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Abstract (300 word limit)
Statement of the Problem: Arsenic (As) contamination is a serious concern, affecting over 140 million people worldwide. Use of As-contaminated water for the preparation of food, irrigation of crops, and drinking has serious consequences on health. Therefore, accurate and selective detection of As in water is important. A simple, one-step electrodeposition approach was used to fabricate MnOx on indium doped tin oxide (ITO) substrate for highly sensitive As detection.  The stripping-voltammetry-induced changes in nanostructures and oxidation states are studied by performing several characterization studies before and after sensing. 
 Methodology: The phase and morphology of MnOx were controlled by the cyclic voltammetry (CV) technique. The electrodes were characterized by electron microscopy, spectroscopy, and electrochemical techniques. Selectivity of the electrode for As3+ was studied in the presence of 10 times higher concentrations of several metal ions.
Findings: We report an experimental limit of detection of 1 ppb through anodic stripping voltammetry (ASV). The electrode is selective to As3+. Additionally, we report the simultaneous phase evolution of active material occurring through multiple stripping cycles, wherein MnO/Mn2O3 eventually converts to Mn3O4; as a result of change in the oxidation states of manganese. This occurs with concomitant changes in morphology. Change in the electronic property (increased charge transfer resistance) of the material after multiple stripping cycles, eventually decreases sensitivity. 
Conclusion & Significance: This work successfully established electrochemical detection of trace amount of arsenite (~ 1 ppb) which is below the WHO guideline value for As(III) in drinking water (10 ppb). The electrode is capable of interference-free As3+ detection in alkaline medium. A detailed insight is provided about the fundamental, yet unexplored, issue of phase evolution and morphological changes in the nanosystem during electrochemical sensing. This is a crucial contributing factor for limiting the performance of electrochemical sensors in the course of their operation.
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Figure: Phase and morphological evolution of nanostructured manganese oxide-based electrodes during multiple arsenic sensing cycles. 
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