations.
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