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Abstract 
[bookmark: _Hlk136364348]Statement of the Problem: Selective, rapid and sensitive detection of halides in water is critically important in the diagnosis of diseases and assessment of aquatic ecosystems. The recognition is usually carried out by numerous analytical methodologies such as ion selective electrodes, amperometry, liquid chromatography, etc. Although these methods offer high sensitivity, they are expensive and time-consuming sample treatment. Therefore, great efforts have been focused on sensing of halide anions in water through a simple, fast, low-cost and portable paper-based colorimetric platform. In particular, the metallic nanoparticles printed on filter paper of cellulose offer a viable alternative to be used as selective colorimetric platform for the recognition and quantification of water-soluble analytes of chemical or biological interest. Methodology & Theoretical Orientation:  In this work, a silver-epoxy nanocomposite printed on filter paper of cellulose was prepared for colorimetric detection of I- and Cl- anions in aqueous solution. Findings: The sensing of halide anions based on the aggregation of silver nanoparticles shows fast naked–eye response (seconds) and high specificity toward I- and Cl- detection at concentrations in the 0–400 mM range with detection limit of 0.8 and 1.4 mM, respectively. The paper–based plasmonic sensor can distinguish individual I- and Cl- from other species such as: F–, OH–, NO3–, SO42–, HPO42–, H2PO4–, Fe3+, Zn2+, Ca2+, Mg2+, K+, Na+, NH4+, urea and lactate. The selective recognition of iodide and chloride anions in simulated environmental and physiological systems, it is also shown. On the basis of the optical spectra and SEM images, the sensing mechanism involves anisotropic silver nanoparticles (faceted and elongated shapes) approaching one another in presence of water. Subsequently, the interaction between I– or Cl- on the surface of the silver nanoparticles caused oxidative etching, shape conversion (faceted to triangular and spherical shapes) and formation of chain–like aggregates resulting in strong interparticle plasmonic coupling. Conclusion & Significance: The paper–based plasmonic sensor based on silver-epoxy nanocomposite comprises a practical colorimetric platform for the selective determination of halide anions at high concentration in physiological and environmental systems.  
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Figure 1. Colorimetric sensing of chloride anions at 40 mM and 120 mM in simulated sweat.
The extinction spectrum and color observed in the picture at 120 mM suggest the recognition
of cystic fibrosis.
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