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Abstract:

Porphyrin is a core scaffold in many naturally occurring molecules including
hemes and chlorophylls. Owing to its unique spectroscopic properties, porphyrins have
been a subject of extensive research for many years. In addition, porphyrin can form
complexes with several kinds of metal ions at the center of its ring. Recently, ionic
porphyrins were shown to not only bind to metal ions, but also exhibit discernible
spectroscopic changes with certain metal ions. In this study, ionic porphyrins were used
to create an economical and simple paper-based metal ion sensor. In this regard, we
showed that 5,10,15,20-tetrakis(4-sulfonatophenyl)porphyrin (TSPP) and tetrakis(/N-
methyl-4-pyridinyl)porphine tetraiodide (TMPyP) could sense Hg2+ with concomitant
color change. Interestingly, Cu®* could efficiently quench the red fluorescence of both
compounds, a fact of which was never reported before in previous investigations. TSPP
was then used as a model in a laboratory course where the students get hands-on
experiences in a combination of chemical techniques (synthesis, fabrication of paper-
based sensors, and analytical thinking) for real-world applications. TMPyP, on the other
hand, was used to create a portable sensor for Cu?" detection. This sensor showed

good sensitivity and selectivity.
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